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TURKIYE BILIMLER AKADEMiSi ARKEOLOJi DERGISI

TUBA AR, Tiirkiye Bilimler Akademisi (TUBA) tarafindan yillik olarak
yaymlanan Art & Humanities Citation Index (AHCI), (2007) ve Elsevier
SCOPUS (2009) kapsaminda uluslararasi hakemli bir dergidir. Derginin yayin
politikasi, kapsami ve icerigi ile ilgili kararlar, Tiirkiye Bilimler Akademisi
Konseyi tarafindan belirlenen Yaym Kurulu tarafindan alinir.

DERGININ KAPSAMI VE YAYIN iLKELERi

TUBA AR dergisi ilke olarak, donem ve cografi bolge sinirlamasi olmadan
arkeoloji ve arkeoloji ile baglantili tiim alanlarda yapilan, yeni arastirma,
yorum, degerlendirme ve yontemleri kapsamaktadir. Dergi arkeoloji alaninda
yeni yapilan calismalara yer vermenin yani sira, bir bilim akademisi yayin orga-
n1 olarak, arkeoloji ile baglantili olmak kosulu ile, kiiltiirel miras yonetimi,
koruma, arkeometri, cevresel arkeoloji basta olmak tizere doga ve sosyal
bilimlerin tiim uzmanlik alanlarina aciktir; bu alanlarda gelisen yeni yorum,
yaklasim, analizlere de yer veren bir forum olusturma islevini yiikklenmisir.

Dergi, arkeoloji ile ilgili yeni acilimlar1 kapsamli olarak ele almak icin belir-
li bir konuya odaklanmus yazilart "dosya" seklinde kapsamina alabilir; bu
amacla cagrili yazarlarin katkisinin istenmesi ya da bu baglamda gelen istek-
ler Yaym Kurulu tarafindan degerlendirir.

Kazi ve yiizey arastirmalar1 da dahil olmak iizere, yeni yorum ve acilim getir-
meyen, yalnizca malzeme tanitimi iceren, 6n rapor niteli§indeki yazilar
dergi kapsaminin disindadir. Kiiltiir tarihi acisindan 6nemli bir yenilik geti-
ren, dnemli buluntular "haber" olarak dergiye kabul edilebilir.

Yazarlar dergiye makale gonderdiklerinde, s6z konusu yazinin daha 6nce,
ceviri olarak bile baska bir yerde yayinlanmadigini ya da yaymlanmak iizere
bir baska dergiye gonderilmemis oldugun kabul etmis sayilirlar.

TUBA-AR
TURKISH ACADEMY OF SCIENCES JOURNAL OF ARCHAEOLOGY

TUBA-AR is an annual peer-reviewed international journal, included in
the Art & Humanities Citation Index (AHCI), (2007) and Elsevier SCO-
PUS (2009) published by the Turkish Academy of Sciences. Decisions con-
cerning the scope and content of the journal and the publication policies
are determined by the Publication Committee selected by the Academic
Council of the Turkish Academy of Sciences (TUBA).

PUBLICATION POLICIES AND THE SCOPE OF THE JOURNAL

As a policy, all types of original research, interpretation, assessments and
methodological studies in or related to archaeology regardless of geograph-
ic area are included in TUBA-AR. As the publication of an academy of sci-
ence, the journal also includes new interpretations, approaches and analyses
in cultural heritage management and cultural protection, archaeometry and
environmental archaeology, as well as related research in other specialized
disciplines. TUBA-AR hopes to provide a discussion platform in these fields.

Upon the decision taken by the Editorial Board, a special section of the jour-
nal may be reserved on specific entities that are being currently debated in
academic media.

Any type of preliminary excavation or survey report that lacks interpre-
tation and perspective cannot be considered. However, original discov-
eries that bring insights to cultural history can be included in the journal
in the “news” section.
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SUNU

TUBA-AR’1n bu sayist ile birlikte yeni bir uygulama-
ya baslamaktayiz. Cesitli arastirmacilardan gelen ve
farkli acilimlar iceren yazilarin yani sira, belirli bir
konu tizerinde yeni veriler 1s1@inda farkl gortisler
biraraya getirilecektir. Dosya konulari secilirken yeni
yapilan arastirmalarla ortaya cikan sonuclarin, gele-
neksel bakis acimizi, bilgimizi degismeye zorlayan ve
ayn1 zamanda kiiltiir tarihi acisindan 6nem tasiyan
konular olmasina 6zen gosterilmektedir. Bu sayiyla
Yakindogu’da kalay sorunu irdelenmektedir; bilindi-
gi gibi kalay, MO 3. binyilda bakir ile karistirilarak kul-
lanilmaya baslanmistir. Tunc adini verdigimiz elde
edilen yeni alasim, yalnizca teknolojik bir asama degil-
dir; bu ayn1 zamanda dayanikli silahlarin yapilmasina
yol actig1 icin toplumsal 6rgiitlenmede devrim niteli-
ginde sonuclar vermis, “Tunc Cag1” adin1 verdigimiz
siireci olusturmustur. Bu doniisiim bir anlamda dev-
let ve imparatorluklar1 hazirlayan siirecin de tetikle-
yicisidir. Geleneksel bilgimiz kalaymn Anadolu top-
raklarinda bulunmadigi, bunun Afganistan ya da Ingil-
tere gibi cok uzak bolgelerden ticaretle geldigi sek-
lindeydi. Ancak dosya yazilarindan da goriilecegi gibi
son yillarda “Anadolu kalayr” beklenmedik bir sekil-
de ortaya cikmis, bunun gercek olup olmadigi bagla-
minda uzun siiren tartismalarin sonunda kalayin Ana-
dolu’daki varlig, artik hemen hemen tiim bilim insan-
lar1 tarafindan kabul edilmistir. Anadolu’nun Yakin-
dogu kiiltiir tarihi icindeki yerini, maden teknolojisi-
nin gelisimini ve “madencilik arkeolojisi” olarak adlan-
dirllan ve giderek dnem kazanan bu alanda farkl
bakis acilarini, 6nde gelen bilim insanlarinin yazilariyla
biraraya getiren dosya editorleri Unsal Yalcin ile
Hadi Ozbal’a TUBA-AR yayin kurulu olarak tesek-
kiir borcluyuz.

Kalay konusunun yani sira, TUBA-AR’1n bu sayi-
sinda Anadolu’da siirdiirilmekte olan calismalari
yansitan dort yazi daha eklenmistir. Bunlarin ara-
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sinda arkeozoolojinin 6nde gelen uzmanlarindan
Norbert Benecke’nin, Trakya’da Kanligecit kazila-
rinda beklenmedik sekilde ortaya cikan cok sayida
at kemigini degerlendiren yazisi1 bulunmaktadir.
Bilindigi gibi geleneksel olarak atin ilk olarak Avras-
ya steplerinde evcillestigi ve baska cografyalara
evcillesme siirecini tamamladiktan sonra, MO 3.
binyilin ortalarinda geldigi diisiiniilmekteydi. Son yil-
larda yapilan calismalar, Anadolu’da Pleistosen’in
sonlarinda yabani bir at tiiriiniin bulundugunu ve
Anadolu Yaylas’'nda steplerden ayr1 bir at evcilles-
tirilmesi siirecinin yasandigini ortaya cikarmuistir.
Bolgeler arasi ulasimda kolaylik saglayan ve ¢zellikle
kervan ticaretinin ortaya ¢ikmasina yol acan, evcil
ata ait sayica az da olsa izler, yabani atalarinin
bulundugu I¢ Anadolu’daki bazi merkezlerden, MO
3. binyilda kesin olarak kanitlanmis durumdaydi.
Trakya’da, Kanligecit kaz1 yerinde MO 2600 yilla-
rindan itibaren tam olarak evcillesmis atlara ait cok
sayida kemigin bulunmus olmasi, kervan ticaretinin
onceden diisiiniildiigii gibi MO 2. binyilda degil
MO 3. binyilda baslamis oldugunu kesin olarak gos-
termistir. Kanlhgecit atlarmin ortaya ¢ikmastyla bilim
diinyasinda bu atlarin Avrasya, Ural ya da Anado-
lu kokenli olup olmadiklar: {izerine yogun bir tar-
tisma baslamis, ancak yeni veriler s6z konusu at
tirtiniin Anadolu at1 oldugunu kesin olarak ortaya
koymustur. Ayrica Kanligecit’te bulunan arkeolojik
veriler de, Trakya ile Ic Anadolu arasinda o donem-
de ticaretin yogun bir sekilde stirdiigiinii goster-
mektedir. Bu sayida ayrica Tuba Okse’nin Giiney-
dogu Anadolu’da Ilisu Baraj Alan’'nda yapilan calis-
malar1 kapsamli olarak degerlendirdigi bir yazisi
bulunmaktadir. Dicle Nehri {izerinde yapilmasi plan-
lanan Ilisu Baraj Golii nedeniyle daha onceleri
arkeolojik acidan hemen hemen hic arastirilmamis
olan bu bolgede son yillarda cok sayida ekip gerek
yiizey arastirmasi, gerekse kazi olarak calismakta ve



yogun bir veri akisi saglanmaktadir. Mezopotamya
kiiltiirleri ile Anadolu Yaylasi arasindaki baglanti-
y1 saglayan ve dolayisiyla kiiltiir tarihi acisindan
kritik bir 6neme sahip olan bu bdlgeden gelen bil-
giyi degerlendiren bu yazi1 kanimizca, ileride yapi-
lacak bircok calisma icin bir altlik olusturacaktir.
Gene bu sayida bulunan Engin Akdeniz’in Yortan
kiiltiiriiyle ilgili calismasi, 20. yilizyilin baslarinda,
daha 1901 yilinda M. Paul Gauguin tarafindan bulu-
nan ve daha sonraki yillarda tizerinde yogun olarak
tartisildiktan sonra, son yarim yiizyil icinde biiyitk
olciide goz ard1 edilen bu kiiltiirii yeniden giindeme
tasimis olmasi acisindan 6nemli bir calismadir. Bu
calismanin bir diger 6nemi de, Yortan kiiltiiriintin
cekirdegini olusturan ve son yillarda hemen hemen
hicbir arkeolojik calismanin yapilmadig Balikesir-
Manisa bolgesinde ¢ok yogun bir tahribatin stir-
mekte olmasi ve antika piyasasina her yil yiizlerce
Yortan kabinin girdiginin bilinmesidir. Umariz ki bu
yazi, Giiney Marmara MO 3. binyilin1 simgeleyen bu
kiiltiirii yeniden glindeme tastyacak ve yeni calis-
malar tetikleyecektir. Nurettin Arslan’in Canakkale
bolgesinin Klasik Cagi ile ilgili yazisi, gene Giiney
Marmara Bolgesi’ni farkl bir ac1 ve donemiyle ele

almakta, bolgeyle ilgili bilgilerimizin ne kadar eksik
oldugunu gostermektedir. Anadolu ile ilgili bu dort
yazinin yani sira John Ryan ve ekibinin hdyiik olu-
sumunu toprak bilim yontemleriyle ele aldig1 yazi,
hizla gelismekte olan jeoarkeolojiye onemli bir kat-
kidir. Bu boliimiin son yazisini olusturan Felix Pir-
son’in Istanbul Alman Arkeoloji Enstitiisii'niin gele-
cegi ile ilgili ongoriilerini ortaya koydugu yazi kani-
mizca, zaman zaman giindeme farkl sekillerde tasi-
nan “yabanci arkeologlar ve bilim kurumlar1” konu-
sunu irdelemesi acisindan cok yararl bir calisma
olmustur. Bu baglamda cagdas yaklasimin gecmisin
tiim insanligin ortak kiiltiirel mirasi oldugu ve bunu
dogru bir sekilde algilamanin bilim diinyasinin ortak
cabasi ile gerceklesebilecegi diisiincesini yansitan,
bilimde gecmise secici ya da tekelci olarak degil,
yansiz olarak tiim bilim kurumlarimnin ortaklig ile ele
almanin geregi bir kez daha bu yaziyla vurgulan-
maktadir.

Bu sayya katkida bulunan tiim meslektaslarimiza ve
ozellikle kalay dosyasi ile seckin bilim insanlari-
n1 biraraya getirerek TUBA-AR’a kazandiran Unsal
Yalcm ile Hadi Ozbal’a ictenlikle tesekkiir ederiz.

YAYIN KURULU
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PROF. DR. GUNHAN DANISMAN’IN ANISINA

Hadi 0ZBAL

Prof. Dr. Giinhan Danisman 1943 yilinda dogdu.
Orta ve Lise tahsilini 1954-61 yillar1 arasinda Tar-
sus Amerikan Koleji'nde tamamladi. Lisans dip-
lomasint ODTU Mimarlik Bolimii'nden 1965
yilinda aldiktan sonra lisans istii egitimini Ingil-
tere’de stirdiirdii. Buna gore sirasiyla 1968’de Uni-
versity of London, Arkeoloji Bolimii’nden Yiiksek
Lisans, 1976 yilinda, ayni tiniversitenin Arkeoloji
Enstitiisi’'nden Tarihi Anitlarin Konservasyonu
diplomast ve 1977 yilinda da Teknoloji Tarihi
konusunda doktora derecesini aldi. 1977 yilinda
Bogazici Universitesi Fen-Edebiyat Fakiiltesi Tarih
Boliimii'ne katilarak mimarlik ve teknoloji tarihi
konularinda dersler vermeye basladi. Prof. Danis-
man 1982-1992 yillar1 arasnda akademik calisma-
larina ara vererek mimarlik alaninda calismalar
yaptt. 1992-1998 yillar1 arasinda Saglik ve Egitim
Vakfrnin Genel Koordinatorliik gérevini yiiriitti.
Bu arada yar1 zamanl olarak Bogazici Universitesi
Tarih Bolimii’'nde dersler vermeye basladi. 1995
yilinda dogent tinvanini aldiktan sonra 1998 yilin-
da tam zamanl olarak tekrar Bogazici Universi-
tesi'ndeki gorevine dondii ve 2007 yilinda Profesor
tinvanini aldi.

Giinhan Danisman her seyden Once iyi bir egit-
mendi. Ogrencilerine ders vermekten, herkesle
her firsatta bellegindeki bilgi birikimini paylas-
maktan biiyiik keyif alirdi. Mimarlik tarihi ile ilgi-
li olarak 6grencilerine, iilkemizi ve Universitemi-
ze gelen konuklara heyecanla Istanbul ve yakin
cevresindeki mimari anitlar1 gezdirir, hatirlardan
cikmayacak ilging yorumlari ile hem eglendirir
hem de egitirdi. Bogazici Universitesi’nde hocali-
gim sirasinda, Prof. Danisman’in Osmanl mima-
risi ve Teknoloji Tarihi konularinda vermekte

oldugu derslere dinleyici olarak katilmam belki de
beni, bugiin siirdiirmekte oldugum Arkeometri
alanina tasimstir.

Prof. Danisman yogun akademik calismalarinin
yant sira TMMOB’nin Istanbul Biiyiikkkent Sube-
si kapsaminda mimarlik meslegi ile ilgili bircok
ulusal ve uluslararasi kuruluslarda kurucu iiyelik ve
tist diizey yoneticilik gorevleri yiritti. 2002-2009
yillar1 arasinda TMMOB Istanbul Biiyiikkent
Subesi 2. Baskanligi, Mimarlik Miizesi Yonetim
Kurulu Baskani, Mimarlik Vakfi Kurucu Uyesi,
Avrupa Mimarlik Konseyi’nin (AEC) Tirkiye
Temsilcisi, Uluslararast Mimarlar Birligi'nin Kon-
sey Uyeligi gorevlerini yiiriittii. Ayrica Internatio-
nal Oral History Association tiyeligi, Tiirkiye Eko-
nomik ve Toplumsal Tarih Vakfi kurucu iyesi,
Turk Bilim Tarihi Kurumu kurucusu ve Yonetim
Kurulu iiyesiydi. Prof. Danisman tiyesi oldugu bu
kuruluslarin yonetisi olarak sayisiz ulusal ve ulus-
lararasi projeler ve bilimsel toplantilarin gercek-
lestirilmesinde Oncii olmustur.

Prof. Danisman’nin arkeoloji alanindaki bilimsel
calismalar1 1977-1981 yillarinda Prof. Dr. Bahadir
Alkim baskanligindaki ikiztepe Kazilarinda baslar.
Bu donemde Ikiztepe kazilarimin tiim mimari cizim-
leri ve giin 1s1g1na cikarilan nekropoliin belgelen-
mesinde uyguladigi yontemler arkeolojik kazilara
yenilikler katmistir. Ayn1 uygulamalar1 1979-81 yillar
arasinda katildigi Koskerbaba Hoyiigii kurtarma
kazilarmda da uygulamistir. Prof. Danisman’nin daha
etkin ve kapsamli arkeolojik calismalar1 Bogazici
Universitesi, Tarih Bolimu ogretim tiyesi Dog. Dr.
Asli Ozyar ile birlikte 2001 yilinda baslattig1 Tarsus
Gozliikkule calismalaridir. Orta ve lise 6grenciligi



stiresinda O0zdeslestigi Tarsus kentindeki Gozlii-
kule calismalar1 Giinhan’in arkeolojik yetenekleri-
nin yani sira idari deneyimleri ve etkin girisimcili-
gi sayesinde kisa bir siirede kazi deposu, kazi evi gibi
tiim alt yap1 gereksinimlerini saglamistir.

2002 yilinda Kirklareli, Demirkdy’de baslayan ¢ok
degisik disiplinlerden bilim insanlarmin katildigi ve
bircok kurumun isbirligini gerektiren calisma onun
bilingli ve etkin katkilari ile ilkemizin ilk Endiis-
tri Arkeolojisi Projesine doniismiistiir. Osmanl
demir dokiimhanesinde surdiiriilen calismalar,
onu heyecanlandiran arkeoloji, teknoloji tarihi,
sOzlii tarih, restorasyon ve arsiv calismalari gibi tiim

DR. GUNHAN DANISMAN’IN YAYIN LISTESI:

Damisman, H.H. Giinhan

1968 Development of Architectural Settlements in
Anatolia from its Beginnings to 100 B.C., M. Phil. Thesis
in Arts, Presented to University of London, June.

1972 “The Architectural Developments of Settlements in
Anatolia”, PJ. Ucko, R. Tringham ve G.W. Dimbleby
(yay.) Man, Settlement and Urbanism: 505-511. G.W.
Duckworth, London.

1976 “History of Timber Building Technology and Its
Conservation Techniques”, PhD Thesis, submitted to
University of London.

1977a “An Operational Fulling Mill at Kirha-Divan in
Central Anatolian Plateau, Turkey”, Post-Medieval
Archaeology 11: 80-86.

1977b “A Survey of Turbine Type Water Mills in the Bolu
Region of the Central Anatolian  Plateau”, O.D.T.U.
Mimarlik Fakiiltesi Dergisi 3/1: 17-37.

1977¢ “Yayla Settlements of the Bolu Regions as Examples
of Indigineous Developments of Rural Vernacular
Architecture”, Bogazici Universitesi Dergisi 4-5: 15-37.

1978 “Kentlesme Siirecinde Anadolu Uygarhklarmin Yeri
(1. Kisim)”, Bogazici Universitesi Dergisi 6: 75-96.

1979a “Kentlesme Siirecinde Anadolu Uygarliklarinin
Yeri (II. Kisim)”, Bogazici Universitesi Dergisi 7: 35-59.
1979b “Teknoloji Tarihi Dalinda Son Gelismeler”, B.U.
Haber Biilteni 17: 16-17.

Hadi OZBAL

ilgi alanlarin1 kapsamaktaydi. Demirkdy projesinin
hedefi, ulkemizde Osmanli Donemi’nden kalma
tek endiistri merkezinin 6zgiin bir sekilde resto-
rasyonu gerceklestirerek burasini bir agik hava
miizesine dondiirmekti.
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ON THE BEGINNING OF HORSE HUSBANDRY IN THE
SOUTHERN BALKAN PENINSULA — THE HORSES FROM
KIRKLARELI-KANLIGEGIT (TURKISH THRACE)

BALKAN YARIMADASININ GUNEY KESIMINDE AT YETiSTiRiCILiGiNiN
BASLANGICI - KIRKLARELI (TRAKYA TURKIYE KESIMI) - KANLIGEGIT ATLARI

N. BENECKE

Keywords: Turkish Thrace, Early Bronze Age, horse husbandry, archaeozoology
Anahtar Sozciikler: Trakya (Tirkiye kesimi), ilk Tunc Cag, at yetistiriciligi, arkeozooloji

ABSTRACT

The paper presents archaeozoological data on horse remains from the Early Bronze Age site Kirklareli-Kan-
ligecit (Turkish Thrace). Because of the absence of wild horses in Thrace in the Mid-Holocene the bone finds
from Kirklareli-Kanligecit can safely be assigned to domestic horses. According to radiocarbon dates on five of
the horse bones, they date to the centuries between 2600 and 2300 cal BC. This is one of the earliest records of
domestic horses in the southern Balkans. In comparison to other domestic mammals horses only represent a
small part of the bone collection. Age determinations show that most horses were adult when they were slaugh-
tered with animals seven to ten years old predominating. This seems to indicate that horses were primarily exploit-
ed as work animals, i.e., for riding, as pack animals, for traction, etc. The osteometric data point to quite a large
and strongly built animals as the usual type of horse at this place and time. As local domestication can be ruled
out, the Early Bronze Age horses from Kirklareli-Kanlgecit must have been imported to Thrace from areas out-
side of this region. Metrical comparisons seem to favour Anatolia as a possible region of origin.

OZET

Buyazida, Kirklareli'nde, (Trakya) bir ilk Tung Cag yerlesmesi olan Kanlgecit kazilarimda bulunan at kemik-
leri ile ilgili arkeozoolojik veriler sunulmaktadir. Orta Holosen deTrakya'da vahsi at bulunmadig bilinmekte-
dir; dolayst ile, Kirklareli-Kanlgecit 'te bulunan at kemiklerinin tiimii evcil tiirlere aittir. At kemiklerinden elde
edilen radiokarbon tarihlemeleri bunlarn, uyarlanmis 14C olarak MO 2600 — 2300 ydlar: arasina ait oldukla-
rim gostermektedir. Bu tarihler giiney Balkan lardaki evcillestirilmis at tiirii icin elde edilen en eski yaslardur. Diger
memeli hayvan kemiklerine gore at kemikleri, kemik buluntu toplulugunun kiictik bir boliimiinii olusturur. Yas
saptamast ise atlarin cogunun eriskin hayvanlar olduklarini ve daha ¢ok 7-10 yasindaki hayvanlarin kesildik-
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lerini gostermektedir. Bu durum da bize Kanligecit'deki atlanin oncelikle is hayvani olarak, 6rnegin binmek, yiik
tasimak ya da ¢ekme islerinde kullanilmis olduklariniy, ancak yaslandiktan sonra kesilmis olduklarin goster-
mektedir. Atlann kemik 6lciim verileri, iri ve kuvvetli yaptya sahip hayvanlar olduklarin ortaya koymaktadir.
Atin evcillestirilme siirecinin Trakya’da gerceklesmedigi kesin olarak bilindiginden, Kirklareli — Kanlgecit Ilk
Tun¢ Cag atlanimin Trakya'ya baska bir yerden, evcillesmelerini tamamladiktan sonra getirildikleri kesin ola-
rak soylenebilir.. Kemik olciimlerinden elde edilen sayisal verilere dayanarak yapilan karsilastrmalar Kanlige-
cit atlanmin Anadolu kokenli olduklarint gostermektedir.

INTRODUCTION

Even though the economic importance of the domes-
tic horse today is quite limited, still public and scien-
tific interest in horses is high. The main reason for the
broad interest in horse domestication and the begin-
ning of horse husbandry are the cultural importance
and implications of the domestication of this animal.
The domestication of the horse opened up wide pos-
sibilities for the use of animals for traction and trans-
port. Here was an animal that could be exploited for
its speed and staying power as a riding mount and
which could also be used as a strong, versatile draught
animal. Above all, the use of horses in this way com-
pletely revolutionized the transportation of people
and goods in the prehistoric cultures of the Old
World — just as the railway and the automobile did
in the 19t and early 20th centuries (Clutton-Brock
1992). In addition, the availability of horses was linked
to military innovations. Pictorial sources from the
ancient Near East that are dated to the second mil-
lennium BC show that the horse was used from early
times as a draught animal to pull chariots and as a
mount for armed warriors (Azzaroli 1985: Fig. 22).
Later, many ethnic communities established their
power on the strength of their mounted armies. His-
torically documented invasions of Europe by mount-
ed nomad warriors, such as the Scythians, the Avars,
and lastly the Mongols in the 13th century under
Jenghis Khan, are well known (Zimmer 1994: 35).

In recent years, there has been considerable progress
in research on the origins of horse husbandry in the
Old World. On the basis of newly excavated, well
dated bone assemblages, the chronology of early
horse keeping could already be fixed more precise-
ly for some regions, including among others West-
ern Europe (Uerpmann 1990; Uerpmann 1995),
Central Europe (Benecke 1999, 2002), and the east-
ern Urals (Benecke and von den Driesch 2003; Out-
ram et al. 2009). As the various studies show, the
horse was lastingly established as a domestic animal

in those regions during the course of the third mil-
lennium BC. More recent palacogenetic studies on
horse bones from Eastern Europe and Western
Siberia have demonstrated that horse domestication
was accompanied by a rapid increase in coat color
variation. Eight different coat colours have been
found in Early Bronze Age horses from these areas
(Ludwig et al. 2009). In contrast, there are still areas
in Eurasia where the beginning of horse husbandry
is still insufficiently documented. This is also true for
the southern Balkan Peninsula, i.e., the area south
of the Balkan mountains.

THE SOUTHERN BALKAN PENINSULA -
STATE OF RESEARCH

The archaeozoological record known from Bulgar-
ia so far does not provide clear information about
when horses began to be used there as domestic ani-
mals. An early occurrence of domestic horses is
assumed for the Ezero Culture (Early Bronze Age).
This assumption is based on horse remains found at
sites like Ezero (Bokonyi 1978: 52), Karanovo
(Bokonyi and Bartosiewicz 1997: 399), and Michal-
ic (Ivanov 1950: 347). In all three cases, they are sin-
gle bone finds, and whether they originate from
wild or domestic horses is problematic as is also the
dating. So far only bone finds from the Late Bronze
Age document without doubt the presence of
domestic horses in Bulgaria (Manhart 1998: 100).

As for Greece, there still exist uncertainties about the
chronology of early horse keeping. An extensive
collection of horse remains has been reported from
the mound of Kastanas (Macedonia), which com-
prises a long sequence of layers of the Bronze and
Iron Ages (Becker 1986). At this site, horse remains
begin to occur in the lower Early Bronze Age layers
25 and 22. On the basis of ceramics, these deposits
can be correlated with layer I of the Ezero mound
in Bulgaria (Aslanis 1985: Fig. 123), which accord-
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ing to several radiocarbon dates chronologically
belongs to the middle of the 3td millennium cal BC
(Gorsdort and Bojadziev 1996: 137 pp.). Due to the
postglacial absence of wild horses in Macedonia, the
finds from Kastanas must represent remains of
domestic horses. However, it has to be pointed out
that the Early and Middle Bronze Age sequence of
layers at Kastanas (layers 28-20) is disturbed by a
ditch of the Late Bronze Age (Aslanis 1985: 24 pp.).
Thus there is the possibility that the horse bones are
intrusive from later deposits. Unfortunately, the
questionable bones are no longer available for direct
radiocarbon dating (C. Becker, personal communi-
cation); therefore their stratigraphy and / or chronol-
ogy remain doubtful. Two other sites in Macedonia
where horse remains have been reported from
deposits of the Early Bronze Age are Vardaroftsa
(Hancar 1955: 28) and Servia (Watson 1979: 229).
Due to insufficient documentation of both assem-
blages, these finds cannot be used as evidence for the
presence of domestic horses at this period.

From the late Early and Middle Bronze Age of
Greece, horses are documented by bone finds from
Tiryns (Early Helladic III; von den Driesch and
Boessneck 1990), Lerna (Phase V, Middle Helladic;
Gejvall 1969), Nichoria (Middle Helladic I; Sloan
and Duncan 1978) as well as from Argissa-Magula
(Boessneck 1962) and Pevkakia Magula (Hinz 1979).
Some of these finds are regarded as possible later
intrusions (Argissa-Magula, Pevkakia Magula). In
deposits of the Late Bronze Age horse remains gen-
erally occur more frequently, e.g., in Kastanas, Tiryns
and Lerna. In those times the horse was obviously
already firmly established as a domestic animal.

Ar egion of the southern Balkan Peninsula that has
seen considerable archaeological research in recent
years and hence from where large collections of ani-
mal remains from different prehistoric periods
(Neolithic, Chalcolithic, Bronze Age) have been exca-
vated and analyzed is Thrace and especially its cen-
tral part (Benecke 2001). Among these newly exca-
vated assemblages is an extensive collection of horse
bones from sites near Kirklareli in the Turkish part of
Thrace. Due to their early dating to the middle of the
31 millenium BC, these materials are of great inter-
est in relation to questions on the beginning of horse
keeping in Thrace and, in addition to that, in the
whole area of the southern Balkan Peninsula. The
present article presents this material in more detail.
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THE HORSE BONE ASSEMBLAGE FROM KIRKLARELI
ORIGIN AND CHRONOLOGY

Since 1993 archaeological excavations — until 1998 as
a joint German-Turkish project — have taken place
on various sites on the southern outskirts of the
provincial town Kirklareli in Turkish Thrace
(Parzinger et al. 1999; Karul et al. 2003; Parzinger and
Schwarzberg 2005). Research has focused and is still
focusing here on the Neolithic mound site Asagi
Pinar. In addition, excavations were carried out in an
area close to the Neolithic mound called Kanligecit.

The site Kirklareli-Kanligecit is a settlement mound
of about 1,5 m height with an original extent of
approximately 50 by 50 meters. Here, settlement
remains of different periods were uncovered in an
area of more than 1300 m2. By far the greatest num-
ber of features and materials originate from the
massive Early Bronze Age layers (1,2 to 1,4 m thick),
where four settlement periods (Phase 1 — Phase 4)
can be differentiated. Remarkably, remains of stone
architecture (megarons, fortification) were found
on the site (Fig. 1 and 2). They point to a special sig-
nificance for the place at that time (e.g., an Acrop-
olis). Large collections of animal remains were recov-
ered from features of the Early Bronze Age, among
them numerous horse remains. Concerning later
periods, only the Iron Age is represented on the
mound. Pits with Hellenistic and later ceramics that
were dug into the deposits of the Early Bronze Age,
belong to this period. Some of them also contained
animal bones. Through single ceramic remains, ear-
lier periods (Chalcolithic, Late Neolthic) could be
verified on the site as well. However, distinctive set-
tlement layers of those periods were not identified.

Since bone finds themselves give no clear indications
regarding their chronology, the dating of the horse
remains from Kirklareli-Kanligecit must rely first of
all on the accompanying ceramics. For this study only
bones from such features were used that could be
reliably assigned to the Early Bronze Age on the
basis of the ceramics. As previously men-  tioned,
structures of the Iron Age are present on both sites
of Kanligecit. The animal bones from pits of this
period are characterized by a bright coloring and can
usually be clearly differentiated on the basis of this
character from those of the Early Bronze Age. Some
bone assemblages with obviously mixed materials
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were eliminated from consideration. Therefore, the
possibility of an admixture of Iron Age horse remains
in assemblages of the Early Bronze Age can be con-
fidently excluded.

To check the chronological integrity of the Early
Bronze Age horse bone material from Kirklareli-
Kanligecit, direct radiocarbon determinations were
obtained from some of the specimens. The results
are listed in Table 1. The dates confirm the con-
temporaneity of the horse bones with the ceramic
materials and their dating to the Early Bronze Age.
Due to a plateau of the 14C.curve at 2550-2450 as
well as at 2450-2300 years BC, the calibrated dates
unfortunately show a wide range. The date for meas-
urement KIA16209 is about 100 years younger than
the others. This can be explained by an incomplete
removal of contaminates from the collagen of the
bone (P.M. Grootes, personal communication). If
one transfers the five dates to the entire Early
Bronze Age horse bone material, then the probable
time period of its deposition is between 2600 and
2300 cal BC. Radiocarbon dates measured on
charred plant remains from the mound confirm the
centuries of the middle 34 millennium cal BC as the
period during which the settlement layers of this
Early Bronze Age site were deposited (J. Gorsdorf,
personal communication).

THE HORSES OF KIRKLARELI-KANLIGEGIT — WILD
HORSES OR DOMESTIC HORSES?

Horse bones from Holocene deposits on sites of the
southern Balkan Peninsula, i.e., from areas south
of the Balkan mountains, are generally regarded as
remains of domestic horses. This is based on the
assumption that this part of Southeast Europe did
not belong to the postglacial range of the wild
horse (Equus ferus). In fact, for some regions of this
area, e.g., Thessaly and Macedonia, the available
archaeozoological record confirms the undoubted
absence of wild horses during the Early and Mid-
Holocene. The question arises here whether this is
also true for Thrace.

Due to the lack of faunal remains from the Epi-
palaeolithic and Mesolithic, we have no information
concerning the occurrence of wild horses in Thrace
during the early Postglacial. Only for the subse-
quent period, the Mid-Holocene, are collections of
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animal bones available in larger numbers. For the
Neolithic, 11 sites in Thrace can be cited from which
archaeozoological analysis is published (Benecke
and Ninov 2002). In none of the examined assem-
blages have horse remains been identified. In the
Chalcolithic bone collections from Thrace, the pres-
ence of horses also could not be established. For
evaluating the status of the horses from Kirklareli-
Kanligecit — wild or domestic — observations on the
extensive bone samples of the neighbouring Neolith-
ic tell mound site Asag1 Pinar are of special impor-
tance. These materials, which also include numerous
bone finds of wild mammals, provide no evidence for
the occurrence of Equus ferus (Benecke 1998a: Table
2). Based on this situation, wild horses seem not to
have occurred during the Mid-Holocene in the vicin-
ity of the site, i.e., in the southern foothills of the
Istrandza-mountains. In the large Late Neolithic
and Chalcolithic bone collections from sites at
Drama (Thrace, Bulgaria), northwest of the
Istrandza-mountains, evidence for wild horse is also
missing, as recent studies show (Benecke 2001: 32).

The complete absence of horse bones in Neolithic
and Chalcolithic faunal assemblages from Thrace
either indicates that wild horses did not occur at all
in this region during the mid-Holocene or that their
numbers were so small that only in very rare cases
did they become hunters’ prey. The first possiblity
appears to be more likely. The Balkan mountains
probably marked a natural boundary of distribu-
tion for Equus ferus in the Postglacial. North of the
mountains, in the lower Danube area, wild horse is
repeatedly documented by single bone finds in
deposits of various Neolithic sites (e.g. Necrasov et
al. 1967: Fig. 2).

From the above observations one can conclude that
the Early Bronze Age horse remains from Kirk-
lareli-Kanligecit probably belonged exclusively to
domestic horses. The material of this site can be
regarded as the oldest stratigraphically and chrono-
logically unambiguous evidence for the presence
and keeping of domestic horses in the southern
Balkan Peninsula.

FREQUENCY OF HORSES AT KIRKLARELI-KANLIGEGIT

Table 2 presents the species composition of the mam-
mal remains excavated from Kirklareli-Kanlhgecit.
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The faunal assemblage of this site is dominated by
remains of the “classic” domestic mammals, i.e., cat-
tle, sheep, goat and pig. Wild mammals are repre-
sented by 12 species, but their proportion in the
assemblage is relatively small representing only 8%.
Altogether 306 teeth and bones could be assigned to
horses. With the exception of the oldest phases 5
and 6 (Chalcolithic, Late Neolithic), horse is present
in all phases of occupation dating to the Early Bronze
Age. Based on the number of identified specimens,
its proportion in the assemblage is only 3,5% of all
domestic species. This corresponds to expectations,
since one can assume that horses were primarily
exploited as work animals, i.e., for riding, as pack ani-
mals, for traction, etc., and only secondarily for food
purposes. The results of age determination studies
seem to corroborate this assumption, since most
horses from Kanligecit were adult when they were
slaughtered, with animals of seven to ten years of age
predominating (Fig. 3 and 4). Sex determination
could be carried out on a few skull and pelvic bones.
Nine specimens were identified to be from males
and four from females, indicating a predominance of
males (stallions or geldings) among the adult horses.

OSTEOMETRICAL EVALUATION AND ORIGIN OF
THE HORSES FROM KIRKLARELI-KANLIGEGIT

Numerous measurements could be taken on the
Early Bronze Age horse remains from Kirklareli-
Kanlgecit (see Benecke 2002, Appendix). Overall
the osteometric data reflect strongly built animals.
Unfortunately, complete long bones are missing, so
body size can only be very roughly estimated from
breadth measurements. The majority of the ani-
mals will probably have achieved withers heights
between 130 and 145 cm.

Figure 5 shows a metrical comparison between the
horses from Kirklareli-Kanligecit and those from
the different settlement phases of Kastanas on the
basis of logarithmic size index (LSI) distributions.
The comparison shows that horses from Kanligecit
are more strongly built than those of the Late
Bronze and Iron Age from Kastanas. The only
measurable horse bone from Early Bronze Age
layers at Kastanas (layer 25) morphologically
resembles the series from Kanligecit. Since its dat-
ing is uncertain (see above), this bone gives only
tentative evidence that at Kastanas the Early
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Bronze Age horses were relatively strongly built as
well. As has already been pointed out, the presence
of wild horses in Thrace during the Mid-Holocene
can be excluded and thus also the possibility of local
horse domestication. The earliest domestic horses
of this region, which may have included the Early
Bronze Age horses from Kirklareli-Kanhgecit, must
therefore descend from horse populations the
domestication of which took place outside Thrace.
Two regions are primary candidates for consider-
ation as possible areas of origin, i.e., Southeast or
East Europe, and within those regions mainly the
northwestern and northern Black Sea area, as well
as Asia Minor (Anatolia). The horses from Kirk-
lareli-Kanligecit were compared with horses from
those areas. Currently however, only a few series
from both areas are available for metrical com-
parison (Table 3 and Fig. 5).

Unfortunately, for the lower Danube, i.e., the closest
region to Thrace with an occurrence of wild horses in
the Postglacial, metrical data on horse bones from
sites dating to the Mid-Holocene (Neolithic, Chal-
colithic) have not been published. Thus this area
cannot at present be evaluated as a potential area of
origin for the Early Bronze Age domestic horses of
the southern Balkan Peninsula. To the east, from
the neighbouring northwestern Black Sea area, an
extensive collection of wild horses from Mirnoe near
Odessa dating to the 6t millennium BC is available
for metrical comparison (Benecke 1998b). The mean
of this series clearly drops below the mean for the
horses from Kirklareli-Kanhgecit (Fig. 5). Nearly the
same applies to the wild horses from the Cris settle-
ment of Sakarovka in Moldova (Table 3), which are
roughly contemporaneous with the collection from
Mirnoe. In comparison to the Early Bronze Age
horses from Thrace, the horses of both sites were
more lightly built. Therefore, one may probably
exclude the Mid-Holocene wild horses from the
regions of the rivers Dnestr and Prut as direct or
indirect ancestors of the earliest domestic horses in
Thrace. A greater morphological similarity exists with
the horses of Dereivka, a site located at the lower
Dnepr. Except for some intrusions from later periods,
these animals represent wild horses of the northern
Black Sea arca from the late 5t and early 4t il
lennium BC (cf. Uerpmann 1990; Levine 1999). The
Dereivka horses are, on average, similar in massive-
ness to the horses from Kirklareli-Kanligecit. Con-
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sidering the fact that horse domestication was prob-
ably accompanied by a reduction in body size and
body weight (Nobis 1971: 54 pp.; Bokonyi 1974: 236;
Uerpmann 1990: 125 pp.), then these wild horses
seem not to have been sufficiently large or strongly
built to be considered ancestors of the domestic hors-
es from Thrace.

Morphological similarities seem to exist with hors-
es from settlements of the Bell Beaker - Culture in
the Carpathian basin (Fig. 5). The horses of this
period, from which extensive collections are known
from sites in the area of Budapest (Csepel Haros,
Csepel-Hollandi atca, Szigetcsép-Tangazdasag I),
are regarded as early domestic horses of that region
(cf. Nobis 1971; Bokonyi 1978; Uerpmann 1990).
As an example, Figure 5 shows the LSI-distribution
for horses from Budapest-Csepel Haros. Com-
pared to the horses from Kirklareli-Kanligecit,
there are only small differences in the mean value.
This could point to a similar overall body shape.
According to radiocarbon dates available from
sites like Csepel Haros (Raczky 1992: 42), the Bell
Beaker horses of Hungary are only slightly older
than the Early Bronze Age horses from Thrace.
Perhaps both groups of horses derive from the
same area of origin.

From Anatolia two assemblages of domestic horses
dating to the Bronze Age, Demircihiiyiik and Lidar
Hoyiik, were used for a metrical comparison (Fig. 6).
As the mean values of the LSI-distributions show,
the horses of both sites are, on average, more light-
ly built than the horses from Kirklareli-Kanligegit.
However, since they partially originate from more
recent periods of the Bronze Age, those assem-
blages are only partly comparable with the early
domestic horses from Thrace. Another important
group of horses for comparison are the Chalcolith-
ic horses from Norsun-Tepe and Tiilintepe in east-
ern Anatolia. According to radiocarbon dates for the
Chalcolithic layers at Norsun-Tepe (di Nocera 2000:
Table 2), they date to the second half of the 5th mil-
lennium and the beginning of the 4th millennium
BC. Their status as either wild or domestic horses is
differently evaluated; most authors hold these hors-
es to be wild (cf. Boessneck and von den Driesch
1976; Uerpmann 1990). Two facts seem to support
the latter claim, namely the early dating and mor-
phological characteristics, particularly the low total
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variability among those horses. As the statistical
parameters in Table 3 demonstrate, the horses from
Norsun-Tepe and Tiilintepe represent very strong-
ly built animals. The mean value of the LSI-distrib-
ution for this group of horses is clearly larger than
that for the horses from Kirklareli-Kanhgecit. By tak-
ing into account a reduction of body size and body
mass through domestication, the Anatolian wild
horses could be considered as either the direct or
indirect predecessors of the Early Bronze Age
domestic horses from Thrace. Unfortunately, up to
now series of metrical data for Mid-Holocene wild
horses from the central and northwestern parts of
Anatolia are lacking, so at the moment one cannot
check to what extent those regions could have been
a place of origin for the earliest domestic horses on
the southern Balkan Peninsula as well.

CONCLUSIONS AND SUMMARY

The horse bones from Early Bronze Age layers of
the Kirklareli-Kanligecit site represent domestic
horses, which were kept and bred in this area
between 2600 and 2300 cal BC. Probably, they were
predominantly exploited here as working animals;
whether for riding, as pack animals or for traction is
a question for which the bone finds themselves allow
no answer. Pathologies or anatomical alterations
resulting from use as working animals have not been
observed on the bones. The osteometric data point
to quite a large / heavy horse as the usual type of
horses in this region.

The horses from Kirklareli-Kanligecit undoubtedly
document an early period of the appearance and
exploitation of domestic horses on the southern
Balkan Peninsula. Other evidence for horse keeping
dating to the mid-3td millennium in this region is
both rare and for the most part plagued by uncertain
chronology. The origins of horse husbandry in this
part of Southeast Europe should chronologically
not go back much further. This assumption is implied
by bone assemblages from various sites in Thrace
(e.g., Karanovo, Drama, Kirklareli) covering near-
ly all periods from the Early Neolithic until the Iron
Age (Benecke 1998a: Table 1; Benecke 2001: 30).
According to determinations on large bone collec-
tions from Cernavoda III-Culture settlements at
Drama-Merdzumekja, horses seem not to have been
present in the area during the last centuries of the
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4th millennium BC. For the subsequent centuries of
the first half of the 34 millennium BC, bone assem-
blages, unfortunately, are present neither from Kirk-
lareli nor from Drama, so that this period (Early
Ezero Culture) cannot yet be judged regarding the
occurrence of horses in Thrace for that period.
From the middle of the 3'd millennium BC, the
presence of horses is clear from the bone finds from
Kirklareli-Kanligecit discussed in this paper.

The earliest domestic horses of the southern Balkan
Peninsula can not have originated locally due to
the absence of wild horses. They must have derived
from the horses of one or more other regions. As
comparisons on the basis of LSI-distributions have
shown, the origin of the Early Bronze Age horses
from Thrace is difficult to ascertain using biometric
characters. From the two regions that were consid-
ered here as likely possible places of origin, i.e.,
Southeast / East Europe and Anatolia, the first can
apparently be eliminated. So far no wild horses are
known from Southeast and East Europe that,
according to their morphology (body shape), could
be considered as founder (“parental”) populations
for the strongly built domestic horses of Thrace.
Even if the lower Danube area cannot be evaluated
in this respect, it is rather unlikely that especially
large and/or strongly built wild horses should have
lived there. After all, this area represents ,,merely”
awestern extension of the Pontic steppes. Therefore
it could be expected that the Mid-Holocne wild
horses of the lower Danube area would have approx-
imately corresponded in phenotype (size and shape)
to the contemporaneous populations of the north-
western and northern Black Sea area (Mirnoe,
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Dereivka). Future investigations must show whether
this ascription is correct. The currently available
osteometric data seems to favour an Anatolian ori-
gin for the earliest domestic horses from Thrace.
From Eastern Anatolia, wild horses are document-
ed at Norsun-Tepe and Tilintepe that combine
those morphological characters that must have been
present in the founder (“parental®) populations of
the early domestic horses from Thrace. Whether still
other areas in Central or Northwestern Anatolia
were potential areas of origin for those horses
remains an open question. Probably only future a
DNA analysis will provide better information about
where the horses originated and how they came to
the southern Balkan Peninsula.

The second half of the 3'd millennium BC seems not
only to be an early period for horse husbandry on the
Balkan Peninsula, but during those centuries the
horse also spread within the Near East. As bone
finds demonstrate, domestic horses occurred then
for the first time both in Mesopotamia and in the
Levant (Becker 1994: 159 pp.).
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Lab-Number Feature (layer) Date radiocarbon Date calibrated Date calibrated years
years BP years BC (1) BC (20)
KIA16208 31R/6 (Phase 1a/b-c) 3990+27 25662473 2573-2467
KIA16209 29R/16 (Phase 1c) 3858+27 2452-2236 2461-2209
KIA16210 31R/8 (Phase 1c-2a) 3966+38 2569-2458 2576-2346
KIA16211 30R/15 (Phase 1c-2a) 3957+26 2563-2460 2570-2348
KIA10326 31M/30 (Phase 2b) 3972+36 2566-2465 2578-2348

Table 1. Radiocarbon dates on horse bones from Kirklareli-Kanligegit. Calibration was carried out with the help of the program
OxCal (Version 4.1, IntCal04, Bronk Ramsey 2001).

Species 1 1-2 2 2-3 3 34 4 14 5 6
Domestic Mammals
Cattle 20 143 722 710 620 496 432 | 3206 13 47
Pig 15 81 263 651 611 360 403 | 2477 5 34
Sheep/Goat 31 89 300 785 605 395 514 | 2803 5 52
(Sheep) ©) (10) 39 | (120) (75) (55) (73) | (385) -1 (10
(Goat) - @) © | (6 | (19 © | (12| ©6) - @
Horse 5 7 11 40 150 59 28 306 - -
Dog 2 2 3 17 12 15 17 70 - -
Wild Mammals
Red deer (Cervus elaphus) 2 7 40 66 81 132 50 383 1 2
Red deer, antler - - 7 8 16 5 2 39 - 1
Fallow deer (Cervus dama) 2 4 5 8 7 5 20 52 1 -
Fallow deer, antler - - 1 2 1 - - 4 - -
Roe deer (Capreolus capreolus) - 2 - 5 2 7 6 23 - -
Wild pig (Sus scrofa) 4 21 56 65 90 30 272 4 2
Aurochs (Bos primigenius) - - 8 12 8 26 3 57 - -
Red fox (Vulpes vulpes) - 2 1 3 3 1 6 16 - -
Wild cat (Felis silvestris) - 1 1 - - - - 2 - -
Brown bear (Ursus arctos) 1 - 6 1 3 2 4 17 - -
Marten (Martes spec.) - - 1 - 1 - - 2 - -
Hare (Lepus europaeus) 1 - 10 3 - 2 17 - -
Beaver (Castor fiber) - - - - - - 1 1 - -
Dolphin (Delphinus delphis) - - - - 1 - - 1 - -
Table 2. Kirklareli-Kanligegit. Species composition of the mammal remains according to phases of occupation (excavations 1994-1998, number of
identified specimens).
Phase 1 - Early Bronze Age Ill/Middle Bronze Age (2200-2000 cal BC), Phase 2 — Early Bronze Age Il (2450-2200 cal BC), Phase 3 - Early
Bronze Age Il (2650-2450 cal BC), Phase 4 — Early Bronze Age |, Phase 5 — Chalcolithic, Phase 6 — Late Neolithic.
Group Mean s Min. Max. Med. 1.Qu. | 3.Qu. N
Mirmoe 0,0341 0,0165 | -0,0092 | 0,0751 0,0363 0,0224 | 0,0452 113
Sakarovka 0,0312 -1 -0,0110 | 0,0553 - - - 13
Dereivka 0,0469 | 0,0200 | 0,0057 | 0,0814 | 0,0526 0,0376 | 0,0595 50
Budapest, Csepel Haros 0,0479 | 0,0281 | -0,0058 | 0,1115 | 0,0432 0,0255 | 0,0643 61
Kanligegit 0,0506 | 0,0173 | 0,0071 | 0,0889 | 0,0514 0,0431 | 0,0619 62
Kastans, EBA 0,0691 - - - - - - 1
Kastanas, LBA 0,0137 | 0,0212 | -0,0243 | 0,0434 | 0,0153 | -0,0014 | 0,0337 11
Kastanas, Iron Age -0,0034 | 0,0165 | -0,0849 | 0,0268 | -0,0053 | -0,0147 | 0,0092 30
Norsun-Tepe, TUlintepe 0,0641 0,0185 | 0,0368 | 0,0906 | 0,0663 0,0536 | 0,0725 16
Demircintytk, EBA / MBA 0,0431 - | 0,0087 | 0,0871 - - - 5
Lidar Hoylk, MBA / LBA 0,0341 0,0265 | -0,0081 | 0,0831 0,0302 0,0131 | 0,0584 22

Table 3. Statistical parameters for logarithmic size index (LSI) distributions in Figure 5. Abbreviations: s - standard deviation, Min. - Minimum, Max.
- Maximum, Med. - Median, 1. Qu. - 1. Quartil, 3. Qu. - 3. Quartil, N - Number. Calculation of LS| according to Uerpmann (1990).
References: Mimoe (Benecke 1998b), Sakarovka (Benecke, unpublished), Dereivka (Uerpmann 1990), Budapest, Csepel Haros (Uerpmann 1990),
Kanligecit (Benecke 2002), Kastanas (Becker 1986), Norsun-Tepe and Tlintepe (Boessneck and von den Driesch 1976), DemircihUytk (Rauh

1981), Lidar Hoylk (Kussinger 1988).
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THE HORSES FROM KIRKLARELI-KANLIGEGIT (TURKISH THRACE)
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Fig. 1. Kirklareli-Kanligegit. Plan of the excavated area in 2008 (Kirklareli Project Archive).

Fig. 2. Kirklareli-Kanligegit. View of the three megarons from south-east (photo by M. Hochmuth, Berlin).
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Fig. 3. Kirklareli-Kanligegit. Left maxilla finds from pit 32P/25. The approximate age of death is ca 9-10, 7-8, 7-8,

4-5, 3-4 years (from left to right; photo by M. Hochmuth, Berlin).
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Fig. 5. LSI
distributions for the
Early Bronze Age
horses from
Kirklareli-Kanligecit
(1) and horses from
Kastanas (2 — Early
Bronze Age, 3 - Late
Bronze Age, 4 - Iron
Age). For statistics
see Table 3.

Fig. 6. LSI distributions for horses from East Europe (1 — Mimoe, 2 — Dereivka, 3 — Csepel Haros), Thrace and
Macedonia (4 — Kirklareli-Kanligecit, 5 — Kastanas, Early Bronze Age, 6 — Kastans, Late Bronze Age, 7 -

Kastanas, Iron Age) as well as from Anatolia (8 — Norsun-Tepe, Tllintepe, 9 — Demircihlyk, Early and Middle
Bronze Age, 10 - Lidar Hoyuk, Middle and Late Bronze Age). For statistics see Table 3.



TUBA-AR 12 /2009

ILISU BARAJI iNSAAT SAHASINA RASTLAYAN DICLE
VADISINIiN TUNG VE DEMIR GAGLARI’NDAKI YERLESIM
SISTEMLERI VE KOLTUR TARIH

THE BRONZE AND IRON AGE SETTLEMENT SYSTEMS AND CULTURAL STRUCTURE
OF THE TIGRIS REGION WITHIN THE CONSTRUCTION AREA OF THE ILISU DAM

A.Tuba OKSE, Erkan ATAY, Murat EROGLU, Yeliz TAN

Anahtar Sozciikler: Ilisu Baraji, Yukari Dicle Havzasi, Mardin, Tun¢ Caglari, Demir Caglari, Asur Dénemi
Keywords: Ilisu Dam, Upper Tigris Region, Mardin, Bronze Ages, Iron Ages, Assyrian Period

OZET

Ilisu Baraji yapim ¢alismalan nedeniyle bolgede yiiriitiilen yiizey arastirmalari, Mardin yiikseltisi ile Dogu Toros
daglan ve Dicle nehrinin olusturdugu kiictik bir dagarasi ovada yapilmis ve Canak Comleksiz Neolitik Done-
me ait (Okse vd. 2006) 65 yerlesim yeri ortaya ctkanlnustir. MO 3-1. binyila tarihlenen yiizey malzemesi 15 ayn
yerlesmeden toplanmustir. Arastinlan alan nehrin her iki kiyisinda olup 1600 ha alana yayilmaktadr.

Erken Tun¢ Cag malzemesi nehrin dogu kiyisinda kalan iic yerlesmeden toplanmustir. Birbirilerine yakin
konumdaki bu yerlesmelerden biri biiyiik, digeri orta, sonuncusu ise kiiciik boyutludur. Yerlesim yerlerinin
seyrek olmast Yukart Habur ve Yukar Dicle bolgelerindeki yerlesimlerle karsilastirdabilir. Canak ¢omlek, cizi
bezemeli ve boyali Ninive V' gibi, portakal rengi mallar, portakal renkli agzi kara kaseler ve Cezire gri
mallanindan olusmaktadir ve MO 3. binyil kuzey Mezopotamya kiiltiirlerine tarihlenir. Erken Transkafkas mal
grubuna ait bir canak parcasi, arastirilan bolgede bu binyilin son yiizyillannda, kuzeydeki dag kiiltiirlerinin
varligina isaret etmektedir. Orta Tun¢ Cag nehrin bati yakasinda iki biiyiik, bir de orta boyutlu, dogu
yakasinda ise bir biiyiik, iki orta boyutlu yerlesim yeriyle temsil edilmektedir. Koylerin ve mezra/ciftlik evlerinin
yogun yerlesim diizeni biiyiik olasilikla yagisa dayal kuru tarim yapudiginm gostermektedir. Yiizey buluntular,
yaln diiz mallar, kirmizi kahverengi boya astarl mallar ve Habur boyali mallarnimi kapsar. Benzer canak ¢comlek
topluluguna sahip ve bu baglamda karsilastlabilecek yerlesim sistemleri, bu yorenin MO 19-16. yiizyilda kuzey
Dicle ve Yukari Habur bolgesiyle iliski icinde oldugunu gostermektedir. Ge¢ Tung Cag malzemesi dogu
yakasmdaki bir biiyiik ve bir de kiiciik yerlesmeden toplanan Mitanni ve Orta Asur mallarindan olusmaktadur.
Yerlesmelerin azalmasy, MO 15-11. yiizyillarda Mitanni ve Orta Asur hakimiyeti sirasinda, arastrnlan bolgede
yerlesik toplum niifusunda belirgin bir azalma oldugunu géstermektedir.

Dogu Anadolu’nun ve Yukan Dicle’nin el yapinu Erken Demir Cag canak ¢omlegi Dicle’'nin bati kiyisinda
iki biiyiik ve iki orta boyutlu yerlesmeden, dogu kiyisinda ise bir biiyiik, iki orta boyutlu ve iki kiiciik yerlesim
yerinden toplannustir. Yerlesmelerin sikhigi ve malzemenin niteligi, Yukan Dicle bolgesi ile dogu Anadolu’da oldu-
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gu gibi burada da mevsimlik, tarimsal yerlesim birimlerinin oldugunu gostermektedir.. Bu nedenle, Asur kral-
ligin zayifladigs MO 11-9. yiizydlar arasinda, kuzeydeki daglk bolge gocer-cifici topluluklanin Mardin bél-
gesinde de yasadiklar anlasilmaktadir. Yeni Asur Devri yalin canak ¢omlegi ise, nehrin batr kiyisinda bir biiyiik,
iki orta boyutlu ve ii¢ kiiciik yerlesmeden, dogu kiyisinda ise iki biiyiik ve alti kiiciik yerlesmeden toplanmus-
tir. Bu yerlesim diizenini, MO 9-6. yiizyillarda kuzey Cezire’den bilinen, ciftlikler ve bunlarin bilesimi ile olu-
san koyler seklindeki katmanlanmus bir yapiy: yansumaktadir. Kirsal yerlesim birimlerinde, Ge¢ Babil ve Pers
Donemi malzemesi arasinda belirgin bir farklilik olmadig icin, Ge¢ Demir Cag'’t yiizey toplamasinin deger-
lendirilmesine tam olarak yansimamustir.

ABSTRACT

The field surveys carried out at the construction area of the Ilisu Dam, located on a small plain formed by the
Tigris River between the Mardin Massive and the Eastern Taurus zone, revealed 65 ancient places used since the
Pre-Pottery Neolithic period (Okse vd 2006). Surface material dating to the 3rd-1st millennia BC is obtained from
15 sites. The surveyed area is 1600 ha in extend, situated on both banks of the river.

The Early Bronze Age material is collected at three sites on the eastern bank — one large, one middle-sized and one
small site close to each other. The sparseness of settlements is comparable with the contemporary settlements of
the Upper Khabur and Upper Tigris regions. The material is composed by incised and painted Ninevite-V ware,
orange ware, Dark Rimmed Orange Bowls and the Jezirah Grey Ware belonging to the Northern Mesopotamian
culture dating to the 3rd millennium BC. One shard belonging to the Early Transcaucasian Ware points to the pre-
sence of the Northern Highland Culture during the last centuries of the millennium. The Middle Bronze Age mate-
rial is found on two large and one middle-sized site on the western bank and one large and two middle-sized sites
on the eastern bank, pointing to a dense settlement pattern of villages and hamlets/farmsteads, most probably based
on rain-fed agriculture. The surface finds include the Monochrome Standard Ware, the Red Brown Wash Ware
and the Khabur Painted Ware. Comparable settlement systems with similar ceramic assemblages determine the
cultural parallelism of the region with the Upper Tigris and the Upper Khabur regions during the 19th-16th cen-
turies BC. Late Bronze Age is represented by Mitannian and Middle Assyrian wares collected at one large and one
small site on the eastern bank. This pattern points to a dramatic decrease in sedentary population within the
surveyed region during the Mitannian and Middle Assyrian supremacy in the 15th-11th centuries BC.

The hand-made Early Iron Age Pottery of Eastern Anatolia and the Upper Tigris region is collected on two large
and two middle-sized sites on the western bank and on one large, two middle-sized and two small sized sites on
the eastern bank. The frequency of sites and characteristics of material culture is comparable with the dense sea-
sonal settlements of pastoralists in the Upper Tigris region as well as in Eastern Anatolia, so, the mobile pasto-
ralists of the Northern Highlands seem to have lived also in the Mardin region during the weak period of the Ass-
yrian Kingdom between the 11th-9th centuries BC. New Assyrian standard pottery is found on one large, two
middle-sized and three small sites on the western bank and two large and six small sites on the eastern bank.
This pattern points to a dense occupation determining a rural settlement hierarchy of farmsteads belonging to
villages, similar to those established in Northern Jezirah during the 9th-6th centuries BC. The Late Iron Age is
not represented by surface finds, since the material culture did not change so much in rural sites during the Late
Babylonian and Persian Periods.
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GIRIS

Mardin Esigi ile Cudi Dag1 arasindan akan Dicle
Nehri Giineydogu Anadolu bolgesinin yiiz yil 6nce-
sine kadar mese ve palamut ormanlariyla kapl kal-
ker kayaclarinda bir kanyon vadi olusturmustur.
Giineydogu Anadolu Bélgesinin en engebeli bolii-
miinde bir canak icinde yer alan cep ovalar1 illiman
iklime sahiptir. Bu ovalarda yazlari kuruyan, kislar1
ise kar ve yagmur sulariyla beslenen dere ve akar-
sulardan olusan su kaynaklar1 bulunur. Bu ovalar zin-
ciri Yukar1 Habur Havzasi ile Yukari Dicle Havza-
s1 arasinda yer alan dar bir dogal gecit olusturur.
Dicle vadisinin bu boliimii yakin zamana kadar
arkeolojik bakimdan bir terra incognita olarak kal-
mustir. Mardin 1li Dargecit ilcesine bagl Ilisu ve
Sirnak ili Giicliikonak ilcesine bagh Kockoprii ve
Kocyurdu koylerine bagh alanlarda yer alan Ilisu
Baraji insa sahasini kapsayan 1600 hektar biyiiklii-
giindeki kamulastirma alaninda 2008 yilinda yiirii-
tillen yogun yiizey arastirmalart ile bolgede 65 bulun-
tu alani belirlenmistir (Okse vd. Baskida). Bu alan-
lardan toplanan yiizey buluntularina gére bolgede
Canak Comleksiz Neolitik donemden giiniimiize
kadar kesintisiz olarak yerlesilmistir.

Arastirma alaninda MO 3.-1. binlere tarihlenen yiizey
buluntulari! 15 alanda ele gecmistir (Res. 1-4). Bu
alanlarin cogunun tarla olarak kullamlmasidan dola-
y1yiizey malzemesi biiytik olasilikla eski yerlesim alan-
larindan daha biiyiik bir alana yayilmis olmalidir. Bu
nedenle, bu yerlesimlerin farkli donemlerde kaplamis
olduklar1 alani belirlemek miimkiin olamamis, donem-
lerin yerlesim dokular1 yorumlanirken, malzemenin
yayillhmina gore 6lciilen boyutlar temel alinmustir?,

Yayilim alan1 32,5 hektar ile 119 hektar arasinda
degisen bes alan, merkezi kdyler olarak nitelenen
biiytik yerlesimlerdir. Bunlar Dicle Nehrinin bati
kiyisinda Ilisu Koyiiniin tizerine kuruldugu hoyiik
(119.128 m?2), Zureki Zeri (92.970 m2) ve Harabe
Tepe (69.648 m2), nehrin dogu kiyisinda Zeviya
Kavla (32,639 m2) ve Kogyurdu (32,592 m?) kéyii-
niin tizerine kuruldugu hoyiiktiir.

Dort alanin boyutlar 11 hektar ile 21 hektar ara-
sinda degismektedir. Bunlar Dicle Nehrinin bat1
kiyisinda Kilokki Tarlast (20.710 m2) ve Tivilki
Tarlas1 (12.636 m2 ve 2300 m2) ile dogu kiyisindaki
Desta Mira 1 (15,561 m2) ve Havuz Mevkii (11,934

m?) adli alanlardir. Bunlar kiiciik kdyler olarak
nitelenmistir.

Kapladiklart alan bir hektarmn altinda olan kiiciik
birimler Dicle Nehrinin bat1 kiyisindaki Sorkey (8241
mZ2), Benabahlu (4258 m?2) ve Celebitepe Tarlasi
(2178 m?2) ile dogu kiyisindaki Tatika (5018 m2),
Desta Mira 2 (2670 m?2) ve Destika Bzena (2524 m?)
olmak tzere alt1 alandan olusmaktadir. Bunlar ola-
silikla ciftlik ya da mezra olarak nitelenebilecek,
kiiciik birimlerdir.

ERKEN TUNG GAG&I (M. Eroglu)

Erken Tunc Cagi, nehrin dogu yakasinda yer alan
Zeviya Kavla, Tatika ve Havuz Mevkiinde ele gecen
az sayida seramik parcast ile temsil edilir (Res. 5-6).
Bu alanlardan toplanan MO 3. binin ilk yarisina
tarihlenen Ninive-V seramigi boyaly, cizi bezeli ve
yalin gruplara ait parcalarla temsil edilmistir. Nini-
ve-V boyalilar1 can ayak (Res. 7: 1-2), canak (Res. 7:
3) ve ¢comlek (Res. 7: 4) parcalart ile temsil edilir. Bu
grup Kuzey Suriye ve Kuzey Mezopotamya’da Yuka-
r1 Habur Bolgesinin dogu boliimiinde yer alan Tell
Leilan I11d tabakasina gore MO 3100-2550 yillari ara-
sina tarihlenen Erken Cezire I-1I evrelerinde tretil-
mistir (Rova 2000: 231, fig.2-3; Lebeau 2000: 168,
Tab. IV-V; Akkermans ve Schwartz 2003: 213-215,
255). Disa acik uzun boyunlu, keskin omuzlu, tize-
rinde dort ip deligi bulunan, kiiciik halka dipli ya da
can ayakli, boyali kiiciik kaba ait olmalidir. Bu bicim-
deki kaplar acik renkte, katkisiz, temiz hamurlu,
boya bezeliler acik zemin tizerine kirmizi geometrik
boyalidir (Rova 2000: 231).

Cizi/kazima bezekli Ninive-V seramigi cark yapimi
ve ince nitelikli, gri ve bej hamurlu olup, cizgisel geo-
metrik diizenlemelerden olusmaktadir. Bu grup
Tatika’da ele gecen disa cekik disa kalinlastirilmis
agizli, boyunsuz bir ¢comlek parcast (Res. 7: 7) ile
temsil edilmektedir. Orta Firat, Habur ve Yukari
Dicle havzasinda yaygin goriilen bu seramik grubu-
nun yakin benzeri Yukar1 Habur havzasindan bilin-
mektedir (Oates vd. 2001: 1739-1740). Yalin yiizey-
li bir comlek (Res. 7: 6, 9) ile bir dip parcasindan
(Res. 7: 10) olusmaktadir.
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Kuzey Suriye’de MO 3. binin ikinci yarisinda iireti-
len Cezire Gri Seramigi, Tatika’da bulunan cizi
bezeli amorf parca ile temsil edilmektedir (Res. 7:
8). Ayn1 merkezde ele gecen ince nitelikli, portaka-
lims1 acik kahverengi kap parcalart da Kuzey Suri-
ye’de MO 3. binin ikinci yarisinda (Erken Cezire I11-
IV) yogunlasan metalik seramik ile cagdastir (Akker-
mans ve Schwartz 2003: 255).

Amuk Bolgesi'nde Plain Simple Ware (PSW) olarak
adlandirilan (Braidwood ve Braidwood 1960: 25-
29) Monokrom Seramik, teknik gelismeleri ve kap
bicimleri donemlere gore farklilasmakla birlikte
MO 3. bin boyunca iiretilmistir. Bu kaplar carkta
tretilmistir, hamuru mineral katkilidir ve genellik-
le orta derecede sertlikte ve 0zsiiz pismistir. Bu
gruba giren seramikler devetiiyii (10 YR 8/4,10 YR
7/3-4), pembemsi devetiiyii (7,5 YR 7/3-4) ve kah-
verengi (7,5 YR 6/3—4, 10 YR 6/3) tonlarindadir.
Genellikle bardaklarla temsil edilen (Ozfirat 2005:
Lev. XV: 1-7, XVII) bu gruba ait seramikler aras-
tirma alaninda 3 basit agizli tabak parcasi (Res. 7: 11,
12, 13) ile temsil edilmistir.

Koyu Agizli Portakal Rengi Canaklar (Dark Rim-
med Orange Bowl: DROB) ad1 verilen grup genellik-
le acik kahverengi ve pembe hamurludur ve agiz
kenarlar1 distan koyu kahverengi ya da siyah boyali-
dir. Hamuru renginde astarli olanlarm yani sira, koyu
kahverengi astarli drnekler de vardir. Ince ve orta kum
katkali, genelde iyi pisirilmis ve ackilidir. ince ceper-
li bu kaplar daima hizli donen carkta yapilmistir.
Bicim olarak acik ya da hafifce ice doniik agizli ve
yuvarlak gévdeli canaklar cogunluktadir. Arastirma
alaninda bu gruba ait parcalar Havuz mevkiinde
bulunmustur (Res. 7: 11- 13). Agiz kismi1 koyu, govde
kismi acik renkte olmakla birlikte agiz kenar acik
renk boyali olan bir 6rnek ele gecmistir (Res. 7: 14).
Bir kismu basit agiz kenarh bir kismi da agzinin kena-
rinda yivlere sahiptir (Ozfirat 2005: Lev. XXIV,
XXXI). Bu kaplar Erken Tun¢ Cagi ITII-IV de orta-
ya cikmis ve Orta Tung Caginda devam etmistir (Okse
ve GOrmiis 2006: 140-141; Kozbe vd. 2007: 385).

Dogu Anadolu Erken Tun¢ Cagr seramigi
(Karaz/Early Transcaucasian/Kura-Araxes/Khirbet
Karak Ware) disa cekik ice kallastirilmis agizli,
boyunsuz tek comlek parcasi ile temsil edilir (Res.
7: 16). El yapimy, siyah astarli ve parlak perdahli
comlek parcasinin yakin benzeri Sos Hoyiik’te ele
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gecmistir (Sagona 2000: fig 9:5, 10:1). Karaz sera-
miginin giineye yayihimi MO 3. binin son yiizyilla-
rinda basladigindan, bu tek 6rnegin de MO 2300 den
sonra bolgeye gelen yeni yerlesimcilerin varligina isa-
ret edebilecegi diistiniilmektedir.

ORTA TUNG GAGI (M. Erogjlu)

Orta Tunc Cagna tarihlenen seramik parcalari yedi
alanda toplanmustir (Res. 8-9). Biiyiik koyler olarak
nitelenen Zuraki Zeri, Kilokki Tarlasi, Ihsu Koyii,
Harabe Tepe ve Dicle’nin diger kiyisindaki Zeviya
Kavla ve kiiciik koy niteligindeki Havuz Mevkiidir.
Biiyiik boyutlu yerlesimler Harabe Tepe ve Zuraki
Zeri arasindaki mesafe 5695 metredir.

Kirmizi-kahverengi boya astarl seramik tiirii (Red
Brown Wash Ware, RBWW) cark yapimi seramik
parcalar1 Harabe Tepe, Ilisu Hoyiigl ve Zuraki
Zeri’de ele gecmistir. Bu seramik Yukari Dicle hav-
zasinda Kenantepe’de yiizey islenisleri, bicimleri ve
hamurlarina gore gruplandirilmistir (Parker vd.
2004: 555). Astarin kap yiizeyine uygulanis bicimine
gore iki gruba, bunlar da astarin rengine gore alt
gruplara ayrilmaktadir.

Kahverengi firca izli (Kenan Tepe Type 5) grup
genelde sert ve 6zsiiz, yogun olarak kum, orta yogun-
lukta kirec, tascik, bitki ve seyrek olarak da mika kat-
kilidir. Hamur rengi kizil kahverengi (5 YR 3/2)
olup iizerinde bej (10 YR 7/3) ile kirmiz1 (2.5 YR 5/8)
firca izli astar bulunmaktadir (Parker vd 2003: 39).
Yiizey arastirmasinda toplanan bu gruba ait canak
parcast (Res. 10: 1, 2) disa kalinlastirilmus agizli, dis
ylizeyinde govdeye kadar olan boliimti firca izli astar-
la kaplanmus ve alt govde hamur renginde birakmis-
tir. Comlekler (Res. 10: 3) disa ¢ekik agizli keskin
govdeli ve govde kismina kadar firca izli astarlidir
(Kenan Tepe Type 83). Diger bir 6rnek disa cekik
agizl, boyunlu ¢comlektir (Res. 10: 4) (Kenan Tepe
Type 111). Bunlarin dis yiizeyinde boyuna kadar
olan kisminda ve birinin agiz kenar icinde 1-2 cm
genislikte firca izli astar bulunmaktadir.

Kenantepe’de Type 17 olarak adlandirilan (Parker
vd. 2003: 41) kirmuzi firca izli gruba ait iki govde par-
casinin dis yiizeyinde astar bulunmakta ve astarin altin-
dan sarmmsi kirmizi (SYR 6/6) hamur rengi goriilebil-
mektedir. Bu parcalarda pembe (7.5 YR 7/3) astar tize-
rine firca ile kirmizi (2.5YR 4/8) astar stirtilmstiir.
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Krem- yesil astarli (Cream-green Wash) (Kenan Tepe
Type 39) grupta acik kahverengi (10 YR 8/4) astar
genellikle kabn tiim yiiziinii kaplamaktadir. Arastirma
alaninda ele gecen iki omurgali canak parcasi (Res. 10:
22, 23), bu grupta en yogun goriilen tiptedir (Kenan-
tepe Type 83) (Parker ve Swartz-Dodd 2003: 41).

Astarin tiim kap yiizeyini kapladigi ve kalin olmasi
nedeniyle hamur renginin astar altindan goriinme-
digi ikinci grup, kahverengi ve kirmizi-kahverengi
astarlidir. Kahverengi astarli grup (Kenan Tepe
Type 4) genelde gri 6zl ve perdahli yogun olarak
kum orta yogunlukta kuvars, mika ve seyrek olarak
kirec, tas ve bitki katkilidir. Seramiklerin iizerinde-
ki astar kahverengi (7.5 YR 5/4) ile kizil kahveren-
gi (5 YR 5/4) arasinda degismektedir (Parker vd
2003: 40). Bu gruba ait comlek parcalar1 arasinda
(Res. 10: 5) disa cekik disa kalinlastirilmis agiz kena-
11 i¢c ve distan serit halinde astarli (Res. 10: 6-8),
boyunsuz (Kenan Tepe Type 110), disa cekik, disa
kalinlastirilmis agizl kisa boyunlu (Res. 10: 9-10) ve
disa cekik, disa kalinlastirilmis uzun boyunlu tiple-
re (Res. 10: 11-12) ait parcalar bulunur.

Kirmizi-kahverengi astarli (Kenan Tepe Type 28)
gruba ait parcalar genelde gri 6zlii ve perdahli, yogun
olarak kum, orta yogunlukta kuvars, mika ve seyrek
olarak kirec, tascik ve bitki katkilidir. Seramiklerin
tizerindeki astar acik kahverengi (10 YR 5/6) ile kizil
kahverengi (2.5 YR 5/4) arasinda degismektedir (Par-
ker ve Swartz-Dodd 2003: 41). Kap bicimleri ice cekik,
disa kalinlastirilmis agizli canaklar (Res. 10: 13-14) ile
disa kalinlastirdmis agizli, boyunsuz comleklerden
(Res. 10: 15-17) olusmaktadir. Bunlarin dis yiizeyin-
de ve birinin ag1z kenar1 icinde 1-2 cm genislikte astar
bulunmaktadir. Diger comleklerden {icii (Res. 10:
18-20) disa kallastirilmis agizli, boyunsuz, kulplu
comleklere aittir. Bir 6rnek disa cekik, disa kalinlas-
tirilmis agizli kisa boyunlu comlege aittir.

Kirmizi-Kahverengi boya astarl seramik tiirii gliney-
dogu Anadolu ve kuzey Suriye’de yaygindir: Orta
Firat Havzasinda Lidar Hoyiikte ele gecen boya
banyolu seramikler (Kaschau 1999: 111, Taf. 183: 2;
235:1), Orta Dicle havzasinda Tell Rijim’de ele
gecen olasilikla firca ile yapilmis cok ince bir boya
tabakast ile kapl seramikler (Kolinski 2000: 28 fig.
26, PL. 27B), kuzeybat1 Suriye’de Tell Umm el-Mar-
ra’da bicim ve yiizey islenisleri bakimindan benzeyen
seramikler (Schwartz vd. 2003: fig. 30: 3-4), Yukar1
Habur havzasinda Tell Brak’ta ele gecen Red Slip

Ware. Bu gruptaki kaplar donemin diger Orta Tung
Cagi seramik gruplariyla benzerlik gosterir. Bu par-
calarin bicimsel benzerleri Yukar: Firat havzasi,
kuzey Suriye, Habur ve Balikh havzalarmi da icine
alan genis bir alana yayilan tek renkli seramik gru-
buna ait kaplarda da goriiliir (Nigro 1998: 271-305;
Ozfirat 2005: 25-29). Bu seramik grubu Yukari Dicle
havzasinda yedi kazi alaninda aciga cikartilan gor-
kemli mimari tabakalarda da ele gecmistir3.

Kenan Tepe, Salat Tepe, Tiirbe Hoyiik, Hirbemer-
don kazilarindan elde edilen radyokarbon tarihleri-
ne gore RBWW MO 19.-16. yiizyillarda kullanil-
mustir (Parker ve Swartz-Dodd 2003: 39 Laneri 2008:
180; Okse ve Gormiis 2006: 141). Siirt Tiirbe Hoyiik-
ten bu mal grubunun ele gectigi tabakada bulunan
tablet MO 16. yy Erken Mitanni dénemine tarih-
lendirilmektedir. (Saglamtimur ve Ozan 2008: 5).
Hirbemerdon kazilarmda RBWW kaplarinin Erken
Tung Cag tabakalarinda da bulunmasi (Laneri 2008:
179), bu seramik grubunun MO 3. binden itibaren
tretildigini gostermistir. Yukari1 Dicle havzasinda
Orta Tunc Cagi kontekstlerinde RBWW ile birlikte
Erken Tun¢ Cagina ait DROB ve Metallic Ware
tiiriinde tretilmis kaplarin bulunmasi (Kozbe vd.
2007: 385; Okse ve Gormiis 2006: 140-141), bunlarin
kullaniminin Orta Tung Caginda da siirdiiglinti gos-
termistir.

Ilisu baraji insaat alaninda ele gecen Habur Boya-
lilar1 Harabe Tepe (Res. 11: 9, 13) ve Zuraki
Zeri’de (Res. 11: 8) ve Dicle’nin diger kiyisindaki
Zeviya Kavla ve Havuz Mevkiinde ele gecmistir.
Sert 0zsiiz pismis, yogun kum tascik kirec ve bitki
katkilidir. Parcalar yalin yiizeyli, astarli ve kizil
kahverengi boya bezelidir (5 YR 6/3). Bu seramik
parcalar1 bicim olarak canak ve comlege aittir (Res.
11: 13). Canaklar disa kallastirilmis agizli, com-
lekler (Res. 11: 6-7) disa c¢ekik agizli, kisa boyun-
ludur ve agiz kenarinda ic¢ de ve dis yiizeyde boya
bant bulunmaktadir. Diger tipler disa cekik diiz
agizli, boyunsuz ¢comlekler (Res. 11: 10-11) ve disa
kalmlastirilmis boyunsuz ¢omleklerdir (Res. 11: 1,
4, 9). MO 18.-15. yiizyillarda (Nigro 1998: 287-
289; Oguchi 2006: 55) giineydogu Anadolu ve dogu
Akdeniz bolgesinin kuzey kismindan Iran’a kadar
genis bir alanda yayilim gosteren Habur Boyalila-
1 cark yapimy, yalin veya devetiiyii renkte astarl
kirmizi, siyah ve kahverengi boyalidir. Kaplar, diiz
dipli, uzun boyunlu vazolar ile keskin profilli canak-
lardan olusmaktadir (Ozfirat 2005: 25-29).
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Tek renkli kaplar cark yapimi, tascik, kum ve saman
katkili, yalin yiizeyli kap parcalari keskin profilli
canaklara, boyunlu boyunsuz comleklere aittir.
Hamurlar1 yogun olarak kum, orta siklikta kirec ve
tascik seyrek olarak da kuvars ve mika katkihdir.
Cark yapimi, genelde yalin veya kendinden astarli-
dir. Bu gruba seramik parcalari ice cekik disa kalin-
lastirllmis agiz kenarli tabaklar (Res. 12: 1-2); kes-
kin govdeli canaklar (Res. 12: 3-5); disa kalinlasti-
rilmus agizl canaklar (Res. 12: 6-7), disa ¢ekik agiz-
I1 canaklar (Res. 12: 8-9) ile boyunsuz (Res. 12: 11-
12) ve boyunlu comleklere (Res. 12: 13-14) ait par-
calardan olusmaktadir. Disa cekik, disa kalinlasti-
rilmus agizli (Res. 13: 1-5) ve disa kalinlastirilmis agiz
kenar1 oluklu (Res. 13: 6-9) boyunlu ¢omlekler
Harabe Tepe, Banuva Sengin, Kilokki Tarlasi, Zure-
ki Zerive Zeviya Kavla’da ele gecmistir. Bu seramik
tird giineydogu Anadolu ve kuzey Mezopotam-
ya’da yaygim olarak bulunan (Res. 14) Monokrom
Simple Ware tiirii icerisinde degerlendirilmektedir
(Parayre 1986: Carte 1).

GEC TUNC CAGI (Y. Tan)

Ilisu baraj govde insaati alaninda yapilan ytizey aras-
tirmasinda nehrin dogu kiyisinda Orta Asur donemi-
ne tarihlenen kap parcalar iki alanda toplanmistir
(Res. 15). Bunlardan Zeviya Kavla Dicle vadisine
hakim konumda biiyiik boyutlu bir yerlesim, Tatika ise
kiictik boyutlu bir alandir. Bu iki alan arasinda 1 km
mesafe bulunmasi, Tatika’nin Zeviya Kavla’ya bagl
kiiciik bir birim olabilecegini diisiindiirmektedir.

Bu alanlardan toplanan seramiklerin hepsi cark
yapimy, iyi pismis, kum, mika, kirec, bitki ve nadi-
ren samot katkilidir. D1s yiizeyleri koyu kahveren-
gi, acik sar1 ve pembemsi kahverengidir. Toplanan
parcalar genellikle astarli, bazilar1 perdahhidir.
Canaklar disa cekik, distan kalinlastirilmis agizli ve
omurgalidir (Res. 16: 2, 5-6). Comlekler disa cekik,
distan kalinlastirilmis agizli boyunsuz ve disa kivrik
agizli bicimlerden olusur (Res. 16: 1, 3-4). Yiizey
malzemesi arasinda bulunan kiip parcalari, burada
besin depolanmis olabilecegini diistindiirmektedir
(Res. 16: 7).

Yukar1t Habur havzasinda Girnavaz (Erkanal 1991:
280) ve Yukari Dicle havzasindaki cesitli boyutlu yer-
lesimler® gibi Zeviya Kavla'nin Dicle kenarindaki
konumu, biiyiikliigii ve malzemenin yogunlugu, bu
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alanin Dicle vadisini kontrol eden bir merkez ola-
bilecegini diisiindiirmektedir.

ERKEN DEMIR GAGI (E. Atay)

Arastirma alaninda Erken Demir Cag kap parca-
larina genis yerlesim alanlarina sahip Harabe Tepe,
Tivilki Tarlasi, Kilokki Tarlasi, Zureki Zeri, Zeviya
Kavla ve kiiciik alanlar kaplayan Tatika ve Desta
Mira 2 olmak iizere yedi alanda rastlanmustir (Res.
17). Yerlesim alanlar1 Harabe Tepe ve Zureki Zeri
arasindaki mesafe 5695 metredir.

Malzeme el yapimi, kaba bitki, tascik, kirec ve kum
katkily, diisiik 1s1da pisirilmis kaplara ait olup, enge-
beli ve diizeltme izli yiizeylere sahiptirler (Res. 18).
Cark yapimi 6rnekler donemin sonlarinda ortaya ¢ik-
maya baslar. Seramik dort hamur grubu olusturur.

Mika katkili grup cok kiiciik kum, tascik, kiiciik
kirec, bitki ve yogun mika katkilidir. Parcalarn biri
cark, digerleri el yapimidir. Parcalar gri ve sarimst
kahverengi hamurlu, dis yiizeyleri sarimsi kirmizi ve
gri tonlarda, yalin, mat perdahli ve astarlidir. Kap
ylizeyleri genellikle diiz ve diizeltme izlidir, bir tane-
sinde cizi ve yumru bezeme, birinde yiv bezeme
goriilmektedir. Canaklar basit agiz kenarli, agiz
kenarmin altinda yatay oluklu, basit diiz agizli, tuta-
makli drneklerle temsil edilmistir (Res. 19: 5, 20: 10,
17). Bir comlek parcasi basit agiz kenarli ve boyun-
lu (Res. 20: 6), digeri yumru ve cizi bezemelidir
(Res. 20: 7).

Kirec Katkili grup kiiciik tascik, bitki, kum ve orta
biiyiikliikte kire¢ katkilidir. Parcalarin bir tanesi
cark, digerleri el yapimidir. Parcalar genellikle
sarimst kirmizi ve kahverengi hamurlu, dis yiizey-
leri sarimsi kirmizi ve acik kahverengi tonlarda,
genellikle diiz ve diizeltme izli, mat perdahli, yalin
birakilmis veya astarlanmustir. Bir 6rnekte cizi beze-
me gorilir. Canaklar yuvarlak ya da diiz basit agiz
kenarli olup, agiz kenarlari diizensiz bicimlendiril-
mistir (Res. 19: 7-8, 20: 11-3, 19). Comlek bicimle-
ri basit agiz kenarli ve boyunlu, yuvarlak basit agiz
kenarl ve yiv bezemeli, disa ¢ekik agiz kenarl ve
kisa boyunlu parcalardan olusur (Res. 19: 1-4, 20:
1-2, 8). Bitki Katkili gruba ait parcalar orta boyut-
ta tascik, kiiciikk kum, kirec ve orta boyutta bitki kat-
kilidir. Tiimii el yapimi olan parcalar gri ve kahve-
rengimsi gri hamurlu, dis yiizeyleri kirmizi sar1 ve
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acik kahverengi tonlarda, yalin veya kendinden
astarhdir. Parcalarin ylizeyleri diizeltme izleri tasi-
makta olup birinin yiizeyi engebelidir. Bu gruba ait
canak parcalari basit yuvarlak ve diizensiz agiz
kenarhidir (Res. 19: 6, 20: 14-15).

Ince Nitelikli gruba ait seramik parcalari ¢cok kiiciik
kum, tascik, kirec ve bitki katkilidir. Parcalarin biri
cark, digerleri el yapimudir. Parcalar gri, kirmizimsi
sarimsi ve kahverengi hamurlu, dis ylizeyleri acik
kahverengi ve gri tonlarda, yalin, kendinden astar-
l1, mat perdahl ve diizeltme izlidir. Bu gruba ait
canaklar diiz basit agiz kenarl (Res. 20: 16, 18, 20),
boyunsuz comlekler basit yuvarlak basit diiz agizli,
kisa boyunlu comlekler distan kalinlastirilmis agiz
kenarhdir (Res. 20: 3-5,9).

Bu seramik bolgelere gore bazi islenis ve bicim ve
bezeme farkliliklar1 gosteren, ancak, teknik 6zellik-
leri ve kap bicimleri bakimindan benzerlik gosteren
tiriinler olup, dogu ve giineydogu Anadolu bolgele-
rinde yaygin olarak bulunmaktadir” (Res. 21).

ORTA-GEG DEMIR GAGI (Y. Tan)

Yeni Asur donemine tarihlenen kap parcalari Dicle
Nehrinin bat1 kiyisinda yer alan biiyiik yerlesimler
Harabe Tepe, Kilokki Tarlasi ve Tivilki Tarlast ile
kiiciik birimler olan Sorkey, Celebitepe Tarlasi ve
Benabahlu olmak iizere alti alanda toplanmistir
(Res. 22-23). Nehrin dogu kiyisinda Zeviya Kavla ile
Kogyurdundaki biiyiik yerlesimler ile kiiciik birim-
ler olusturan Desta Bzena, Tatika ve Desta Mira 1
olmak tizere bes alanda bu doneme ait seramik par-
calar1 toplanmustir. Yerlesim alanlar1 en genis olan
Harabe Tepe ve Ilisu Koyii arasindaki mesafe 2662
metredir. Yerlesim alanlari digerlerine oranla daha
kiiciik olan Celebitepe Tarlas1 ve Benabahlu ara-
sindaki mesafe ise 760 metredir. Nehrin dogu kiy1-
sindaki Zeviya Kavla boyutlar:1 ve malzemenin
yogunlugu dikkate alinarak bolgedeki ticiincii biiyiik
yerlesim olarak nitelenmistir.

Yukar1 Dicle Havzasinda “Asur Tipi Seramik” ola-
rak adlandirilan, tamami cark yapimi kap parcalari
cok kiicik kum, tascik, mika ve kirec katkilidir.
Hamur renkleri gri, kahverengi tonlardan sarimst kir-
miziya kadar degismektedir. Dis yiizeyleri genelde
sarimsl ve kahverengi tonlarda yalin, mat perdahl,
astarli, kendinden astarli ve bezemesizdir. Bu gruba
ait canaklar disa cekik disa kalinlastirilmis, ice cekik

ve ice cekik distan kalinlastirilmis agiz kenarl bicim-
lerden olusmaktadir (Res. 25: 5, 7-12). Vazo parca-
lar1 disa cekik agiz kenarli ve kisa boyunludur (Res.
24: 9-10, 12). Kalin cidarl biiyiik boyutlu comlekle-
re ait bazi govde parcalari iizerinde bulunan rozet
bicimli baskilar (Res. 25: 17-18) bu yerlesimlerin
MO 6. yiizyilda da kullamldigini gostermektedirS.
Asur “saray seramigi” ince nitelikli, teknik ve bicim
acisindan digerlerinden ayrilan, 6zgiin bir grup olus-
turmaktadir. Bu grubunun en belirgin kap bicimle-
rini, tizerinde cukur bezekler bulunan kadehler olus-
turmaktadir (Oates 1959: 135; Koroglu 1998: 39,
51, Res. 9:1). Zeviya Kavla da ele gecen parmak
baski bezemeli kadeh govdesi (Res. 25: 19), olasilikla
bu gruba aittir.

En yogun rastlanan kaba seramik grubu Uctepe’de
“Asur Donemi Yerli Seramigi” olarak adlandiril-
mustir (Koroglu 1998: 40-41). Tamami cark yapimi
olan kaplar kiiciik kum, tascik, bitki ve orta boyut-
ta kirec katkilidir. Hamur ve yiizey renkleri genellikle
kahverengi ve kirmizimsi sari, dis yiizeyleri yalin, ken-
dinden astarhi ve astarlidir. Canaklar basit ve disa
kalinlastirilmis ag1z kenarlidir. Basit agizli bir canak
parcasinin agiz kenarinda yiv bezeme goriilmektedir
(Res. 25: 1-4, 6, 13). Comlekler disa ¢ekik veya dis-
tan kalinlastirilmis agizh ve hafif ice cekik diiz agiz-
l1ya da ice cekik agizli kisa boyunlu bicimlere sahip-
tir (Res. 24: 1-7, 9). Vazo parcalar disa ¢ekik, disa
kalinlastirilmis agiz kenarli ve boyunludur (Res. 24:
8). Bu grupta diiz dip ve diigme dip parcalari ele gec-
mistir (Res. 25: 14-16). Bu kaplarin benzerleri kuzey
Mezopotamya ve giineydogu Anadolu’da genis bir
alana yayilmistir (Res. 26).

YERLESIM TARiHi

Ihsu baraji insaat alaninin bulundugu bolge kuzeyden
Yukari Dicle havzasi, giineyden Yukar1 Habur hav-
zasl, dogudan dogu Toroslarla Zagroslarm kesistigi
daglik alanla ve batidan Mardin Esigi daglari ile cev-
relenmistir. Bolge kuzey Mezopotamya kiiltiirleri ile
dogu Anadolu kiiltiirleri arasinda kalan bir gecis
alam 6zelligi gostermektedir. MO 3. ve 2. binde kuzey
Mezopotamya ve Yukar:1 Dicle havzas: kiiltiirlerini
yansitan bolge, MO 1. bin baslarinda dogu Anadolu
Erken Demir Cag kiiltiiriiniin etkisi altina girmis,
Yeni Asur egemenliginin baslamasiyla tekrar kuzey
Mezopotamya kiiltiiriiniin bir parcasi haline gelmis-
tir. Arastirilan bolgede caglar boyunca biiyiik koy,
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kiiciik kdy ve mezra/ciftlik olarak nitelenen kirsal
yerlesimler bulunmasi, bir kent olusumuna olanak
vermeyecek bicimde daglarla siirlanan kiiciik bir
ova olmasina baghdir. Kuzey Cezire’de yapilan yiizey
arastirmalaridan yola cikilarak yapilan teorik sap-
tamalara® gore, tarim ekonomi sisteminde iki bagim-
siz yerlesim birimi arasinda en az 4 km mesafe bulun-
masi gerekmekte, mesafenin daha yakin olmasi duru-
munda bu yerlesim alanlar1 ayn1 ekonominin birim-
leri olarak nitelenmektedir. Bu teorik prensiplere
gore, arastirilan alanda her donemde farkl bir yer-
lesim dokusu ve buna bagh olarak farkli ekonomik sis-
temlerin varligi akla gelmektedir.

Erken Tunc Cag yerlesimleri Dicle nehrinin dogu
yakasindaki bir biiyiik koy, bir kiiciik kdy ve bir mez-
radan olusmaktadir (Res. 5). Bu merkezlerin birbi-
rine olan mesafelerinin 0,5-1 km arasinda olmasi,
bunlarin biiyiik merkez olan Zeviya Kavla’ya bagli bir
kiiciik kdy (Havuz Mevkii) ile bir mezradan (Tatika)
olusan hiyerarsik bir yapiya sahip oldugu izlenimini
birakmaktadir. Yerlesimlerin nehrin bati yakasinda
bulunmayist, bu bolgenin bu donemde tercih edilmis
olmasina isaret edebilecegi gibi, bati yakasindaki
alanlarda Erken Tung¢ Cag1 buluntularinin yiizeye cik-
mamis olabilecegi de diistiiniilmelidir. Bu doneme
tarihlenen cizi bezeli ve boyali Ninive-V seramikle-
ri, portakal renkli sert pisirilmis parcalar, DROB
parcalari ile Cezire Gri seramigine ait parcalar (Res.
6), bu bolgede MO 3. bin boyunca yerlesildigine ve
yerlesimcilerin Yukar1 Habur ve Yukar1 Dicle bol-
gelerinde yaygin olarak belirlenen Kuzey Mezopo-
tamya kiiltiiriiniin bir parcast oldugunu gostermek-
tedir. Tatika’da bulunan tek Karaz seramik parcasi-
na dayanarak Dogu Anadolu kokenli gruplarin bu
bolgeyle iliskilerinin boyutu kesinlik kazanmamustir.

Kuzey Suriye ve giineydogu Anadolu’da bir devlet
yapisini yansitan hiyerarsik bir yerlesim semast MO
3. binin ilk yarisinda belirlenememis (Akkermans ve
Schwartz 2003: 223-236, 261-262), MO 2600-2200
arasinda rastlayan donemde kent ve kdylerden olu-
san hiyerarsik yerlesim semasi gelismistir. Yazilt
kaynaklarda MO 2300 civarinda Akad krali Naram-
sin’in Subartu seferlerinden soz edilir (Akkermans
ve Schwartz 2003: 278). Yukar1 Habur bolgesinin
dogu kesiminde yer alan Tell Brak’ta aciga cikarti-
lan Naramsin saray1 ile Tell Leilan II yerlesimi,
Dicle Nehrinin bu kesiminin kontrol altina alinmak
istendigini gosterir niteliktedir. Diyarbakir'm Sil-
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van il¢cesinde bulunan Pir Hiiseyin steli, Naram-
sin’in Yukar1 Dicle havzasinda egemenligi altina
aldigini gostermektedir (Roaf 1996: 97). Yukari
Habur boélgesinde, Mardin Esigi izerinden Ergani
bakir kaynaklarina giden yol {izerinde yer alan Tell
Mozan/Urkesh’de (Kelly-Buccellati 2004: 68) bulu-
nan Akad donemi tabletlerinde Hurrili kral adlari-
nin gecmesi, bolgenin bu donemde Hurri krallarin-
ca yonetildigini de gostermektedir (Akkermans ve
Schwartz 2003: 282-288). Bu gelisime karsin, Ilisu
Baraji insaat alaninda az sayida kirsal yerlesim bulun-
mast, bu alanin Akad doéneminde 6nemli bir yol
giizergahi olusturmadig izlenimini birakmaktadir.
MO 2200 sonrasinda Habur havzasindaki yerlesim
sayisl, olasilikla kuraklifa bagl olarak hizla azal-
mustir; Tell Leilan’da yerlesim sona ermis, Tell
Brak’in kentsel boyutlar kiictilmiistiir. Arastirma
alaninda az sayida seramik parcasi bulunmasi nede-
niyle bolgenin bu degisimden etkilenip etkilenmedigi
tahmin edilememektedir.

Orta Tunc Caginda RBWW tiiriine giren parcalarin
cesitliligi ve yogunlugu (Res. 8-9), bolgenin bu donem-
de Yukari Dicle ve Yukari Habur havzas kiiltiirleri-
nin bir parcasi oldugunu gostermektedir. Bu bolgede
kullanilan Monokrom Standart Seramik ve Habur
Boyalilar1 (Res. 14), arastirma alaninda Dicle nehri-
nin her iki yakasinda esit sayida merkezde belirlen-
mistir. Bat1 yakada yer alan iki biiyiik koy ve bir kiiciik
koy, aralarindaki mesafe, hiyerarsik bir yerlesim sis-
teminin varhigini diisiindiirmektedir. Buna gére dogu
yakanin biyitk koyli Zeviya Kavla ile kiiciik koyii
Havuz Mevkii arasindaki 500 m mesafe, bunlarin
bagimsiz birimler olmadigini gostermektedir. Bati
yakadaki biiytik kdyler Harabe Tepe ile Ilisu Hoytigi
arasinda 2,5 km tiizerinde, Harabe Tepe ile Zuraki Zeri
arasinda 6 km ye yakin mesafe bulunmasi, bu biiyiik
koylerin birbirinden bagimsiz tarimer ekonomilere
sahip olduklarmi diistindiirmektedir.

Yukari Dicle havzasindaki bagimsiz ekonomik mer-
kezler!0 arasindaki mesafeler 5-22 km arasinda
degismekte, bunlarin cevresinde birbirinden bagim-
siz tarim ekonomilerine sahip kiictik birimler bulun-
maktadir. Bilyiik merkezlerde aciga cikartilan anit-
sal yap1 kompleksleri, bu donemde kuzey Mezopo-
tamya’da civi yazil arsivlerle belgelenen tarim cift-
liklerine dayali ekonomik sistem (dimtu-sistemi) ile
karsilastirilmistir (Radner ve Schachner 2004: 113).
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Yukar1 Habur havzasinin dogu kesiminde yer alan
merkezler MO 2. binin ilk yiizyillarinda kdysel boyut-
larini korumuglardir. MO 18. yiizyildan itibaren
yeniden kurulan kentler arasinda Eski Assur kral
Samsi Adad’in kenti Subat-Enlil (Tell Leilan I)
(Akkermans ve Schwartz 2003: 296-297, 308-309),
arastirma alaninin bu donemde Asur kontroliinde
olabilecegini diisiindiirmektedir. Bu donemde kuzey
Suriye ve giineydogu Anadolu’da tiretilen Habur
Boyali kaplari, MO 16. yiizyil sonuna kadar kulla-
nilmistir. Asag Habur havzasinda saptanan niifus
diististi (Wilkinson 2003: 40, 47-49; Martin 1999:
83-84), tarima dayali yerlesim sisteminin ortadan
kalktigini gostermektedir. Bu diisiis MO 16. yiizyil
ortalarnda bir kurakliga (Riehl vd. 2008: 1011; Bail-
lie 1998:111) baglanmaktadir.

Gec Tunc Cagrnda Ilisu Baraji insaat alaninda neh-
rin dogu kiyisindaki biiyiik kdy Zeviya Kavla ve
kiiciik yerlesim birimi Tatika Mitanni ve Orta Asur
kaplarina ait parcalar1 bulunmustur. Bu iki alanin
birbirine olan mesafesinin 1 km altinda olmasi, bun-
larin bir kdy ve mezrasindan olusan bir grup olus-
turdugunu disiindiirmektedir. Yukar1 Habur hav-
zasinin dogu boliimiinde yer alan Tell Brak ve Tell
el-Hamidiya’daki Mitanni saraylari ile Tell Muham-
med Diyab’daki yerlesim (Akkermans ve Schwartz
2003: 329-348), arastirma alaninin bu donemde
Mitanni Kralligimin (MO 1500-1350) egemenlik ala-
nina girdigini gostermektedir.

Yukar1 Habur havzasinin dogu boliimiindeki Tell
Amouda, Tell Barri ve Tell el-Hamidiya kentleri,
Orta Asur Kralliginin (MO 1350-1050) yerlesim sis-
teminin yeniden diizenlenmesiyle iliskilendirilmek-
tedir (Akkermans ve Schwartz 2003: 350-351). Tidu
kentinin baskent oldugu Yukari Dicle bolgesindeki
Assur yayilimi I. Adad-Nirari (MO 1295-1264) ve 1.
Salmanasar (MO 1263-1234) doneminde baslar. Bu
donemde Yukar1 Dicle havzasinda kentsel yerle-
simler (Ziyarettepe, Gre Dimse, Uctepe) ve Giri-
cano’da aciga cikartilan tablet arsivine gore ciftlik-
ler (dunu) bulunmaktadir (Radner ve Schachner
2004: 150). Giricano’da ele gecen tabletler Assur bel-
kala’min (MO 1073-1056) limu’su lli-iddina déne-
mine aittir (MO 1069/1068) (Schachner 2003: 158;
Radner ve Schachner 2004: 151). Tiirbe Hoyiikiin
Gec Tunc Cag tabakasindan alinan radyokarbon
tarihleri (MO 1300-1030) (Saglamtimur ve Ozan
2008: 6) bu tarih ile uyumludur. Bu tarihlemelere
gore Orta Asur Kralliginin Yukar Dicle havzasina

hiikmettigi MO 13.-11. yiizyillarda Ilisu Baraji insa-
at sahasina rastlayan Dicle vadisinde belirlenen iki
koysel yerlesim alani, bu donemde bolgede 6nemli
bir tarimsal sistemin kurulmadigini gostermektedir.

Dogu Anadolu ve Yukari Dicle havzasinda Erken
Demir Cagy, el yapimi, kismen yatay oluklarla beze-
li seramik gruplariyla temsil edilir. Bu seramiklerin
benzerleri arastirilan alanda dokuz merkezde bulun-
mustur (Res. 17). Erken Demir Cag1 yerlesim doku-
su nehrin batisinda iki biiyiik ve iki kiiciik koy, dogu
yakasinda bir biiyiik, iki kiiciik koy ve iki kiiciik mez-
radan olusur. Harabe Tepe ve Zeviya Tivilki, dogu
yakada Zeviya Kavla ile Desta Mira 2 ve Tatika ara-
sindaki mesafe 500-1000 m arasinda degismekte,
dolayistyla, farkli boyutlardaki merkez gruplari bir-
birine bagli yerlesim alanlari olarak nitelenebilir.

Dogu Anadolu Erken Demir Caginin karakteristik
yivli canak ¢omlegi ve basit mimari tarzi, Yukari
Dicle havzasinda Orta Asur doneminden sonra
goriilmeye baslar (Schachner 2003: 158; Roaf ve
Schachner 2005: 116). Bu seramik hoyiiklerin iize-
rine kazilan cukurlarda ve basit konutlarda ele gec-
mistir!l, Bu 6zellikleri, Erken Demir Cag1 yerle-
simlerinin bazilarinin tarmmci topluluklarca kulla-
nilmis olmasina karsin, dogu Anadolu’da oldugu
gibi, cogunun coban topluluklara ait konaklama yer-
leri oldugunu diisiindiirmektedir. Bu baglamda Ilisu
Baraji insaat sahasinda belirlenen yerlesim grupla-
rinin kismen ¢oban topluluklarin konaklama yerle-
ri olabilecegi de diisiintilmektedir. Van Golii taba-
mindan alinan polen érneklerine gore MO 1260-
900 yillar1 arasinda hiikiim siiren kurak iklim, bu
donemde tarimci bir sistemin gelismesini engellemis
goriinmektedir (Wilkinson 1995: 151, not 37). Orta
Asur krallarinin kuzey seferlerini anlatan metinler-
den, burada kabile/asiretler halinde yasandig1 ve
hayvancilikla ugrasildig anlasilmaktadir!2. Erken
Demir Cagt icin Yukari Firat Havzasinda MO 1150-
950 tarihleri (Bartl 2001: 391, 396), Orta Firat hav-
zasinda MO 1100-900 (Miiller 1999a: 404) ve MO
1000-800 (Blaylock 1999: 267) tarihleri 6nerilmistir.
Yukari Dicle havzasinda Giricano verilerine gore bu
dénem MO 1050 den sonraki bir tarihte baslar ve
Yeni Asur donemi iclerine kadar siirer (Roaf ve
Schachner 2005: 120). Yeni Asur yerlesimlerinde ve
dogu Anadolu’da Urartu kalelerinde ele gecen el ve
cark yapimu yivli seramikler, bu gelenegin MO 7. yiiz-
yil ortalarina kadar siirdiigiinii kanitlamaktadir!3.
Buna gore bu seramik gelenegi bolgede Orta Asur
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doneminin son buldugu MO 11. yiizyildan MO 7.

ylizy1l baslarina kadar siiren zaman dilimine yerles-
tirilmesi olasidur.

Arastirma alaninda 14 yerlesim biriminde Yeni
Asur donemi seramigi ele gecmistir (Res. 22). Dicle
nehrinin bati yakasinda bir bityiik ve iki kiiciik koy
ile tic mezra, dogu yakasinda 2 biiyiik kdy ile 6
mezradan olusan yerlesim dokusu, bu déonemde
biiyiik koylere bagh kiiciik ciftliklerden olusan bir
hiyerarsik yerlesim sisteminin varligini ortaya koy-
maktadir. Harabe Tepe ile Tivilki Tarlasi, Sorkey
ve Celebitepe Tarlasi arasindaki mesafeler 2 km
altindadir. Nehrin dogu kiyisindaki Zeviya Kavla,
Havuz ve Tatika arasi da bir km altindadir. Buna
karsin bityiik koyler Harabe Tepe, Kilokki Tarlasi
ve Zeviya Kavla arasindaki mesafeler 4 km {ize-
rindedir. Buna gore bu dénemde birden fazla birim-
den olusan hiyerarsik gruplarin bulundugu ve bu
gruplarin digerlerinden bagimsiz tarim ekonomileri
oldugu varsayilabilecektir. Benzeri bir durum, Salat
Caymin dogusunda belirlenen, aralarinda yakla-
stk 4 km mesafeler bulunan kiictik yerlesim birim-
leri icin de dusiintlebilir.

Yeni Asur metinlerinde soz edilen sik yagmur ve iyi
tirtinler ile kuzey Suriye’de koy ve ciftlik boyutundaki
yerlesim birimlerindeki artis ve bu yerlesimlerin
diizenli araliklarla (2-4 km mesafelerde) dizilmis
olmasi, bu donemde bir tarimci yerlesim sisteminin
varhgini diisiindiirmektedir!4. Her ne kadar MO 2.
binde bolgede varligi bilinen tarim yonetim sistemi
(timar sistemi) bu donemde belgelenmemis olsa da,
memurlarin tarim {irtinlerinin vergilerini topladiklar
(Zablocka 1986; Parpola 2005: 30) ve boylece aske-
ri yapiy giiclendirmeye ve tarimsal iiretimi artir-
maya calistiklar1 bilinmektedir (van Driel 1970; Post-
gate 1974: 231-232, 237-240).
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Yeni Asur krallart MO 900 den itibaren Yukari
Habur havzasinin dogu boliimiinde Girnavaz, Tell el-
Hamidiya ve Tell Barri saraylar1 (Akkermans ve
Schwartz 2003: 381-385; Erkanal ve Erkanal 1989:
136) ve Yukari Dicle havzasinda Uctepe ve Ziyaret-
tepe gibi biiyiik kentler kurmaya baslamuslardir. II.
Assurnasirpal’'in MO 822 yilina tarihlenen Tushan ve
Kurh stelleri (Grayson 1991: 202, 261; Kéroglu 1998:
76-77) Yukar1 Dicle havzasinda, Cizre yakinlarinda-
ki Babil Koyii steli ile Cudi Dagi (KUR. Nippur)
kabartmalari (Erkanal ve Erkanal 1989: 130, 133-134)
da Dicle vadisinin Ilisu Baraji insaat sahasina rastla-
yan kesiminde Yeni Asur egemenligini kanitlar. Yeni
Assur yazitlarindan bilinen ve Mardin Esigi daglari-
n1 asarak Midyat iizerinden Diyarbakir’a ulastig
diistiniilen Kassiyari Dag Yolunun (Kessler 1980:
Karte; Koroglu 1998: 79, 89, res. 18) kullanilmasi
nedeniyle, Mardin Esiginin dogusundaki dar Dicle
vadisinin ana gecit olarak kullanilmadigi, bunun yeri-
ne bolgede tarime topluluklarin yasadigi bir yerlesim
sisteminin olusturuldugu anlasilmaktadir.

Kuzey Mezopotamya Yeni Asur imparatorlugunun
MO 612 de yikilmasindan sonra Yeni Babil, MO 550
yillarinda Pers Imparatorlugunun egemenligine gir-
mistir. Yiizey arastirmalari ile yaklasik MO 330 yil-
larina kadar siiren bu donemde maddi kiiltiiriin
fazla degismemesi nedeniyle, bu donemlere iliskin
arkeolojik bulgulara ulasilamamaktadir.

Kisith bir alanda yapilan yiizey arastirmalarindan
edinilen sonuglar, Dicle vadisinin olusturdugu bu
kiiciik cep ovasinin Canak Comleksiz Neolitik donem-
den itibaren tarime1 kdy yerlesimlerini besleyebilecek
tarim potansiyelinin bulundugunu gostermistir. Bol-
gede yapilmaya baslanan kurtarma kazilarinin bu
malzemenin stratigrafik bir temele oturtularak net
sonuclar alinabilecek veriler sunmasi beklenmektedir.

NOTLAR

1 Yiizeyden toplanan seramik parcalari ayrintili olarak ince-

lenmis ve tanimlar1 yapilmistir. Seramik katalogunda kullanilan
hamur, ylizey ve boya renklerinin taniminda Munsell Soil
Color Charts kullanilmustir.

Yiizey arastirmast sirasinda alinan GPS noktalar1 Netcad
ortaminda hazirlanan harita tizerine Nurol-Cengiz Sirketi
topograflan Hafiz Ozel ve Tahir Timur Goktug tarafindan yer-

lestirilmistir. Belirlenen alanlarin sinirlarm topografik hari-
taya uyumunun saglanmasi ile yiiz 6lciimleri ve birbirlerine
olan mesafelerinin Ol¢iilmesi Autocad programi ile Sanat
Tarihcisi Yunus Muluk tarafindan gerceklestirilmistir.

3 Uctepe (Ozfirat 2005: Lev. LXXXI:6, LX:1, LXI:5, LXXX:3-
4), Giricano (Schachner 2004: Sek. 17-18), Botan Vadisi ve
Cattepe (Velibeyoglu vd. 2002: Sek. 17: 11, 40: 1-2, 4), Kavu-



san Hoytik (Kozbe vd. 2004: Sek. 20: 5-6), Kenan Tepe (Par-
ker ve Swartz-Dodd 2003: fig. 7E, 8A-B, 9H-I; Parker vd
2004: Sek. 9: 10), Hirbemerdon Tepe (Laneri vd 2006: fig. 5:
6), Ziyaret Tepe (Matney 1999: 300), Salat tepe (Okse ve Gor-
miis 2006: 139-140).

Uctepe (Ozfirat 2005: 25, Lev. XXXIX: 5, 8), Kavusan Hoyiik
(Kozbe vd. 2004: Sek. 20: 1- 4), Giricano (Schachner 2003:
Abb. 34-35), Lidar Hoyiik (Kaschau 1999: Taf. 90, 155), Ebla
(Matthiae 1981: fig. 34), Tall Bi’a (Einwag 1998: Tip, 28, 40),
Tell Hadidi (Dornemann 1992: fig. 3: 6, 15: 19, 16: 7), Tell
Rijim (Kolinski 2000: PL. 15a), Kuzey Dogu Suriye Yiizey
Arastirmast (Meijer 1986: fig. 20- 22), Tell Rimah (Postgate
vd. 1997: PL. 45: 278), Hama (Fungmann 1958: fig. 109-110,
143), Hammam et-Turkman’da (Curvers 1988: P1. 124: 26, 126:
37-46) tespit edilmistir.

Yukar Dicle Havzasinda Ugtepe (Ozfirat 2005: Lev. XCIII:
2/2) ve Kenan Tepe (Parker ve Swartz-Dodd 2003: fig. 5/J, §/N,
0), Yukar1 Habur havzasinda Tell Bia (Einwag 1998: Tip. 50),
Chagar Bazar (Mallowan 1947: Pl. LXXXII: 5, 7), Kuzey
Cezire’de Tell Rijim (Kolinski 2000: PL 50: 5, 7) ve Tell
Rimah (Postgate vd. 1997: P1. 19 a-d).

Giricano (Schachner 2004: 507), Kavusan Hoytik (Kozbe vd
2004: 465), Siirt Tiirbe Hoyiik (Saglamtimur ve Ozan 2008: 6)
Uctepe 10. tabaka (Ozfirat 2005: 33-38) Ziyarettepe (Matney
vd. 2004: 389) Gre Dimse (Karg 2001: 644)

Baz1 6rnekler icin bkz. Erzurum’da Biiyiikardic (Senyurt
2006: Fig. 47:9,2; Res. 54: 6, 77: 4, 62: 1) ve Sos Hoyiik (Giine-
i 2002: Pl. 4: 4, 6: 6, 7: 2, 7: 4), Yukari Firat Havzasinda Imi-
kusag (Sevin 1995: Res. 16: 1), Norsuntepe (Hauptmann
1976: Abb. 54: 2), Korucutepe (Winn 1980: PL. 15i), Yukar:
Dicle Havzasinda Salat Tepe (Okse ve Gormiis 2006: 142, fig.
25-26; Onen 2006: Lev. 2a, 3b, 5d, 6b-c, 8a, 20a, 26d, 38b, S1e,
54c), Kenan Tepe (Parker vd. 2001: fig. 14R), Orta Firat
havzasinda Lidar Hoéyiik (Miller 1999a: Abb. 4: ABO1, 7:
AA04, 10: AA04; 11: BB06; Miiller 1999b: Abb. 5: 5), Tille
Hoyiik (Summers 1993: fig. 44: 2; 44: 1), Kilikya’da Porsuk
Hoyiik (Dupré 1983: Pl. 44: 5; 45: 9).

Oates 1959: 137; Mallowan 1966: 462, Abb. 378; Curtis vd.
1993: 30, Fig. 27: 4.

Kuzey Suriye’de yapilan yogun yiizey arastirmalarindan, yer-
lesim alanlarinda daha biiyiik parcalar halinde daha cok say1-
da seramik toplanmasina karsin, sadece tarla olarak kullani-
lan alanlarda daha kiiciik boyutlu ve daha az sayida parca top-
landigindan hareket edilerek bir yerlesim alanini cevreleyen
tarmm alani hesaplanmistir (Wilkinson 1993: 560-565; 1994:
493,497). Buna gore bir yerlesim birimini cevreleyen tarim ala-
ninin ortalama 2 km yaricapinda bir alam kapsadigi, bunu cev-
releyen en fazla 5 km yaricapindaki alanin ise otlak olarak kul-
lanilmis olabilecegi nerilmistir. Bu mesafenin bir saatte yiirii-
nebilecegi ve bundan daha uzak mesafelerdeki arazinin bu
bicimde kullanilamayacag dne siiriilmiistiir (Hodder ve Orton
1976: 233, Fig. 7.4; Wagstaff 1985: 52, Fig. 4.2). Buna gore,
bagimsiz iki tarimel yerlesim arasindaki mesafe, her ikisinin
tarla alanlart da hesaplanarak yaklasik 4 km olarak hesapla-
nabilir. Eszamanli olarak kullamilan iki yerlesim birimi arasinda
2 km den az bir mesafe olmasi ve bunlardan birisinin kiigiik
boyutlu olmasi durumunda, biiyiik yerlesime bagl kiiciik bir
birimin (mezra, ciftlik) bulundugu hiyerarsik bir yerlesim sis-
teminin varhg1 s6z konusu olabilecektir.
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Uctepe Level 11 (Ozfirat 2005: 19-30); Ziyarettepe (Matney
vd. 2002: Fig. 20; 2004: 414-415, Fig. 6-7); Hirbe Merdon Alt
Evre A (Laneri vd. 2006: 156-157, 160); Kenantepe Tabaka 1
(Parker vd. 2004: 590; Parker ve Swartz-Dodd 2005: 80; Par-
ker vd. 2006: 79); Giricano Yapi Cve A (Schachner 2002: 560;
Radner ve Schachner 2004: 113); Salat Tepe 2. tabaka (Okse
ve Gormiis 2006: 142; Okse ve Gormiis baskida). Orta Tung
Caginda kullamlmis anitsal bir yap1 bulunan Salat Tepe cev-
resinde, Salat Cay1 ile Batman Cag1 arasindaki bolgenin bati
yarisinda, Diyarbakir-Batman karayolu ve Dicle vadisi tara-
findan smirlanan yaklasik 3000 hektarlik alanda 2008 yilinda
yapilan yogun yiizey arastirmalari, Salat Tepe cevresinde,
Salat Cay1 boyunca ikiser kilometre ara ile dizilen kiictik
boyutlu dort yerlesim biriminin (giftlikler) varligini ortaya
cikartmustir.

Uctepe 7-9 (Koroglu 1998: 41, 37, fig. 16: 2, 13; 2003: 235), Gre
Dimse (Karg 1999: 248-258; 2001: fig. 9; Karg 2002: 705, 716,
fig. 3d), Giricano (Schachner 2002: 24-26, 550, Abb. 14; 2003:
158; 2004: 506), Ziyarettepe (Matney 1999: 303; Matney vd.
2002: 66-67, fig. 24; Matney vd. 2004: 387), Kenantepe (Par-
ker vd. 2004: 556; Parker ve Swartz-Dodd 2005: 81), Hakemi
Use (Tekin 2004: 425, 434), Hirbe Merdon Tepe (Laneri vd.
2006: 155, fig. 4) ve Salat Tepe (Okse ve Gormiis 2006: 142;
a.y. baskida).

L. Salmanasar'in (MO 1274-1245) sekiz Uruatri iilkesine
(Yakar 2000: 432; Cilingiroglu 2001: 373-376), 1. Tiglat-Pile-
ser’'in (MO 1115-1077) bes Muski kralina (Yakar 2000: 429;
Bartl 2001: 384), diger bir yazitta 60 Nairi kralina karsi yapi-
lan seferlere iliskin ganimet listelerinde cok sayida hayvan yer
almaktadir (Roaf ve Schachner 2005: 120).

Van Go6lii havzasi Urartu kale ve mezarliklari icin bkz: Korog-
lu ve Konyar 2005: 32-33; Koroglu ve Konyar 2008; Erdem
2009: 299-307. Bolgede baslatilan kurtarma kazilar1 kapsa-
minda 2009 yilinda kazilmaya baslanan Zeviya Tivilki’de ana-
kaya iizerine insa edilmis tek tabakali tas yapida Yeni Asur
seramikleri ile Erken Demir Cagr’'na ait yivli seramikler ayni
mekanlarda bir arada ele gecmistir.

Yukari Dicle havzasindaki Yeni Asur yerlesim semasi (Schach-
ner 2003: 160; Radner ve Schachner 2004: 118) bolgede tarm-
cryerlesim sistemlerinin varligini géstermektedir. Bunun bir
ornegini de Salat Cay1 ile Batman Cag1 arasindaki bolgenin
bat1 yarisinda, Diyarbakir-Batman karayolu ve Dicle Vadisi
tarafindan sinirlanan yaklasik 3000 hektarlik alanda 2008
yilinda yapilan yogun yiizey arastirmalar ortaya koymustur.
Bu arastirmalar sonucunda Salat Tepe’nin kuzeyinde 2, giine-
yinde 2, dogusunda 3 kiiciik yerlesim birimi ile Gre Dimse’nin
kuzeyinde bir kiiciik birim bulundugunu ortaya cikartmustir.
Salat Cay1 boyunca doérder kilometre ara ile dizilen kiiciik
boyutlu dort yerlesim biriminin bagimsiz ciftlikler, Gre Dim-
se’nin 1,5 km kuzeyindeki birimin de bu merkeze bagl bir cift-
lik olarak degerlendirilmesi olasidir. Kuzey Cezire’de yapilan
ylizey arastirmalarma gore bu bolgede de Yeni Asur yerle-
simlerinin Orta Asur dénemine gore iki bucuk kat artarak ara-
daki bosluklar1 doldurdugu ve Thissen poligon semalarina gore
kiiciik ciftliklerden olusan bir tarimci yerlesim sistemi olus-
turdugu belirlenmistir (Wilkinson 1995: 143, 145, 151, 157, not
38-39). Bu alan arastirmalarmdan elde edilen veriler Ilisu
baraji insaat sahasindaki tarimei ciftliklerden olusan dokuya
benzerlik gostermektedir.
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Res. 2. Harabe Tepe. Glineydogudan gérinim (Bkz. Res.1, No.1)
Fig. 2. Harabe Tepe from the Southeast (see: Fig 1, no. 1)
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14. Kogyurdu ;
Res. 1. llisu Barajl insaat sahasindaki arastirma alaninin konumu Res. 3. lisu Hoyugu. Glineybatidan gériinim (Bkz. Res. 1, No. 6)
Fig. 1. Location of the Survey Area within the Construction Area Fig. 3. lisu HEylgu from the Southwest (see: Fig 1, no. 6)

of the lisu Dam

Res. 4. Zuraki Zeri. Dogudan goriinim (Bkz. Res. 1, No. 9) Res. 5. Arastirma alaninda Erken Tun¢ Cagdi merkezleri
Fig. 4. Zuraki Zeri from the East (see: Fig 1, no. 9) Fig. 5. Early Bronze Age Sites in the Survey Area

Res. 6. Erken
Tung Gagi
seramigi:
Tatika ylizey
buluntular
Fig. 6. Early
Bronze Age
Pottery:
surface
findings
from Tatika
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Res. 7. Erken Tun¢ Cagi seramigi (Bkz. Katalog)
Fig. 7. Early Bronze Age pottery (See Catalogue)
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: Res. 9. Orta Tun¢ Cagi seramigi
Res. 8. Arastirma alaninda Orta Tung Cagi merkezleri Fig. 9. Middle Bronze Age pottery
Fig. 8. Middle Bronze Age sites in the survey area
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Res. 10 Orta Tung Gagi seramigi: kirmizi-kahverengi astarli grup
Fig. 10. Middle Bronze Age pottery: red brown wash ware
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Res. 11. Orta Tun¢ Gagi seramigi: Habur Boyalilari
Fig. 11. Middle Bronze Age pottery: Khabur Painted Ware
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Res. 12. Orta Tun¢ Cagi seramigi: monokrom seramik
Fig. 12. Middle Bronze Age pottery: monochrome ware
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Res. 13. Orta Tun¢ Cagi seramigi: monokrom seramik
Fig. 13. Middle Bronze Age pottery: Monochrome Ware

1:llisu Baraj Alant 41:Tell Mozan
2:Tarbe Hoyilk  42:Chagar Bazar
3:Cattepe 43:Tell Rimah
4:Gre Dimse 44 Asur
5:Salat Tepe 45:Ekallatum
6:Kenantepe 46:Ninive
T:Gricano 47:Tell Billa
8:Ugtepe 48:Tell Rijim
9:Kavugan Hiyik

10:Ziyarettepe

11:Norguniepe

12:Korucutepe

13:imamoglu

14:Arslantepe

15:Imikusugs

16:Halep

17:Tell Umm el-Marra

18:Lidar Hoyik

19:Kurban Hoylk

20:Koltepe

21:Tarsus

22:Tilmen

23:0ylum

24:Tell Agana

25:Ugarit

26:Ebla

27:Hama

28:Qatma

29:Kargamis

30:Tell Hadidi

31:Tell Mungaba

32:Tell Halawa

33:Tell Bia

34:Tell Hammam

35:Mari

36:Tell Brak

37:Tell Bari

38:Tell Leilan

39:Tell Hamidiye

4:Gimavaz

Res. 14. Orta Tun¢ Gagi seramiginin yayilim alani
Fig. 14. Distribution of the Middle Bronze Age wares
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Geg Tung Cafn

Res. 15. Arastirma alaninda Ge¢ Tung Cagi merkezleri
Fig. 15. Late Bronze Age sites in the survey area
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Res. 16. Ge¢ Tuncg Cagi seramigi
Fig. 16. Late Bronze Age pottery
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Erken Demir Cain

Res. 17. Arastirma alaninda Erken Demir Gagi merkezleri Res. 18. Erken Demir Gagi seramigi
Fig. 17. Early Iron Age sites in the survey area Fig. 18. Early Iron Age pottery

Res. 19. Erken Demir Gagi seramigi
Fig. 19. Early Iron Age pottery
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Res. 20 Erken Demir Cagdi seramigi
Fig. 20. Early Iron Age pottery

2: Biiyiikardig [
3: Porsuk :
4: Norsuntepe
5: imikusag
6: Korucutepe
7: Salat Tepe
8: Tille

9: Lidar Hoyiik
10: Kenan Tepe
11: Grecano

Res. 21. Erken Demir Gagi seramiginin yayiim alani
Fig. 21. Distribution of the Early Iron Age pottery
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Yeni Assur Dénemi

Res. 22. Arastirma Alaninda orta Demir Gagi merkezleri Res. 283. Orta Demir Cagi (Yeni Asur)
Fig. 22. Middle Iron Age sites in the survey area seramigi
Fig. 23. Middle Iron Age (New Assyrian)
pottery
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Res. 24. Orta Demir Gagi (Yeni Asur) seramigi
Fig. 24. Middle Iron Age (New Assyrian) pottery
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Res. 25. Orta Demir (Yeni Asur) Gagdi seramigi
Fig. 25. Middle Iron Age (New Assyrian) pottery
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3: Kenantepe

4: Tille

5: Tell Ahmar Bl 0 z0n

6: Grecano [ =015 m

7: Kavugan < mn

8: Ziyaret Tepe

9:Hakemiuse

10: Tell Seh Hamad pa B 100 200 km
11: Abu Dane :

12: Tell Seh Hassan] < £ .

Res. 26. Orta Demir Gagi (Yeni Asur) seramiginin yayilim alani
Fig. 26. Distribution of the Middle Iron Age (New Assyrian) pottery
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YORTAN MEZARLIGI HAKKINDA YENI GOZLEMLER
NEW OBSERVATIONS ABOUT YORTAN CEMETERY

Engin AKDENiZ

Keywords: Early Bronze Age, Western Anatolia, Yortan, cemetery, P.Gaudin.
Anahtar Sozciikler: ilk Tung Cagi, Bati Anadolu, Yortan, mezarlik, P.Gaudin

OZET

Yortan Ilk Tun¢ Cagt mezarhgindaki kazilar 1898 ya da 1900 yilinda, bu bélgedeki Osmanly Imparator-
luk demiryolu hattinin insasinda calisan Fransiz demiryolu miihendisi P.Gaudin tarafindan baslatilmis-
tr. Gaudin ile Chapot tarafindan iki mevsim siirdiiriilen kazilarda 100iin tizerinde mezar aciga ¢ikaril-
mustir. Ancak bu 6nemli mezarhigin yeriyle ilgili arazi calismast bugiine kadar yapdumamustir. 2007 yilinda
Adnan Menderes Universitesi Arkeoloji Boliimii, Batt Anadolu’da Manisa ilinde bu konuda yeni bir TUBI-
TAK projesine baslanustir. Proje kapsaminda 2008 yili yiizey arastirmalan sirasinda Yortan mezarliginin
yeri saptannustir. Yortan mezarliginin yerinin belirlenmesinde en énemli gosterge Gaudin’in haritasinda
gosterdigi, mezarligin kenarindan gecen eski-Kirkagac-Gelen(m)be karayolunun kalintilanimin bulunma-
st olmustur. Gaudin’in raporlarinda Tabak Tepe olarak adlandirdig1 Yortan, giiniimiizde Taban Tepe adiy-
la bilinmektedir. Taban Tepe ile Tabak Tepe arasindaki benzerlik de oldukca onemlidir. Gaudin ve Cha-
pot yerlesimi bulmak amactyla mezarligin yakmindaki Cavdar Tepe’de kaziar yapnuslarsa da herhangi bir
kanita ulasamanuslardir. Bu bolgede gerceklestirdigimiz yiizey arastirmalaninda arastirma ekibimiz Taban
Tepe’nin 200 m. kuzeyindeki Cavdar Tepe'yi (giiniimiizde Degirmen Tepe adiyla anilmaktadir) de tespit
etmistir. Hem Taban hem de Degirmen Tepe tipki Gaudin’in raporlaninda belirttigi gibi Bakircay’in (Kai-
kos) yakiminda yer almaktadwr. Gaudin’in kazi raporlannda tepenin bati kismunda bir degirmenin varligindan
soz edilmektedir. Gaudin’in bahsettigi bu degirmenin kalintilarina yiizey arastirmalarimiz swrasinda ula-
silmustir. Degirmen Tepe’den toplanan Ilk Tun¢ Cagi canak ¢cémleginin cogu tepenin gerisindeki tarlalar-
da bulunmustur. Taban Tepe ve Degirmen Tepe cevresi tarim yapimast nedeni ile tahrip olmaktadir. Ancak
bu iki tepenin de tist kistmlart kayalik oldugundan korunmaktadir. Bu kisimlar ge¢ donemde Frigler tara-
findan dinsel amaclarla kullamilnustir. Yortan mezarligi hakkindaki cevaplanmasi gereken en énemli sorun
bu mezarliga gomiit yapan insanlarin nerede yasamis olduklandir.

ABSTRACT

Excavations at the Early Bronze Age Cemetery of the Yortan excavations were began in 1898 or 1900 by
P. Gaudin, a French engineer of the Otoman Empire railway. Even though over 100 graves were cleared
during their two-season-long campaign, the site has not been researched since. In 2007 Adnan Menderes
University, Department of Archaeology started a new TUBITAK project in Manisa Province in Western Ana-
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tolia. During the 2008 survey the project team discovered the location of the forgotten Yortan cemetery. The
biggest clue in this quest was the realization that the Kirkagac ruins and the Gelen(m)be motorway were
indicated on Gaudin’s map of the Yortan cemetery. Today the site is called Taban Tepe. In his notes, Gau-
din refers to Yortan by a similar name: Tabak Tepe. A sounding at nearby Cavdar Tepe, presumably the
associated settlement with the abovementioned cemetery yielded no results. Surveys in following seasons
made it clear that Cavdar Tepe was in fact the mound located 200 m north of Taban Tepe, known today
as Degirmen Tepe. This means that both Taban and Degirmentepe are located near the Bakurcay (Kaikos)
stream as reported by Gaudin. Interestingly, Gaudin’s report states that there was a mill located west of the
hill. The ruins of this mill (in Turkish “Degirmen”) mentioned by Gaudin were found during our final sur-
vey season in the vicinity of Degirmen. Most of the Early Bronze Age pottery sherds collected from Degir-
men Tepe were found in the part that is under cultivation. The surroundings of both Taban and Degirmen
Tepe are damaged due to modern agricultural activities. But the tops of both mounds, used by the Phyrgi-
ans as a cemetery, remain intact because the deposits overlie rocky outcrops. The most important questi-

on that remains to be answered is where the occupation associated with the settlement may be.

GIRiS

Yortan mezarhigi, buluntulari hakkinda cok yayin
hazirlanan ancak arazi calismalari bununla karsilas-
tirlamayacak derecede ihmal edilen 6nemli bir bulun-
tu merkezidir. Bu mezarligin adinin ilk defa duyul-
masl, yani kesfedilmesi Fransiz demiryolu mithendi-
si Paul Gaudin’in bolgeye gelmesine dayanir. Bu
noktada Paul Gaudin’in kisa hayat hikayesinin anla-
tilmas yerinde olacaktir. Paul Gaudin, maddi duru-
mu iyi bir ailenin {i¢ cocugundan biri olarak 1 Nisan
1858’de Paris’te dogmustur. 1880°de mithendislik egi-
timini tamamlamasinin ardindan Fransa’da demir-
yollariyla iliskili degisik pek cok gorevde bulunmus-
tur (Kamil 1982: 1; Charloux 2001: 24).

Ik defa 1892 yilinda Osmanli Imparatorlugu top-
raklarina gelen Paul Gaudin, 1905 yilina kadar on ii¢
yil imparatorluk sinirlari icerisindeki degisik cograf-
yalarda calisir. ilk zamanlar, Paul Gaudin, o tarihlerde
yabancilarin Brousse-Mondania seklinde adlandir-
diklar1 Bursa’yt Mudanya’ya baglayan demiryolu hat-
tinda, daha sonra ise 1898’de “isletme sefi” sifatiyla
terfi ettigi, batihlarin Smyrna-Cassaba dedikleri izmir-
Turgutlu arasi ve bagh hatlarda gorevlendirilmistir.
Ayni yilin sonuna dogru bu sefer yabancilarin Soma
Panderma dedikleri Soma-Bandirma hattinin insaa-
tinda goreve baslar (Charloux 2001: 24). Gaudin’in bu
demiryolu insasi sirasinda Soma cevresindeki calis-
malari, Bati Anadolu’nun en meshur ilk Tun¢ Cagi
mezarligini bulmasiyla ayri bir boyuta ulasir.

Gaudin’in Yortan mezarligini bulmasinda en biiyiik
pay siiphesiz meslegidir. Ciinkii insaati devam eden

ve kendisinin de gorev aldigi bu demiryolu insaati
olmasaydi olasilikla Gaudin bolgeye gelmeyecekti.
Gaudin’in Yortan’daki calismalarin baslangiciyla
iliskili iki farkli tarih 6neri vardir. Yortan buluntu-
lart hakkinda kapsamli bir kitap hazirlayan T. Kamil
Gaudin’in Yortan’da 1900’de calismaya basladigini
ileri siirerken (Kamil 1982: 1) son yillarda konuyla
iliskili ciddi bir calisma yapan G. Charloux, Gaudin’e
verilen Osmanli fermanimn tarihinin Ekim 1898
oldugunu ve kazilara o yil baslanildigint belirtir
(Charloux 2001:24,26,dipnot IX).

Ik kazisinin ardindan daha genis kapsamli ikinci kazi
sezonu Académie des Inscriptions et Belles-Lettres’in
yardimiyla 1901 yili Ekim ayimnda diizenlenir. Bu kam-
panyaya o zamanlarda da 6nemli bir arastirma kuru-
mu olan Atina Fransiz Okulu da destek verir. Atina
Fransiz Okulu iiyesi V. Chapot calismalari izlemek
tizere bolgeye gonderilir. Aydin 11 Milli Egitim miidii-
rii Ismail Nail Bey Osmanli imparatorluk hiikiimeti-
ni temsil eden “hiikiimet temsilcisi” sifatiyla calis-
malara katilir (Kamil 1982: 1; Charloux 2001: 24).

Sanilanin aksine Yortan, Gaudin’in Anadolu toprak-
larindaki tek kazis1 degildir. Gaudin, Aydin’in Kara-
casu Ilcesi yakinlarindaki gorkemli Karia kenti Aph-
rodisias’da da 1904 ve 1905 yillarinda kazilar yapmus-
tir. Ancak 1905 yili Osmanli Imparatorlugu icin stra-
tejik oneme sahip olan Hicaz demiryolunun insasin-
da gorevlendirilir. Bu sirada hayatini da tehlikeye ata-
cak bazi olumsuzluklarla karsilasir. 18 Subat 1921°de
Versailles’de (Versay) oliir (Charloux 2001: 25).



YORTAN MEZARLIGI HAKKINDA

Gaudin’in kazisi1 doneminin bir 6zentisi seklinde
gelisse de mithendis olmasindan dolay: yaptigi
cizimler cagdaslar1 arasinda onu farkli bir konuma
getirir. Bu ¢izimler, Yortan mezarligindaki pek cok
mezar hakkinda az sayilamayacak derecede bilgi
sahibi olmamiz1 saglamistir. Ancak cizimlerdeki
baz1 sorunlarin kimi noktalarda anlasiimay giic-
lestirdigini de belirtmek gerekmektedir. Gaudin,
hemen her mezar1 armaganlari ve iskelet-kafatasi
kalitilartyla birlikte cizmeye gayret etmistir (Res.
5,6). Elimizdeki bilgiler Gaudin’in kazilarinda o
zamanki Kirkagac-Gelenbe yoluna paralel arazide
100’den fazla kiip (pithos) ve ¢comlek mezarin
bulundugudur. Bazi yaynlarda 110 rakami gecse de
bu say1 genellikle 107 kabul edilmektedir (Kamil
1982: 7). Ayrica bir adet tas sanduka mezardan (?)
soz edilmektedir (Kamil 1982: Fig.9). Yortan
mezarli§inda kiip mezarlar 1 ila 1,5 m. derinlikte
saptanmis olup mezarlarin cogunun agiz kesimi
giineydoguya bir kismi ise dogu ve kuzeydoguya
bakmaktadir (Kamil 1982: 8). Diger merkezlerde de
gozlenen bu durum kiiplerin yerlestirilisindeki
dogu-bat1 dogrultusundaki genel yon birlikteliginin
mevsimlere gore giinesin dogusu ve batist arasin-
daki aci farkliligindan kaynaklanmis olmalidir.
Kiipler hafif yan yatirilmistir. Biiyiik comleklerin
cocuk veya bebekler icin kullanildig: diistiniilmek-
tedir (Kamil 1982: 7). Kiiplerin agizlar1 biiytik yassi
taslarla kapatilmistir. Kiip mezarlar genellikle ikili
gomiit icerir. Bir 6rnekte ise alt1 ceset bir kiip icin-
de bulunmustur.

YORTAN MEZARLIGININ ONEMi

Yortan mezarligi nicin 6nemlidir? Bu mezarlik Bati
Anadolu’da kiyiya ¢cok uzak olmayan bir noktada,
Bakircay’in dogdugu topraklarda, iliman Ege iklimi
ile karasal iklimin kesistigi bir cografyada kazisi
yapilan en biiyiik Ilk Tun¢ Cagi mezarligidir. Hem
olii gdmme adetleri, hem de bu mezarlardan cika-
rilan buluntular dolayisiyla 6nem tagimaktadir. Olii
gomme sekilleri -Gaudin’in raporlarindan edindigi-
miz bilgilere- gore genel ozellikleriyle Bat1 Anado-
lu’daki pek cok merkezle benzerlik gostermesine
karsin mezar armaganlari olarak birakilan 6zellikle
canak comlekler basli basma “Yortan tiirii sera-
mik” degerlendirmesini yapma imkani saglamakta-
dir. Bu eserler, Bati Anadolu’nun i¢c kesimlerine
kadar uzanan yayilimi belgelenen cok 6nemli bulun-
tu topluluklaridir. 1936’de Alman Arkeoloji Ensti-
tiisii adma K. Bittel ile Cambridge Universitesi’nden
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J.Stewart’in Yortan’in kuzeyinde Balikesir ili sinir-
lar1 icerisindeki Babakdy’deki calismalart (Bittel
1941: 1 vd.) ve devaminda 1949 yilinda K.Kokten’in
arastirmalar1 (Kokten 1949: 811-814; Res. 2-8), E.
Akurgal tarafindan 1956 yilinda yiiriitiilmiis olan
Ovabayindir kazist (Akurgal 1958: 156-162),
D.G.Mitten ve G.Y{iigriim tarafindan Ahlath Tepe-
cik ve Eski Balikhane’de yapilan smnirh kazilar (Mit-
ten-Yugrim 1968: 126, 127, 129, 130; 1971: 192-
195; 1974: 22-29), R.Dinc¢’in Erdelli Hoyiik arastir-
malar1 (Dinc 1991: 27-28, 36), Yortan’m yakin cev-
resi de olsa yayilimin belgelenmesi acisindan dnem
tasimaktadir. (Kamil 1982: 1).

Daha 1930’lu yillarda Yortan’m bir tek buluntu mer-
kezinden ibaret olmadigi, sanilandan cok daha genis
bir alana yayilan bir “kiiltiir” oldugu anlasiimistir.
Boylece “Yortan Kiiltiirt” ifadesi kullanilmaya bas-
lanmustir. Bu kiiltiir, yukarida da belirttigimiz tizere
olii gomme adetleri acisindan tasidigi 6nemin Ote-
sinde asil onemini mezar armaganlariyla, 6zellikle de
seramigiyle gostermekteydi. Mezar armagani ola-
rak yogun canak ¢comlek disinda agirsaklar, madeni
eserler ve mermer idoller bulunmustur. Yortan’in Ilk
Tunc Cag1 sonuna tarihlenen eserlerinde acik renk
mallarin goriilmesine karsin ilk donemlere yani Ilk
Tunc Cagi I ve IT'ye ait eserlerde koyu renk yiizeyli
mat beyaz boya bezemeli ya da cizi bezemeli / beyaz
dolgu bezemeli mallar hakimdir. Form acisindan ise
ayakli ve kapakl pek cok Ornegin goriildiigii kase,
canak, comlek, testi gibi formlar yaygindir (Kamil
1982, 13-19). Madeni eserlerde kalay iceren bir miz-
rak ucu disinda butiin eserler arsenik katkili bakirdan
yapilmustir (Kamil 1982, 19-20). Mermer idoller,
Beycesultan tipi keman bicimli Troia tipi yassi-oval
formlu ve Kilia tipi penguen formlu olmak iizere ¢
gruptan olusmaktadir (Kamil 1982, 21-22).

T.Ozgii¢’tin Ankara Universitesi, Dil ve Tarih Cog-
rafya Fakiiltesi Arkeoloji Enstitiisi’'ndeki, R.W.
Hutchinson’un Louvre Miizesi’ndeki, W.Orth-
mann’in ise Berlin Charlottenburg Miizesi’'ndeki,
Hockmann’in Essen’deki Altenessener Miize-
si’'ndeki, G.Wolfgang’in Wiizburg’daki Martin von
Wagner Miizesi'ndeki, C.Anlagan’in Istanbul Sad-
berk Hanim Miizesi’ndeki, H.Hiiryilmaz’in Usak
Arkeoloji Miizesi’'ndeki, T.Sipahi'nin Ankara Ana-
dolu Medeniyetleri Miizesi’'ndeki diger eserlerle
birlikte Yortan buluntularini ele alan incelemeleri-
nin disinda (Ozgiic 1944, 61 vd.; Hutchinson 1935,
211 vd.; Orthmann 1966, 2 vd.; Hockmann 1984, 97
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vd.; Wolfgang 1990, 479 vd.; Anlagan 1990, 65 vd.;
Hiiryilmaz 1998, 499 vd.; Sipahi 2000, 93 vd. ) Yor-
tan buluntularini belli bir kronolojiye yerlestirmeye
calisan T.Kamil, Avrupa’da pek cok miizeye dagilan
Yortan mezarligina ait mezar armaganlarimi incele-
mis, bunlar1 gruplara ayirmis ve tarihleme Onerileri
getirmistir. Kamil’in calismasi cok farkl miizelerde
korunmakta olan Yortan buluntularinin ilk defa
birlikte ele alinmasi acisindan 6nemlidir. Ancak
Kamil, mezarligin kesin olarak bulundugu yere dair
arazi calismasi yapmamistir. Kamil, Yortan mezar
buluntularimi A, B ve C olmak tizere tic grupta ince-
lemis ve genel olarak ITC I-III arasina yerlestirmis-
tir (Kamil 1982: 14 vd.). Buna gore en yogun grubu
olusturan A grubu seramikleri Ilk Tun¢ Cagi I'in ge¢
evreleri Ik Tun¢ Cagr II, B grubu seramikleri Ilk
Tung Cagi ['nin gec evreleri ve i1k Tung Cagi [T,
C grubu ise Ik Tunc Cagi [11a’ya tarihlendirilmistir
(Kamil 1982: 7, 16, 18, 19, 49, 52, 54, 67 Tablo 2). Bu
tarihlemeler disinda farkli 6neriler de yapilmustir
(Bittel 1941: 20-22; French 1968: 72; 1969: 56, 57,
Hiiryilmaz 1997: 502, 504, 505, 506, 508-513; Lloyd-
Mellaart 1962: 132, 181, 183, 243, 251; Mellaart
1955: 81-83; 1958: 15; 1966: 128-132; 1971: 120-126,
131, 133; Mellink 1992: 216; Orthmann 1966: 26;
Ozgii¢ 1944: 69, 70; Podzuweit 1979: 70-74; Sipahi
2000: 102; Yakar 1979: 60).

YORTAN MEZARLIGI’NIN YERi

Cesitli yaymlarda Yortan mezarhiginin yeriyle iliski-
li olarak genel bilgiler verilmektedir. Bu bilgilere
gore Yortan mezarligi, Manisa'nin Kirkagac Ilcesi-
ne bagh Gelen(m)be Belediyesi’nin Bostanci Kdyii
yakinlarindadir!l. Bostanci Kdyii'ne farkli yonlerde
ve farkli uzakliklarda degisik mevkiiler Onerilmistir
(Kamil 1982: 1; Ozgii¢c 1944: 55; Din¢ 1995: 92; Ding
1997: 255, dipnot 2; Hockmann 1984: 97; Sipahi
2000: 94; Umar 2006: 122, 123)2. Bostanci Koyii'nitin
eski adinin Yortan olmast da mezarhigin daha cok bu
kdyiin yakin cevresinde diisiiniilmesine yol acmustir.
Ancak bu bilgiler arazi incelemesine degil, Gau-
din’in kazi raporlarina dayanmaktadir.

Ekibimizin “Prehistorik-Protohistorik Caglarda
Manisa ve Cevresi” Baglikli TUBITAK Arastirma
Projesi kapsaminda, T.C. Kiiltiir ve Turizm Bakan-
ligr'ndan aldig1 izinle Manisa ili ve ilcelerinde yiirtit-
mekte oldugu yiizey arastirmalari sirasinda incelenen
konulardan birisi de bu mezarligin yerinin tam sap-
tanmasi olmustur (Res. 1, 2).

Engin AKDENIZ

Bu amacla 6zellikle Gaudin zamaninda cizilmis hari-
ta ve planlar giinlimiiz arazisine uyarlanmaya cali-
stlmistir. On calismalarin ardindan, giiniimiizde SIT
alan1 kapsaminda korunmakta olan Taban Tepe’ye
gidilmistir (Res. 1, 2, 5, 7, 9)3. Taban Tepe, Akhi-
sar’m 24 km. kuzeyinde, Kirkaga¢’m 14 km. dogu-
kuzeydogusunda, Karakurt Beldesi’nin 3 km. kuzey-
dogusunda, hemen her yayinda Yortan mezarhiginin
yer aldig1 one siiriilen Bostanci kdytintin (Eski adi
Yortan) ise 2,5 km. kuzeybatisinda yer almaktadir®.
Yaklasik 350x120 m. boyutlarinda ve deniz seviye-
sinden 214, ovadan ise 10 m. yiiksekliktedir.

Gaudin’in cizimlerini incelerken gozden kacirilmamast
gereken husus giinimiizde kullanilan 1zmir-Istanbul
karayolunun o donemde ayni giizergahtan gecmedi-
gi gercegidir. Zaten Gaudin’in ¢iziminde belirttigi,
s6z konusu donemlerde cok islek olan Kirkagac-
Gelenbe karayolu yeni yolun acilmasiyla birlikte giinii-
miizde neredeyse kaybolmustur (Res. 12). Gaudin’in
kazi raporlarinda bu karayolunun hemen bitisiginde-
ki Tabak Tepe’nin eteklerinin ve 6zellikle dogusunun
Yortan mezarligi oldugu belirtilmektedir. Ancak ara-
zide giiniimiizde bu adla anilan bir tepe yoktur. Bol-
genin topografya haritalari dikkatlice incelendiginde
Taban Tepe adiyla anilan tepenin varlig goriiliir. Bu
tepede ve tepenin dogu kisminda incelemelerimiz
sirasinda tespit ettigimiz kiip parcalar1 mezarhk ala-
ninin yogunlastigini géstermektedir (Res. 10).

Giintimiizde Taban Tepe adiyla anilan tepenin Gau-
din’in kazi1 yaptig1 donemde Tabak Tepe adiyla anil-
masl1 ya da Gaudin’in yanlislikla Taban Tepe’yi
Tabak Tepe seklinde aktarmasi miimkiindiir ve bu
durum cok ciddi bir farklilik degildir. Yukarida da
belirtildigi gibi, Gaudin’in planlarinda gosterdigi
eski Kirkagac-Gelenbe yolu da calismalarimiz sira-
sinda kesin olarak tespit edilmistir. Dolayisiyla gerek
haritanin araziye uyarlanmasi, gerek eski Kirkagac-
Gelenbe yolunun saptanmasi, gerekse yiizey bulun-
tulari, giiniimiizde Tabak Tepe adiyla anilan tepenin
Gaudin’in dogu eteginde kazilar yaptig1 ve “Yortan
mezarlig1” seklinde adlandirdigr buluntu merkezi
oldugunu ispatlamaktadir. Yore halkiyla yaptigimiz
goriismeler sonucunda bu ovalik arazinin 6nemli
bir kismimin Gaudin’in kazi yaptig1 donemlerde de
Bostanci (Yortan) Kdyii'ne ait oldugu anlasilmistir.
Taban Tepenin etek ve cevresinde yogun tarimsal
faaliyet gozlemlenmekle birlikte, tepenin tist kisim-
larimin tarima miisait olmayan kayalik bir alan olma-
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s1 sebebiyle korunmus oldugu saptanmustir. tepenin
ist kismindaki kayalik alanlarda, tipki cevresindeki
diger arazilerde oldugu gibi Frig doneminde tapmim
ve mezar amacl kullanildig anlasilan bazi kalintilar
vardir. Tepenin hemen batisindan Bakircay gec-
mektedir?.

CAVDAR TEPE SORUNU

Gaudin, Yortan mezarliginda yaptigi kazinin ardin-
dan bu mezarlign ait oldugu yerlesimi bulmak ama-
ctyla o donemde Cavdar Tepe (Tchavdar Tepe) adiy-
la gecen tepede de kazilar kapmistir. Burada dort
acmada kazi gerceklestirmistir (Kamil 1982: 5). Eki-
bimiz tarafindan tipki Yortan Mezarlig’'nin yerinin
saptanmasinda oldugu gibi Cavdar Tepe’nin de yeri-
nin saptanmasinda benzer yontemler uygulanmustir.
Oncelikle harita incelemelerinde, uydu goriintiile-
rinde ve yore halkiyla yapilan goriismelerde giinii-
miizde arazide bu adla anilan bir tepenin olmadig1
anlasilmistir. Boylece, Gaudin’in planlarinda Tabak
Tepe’nin hemen kuzey-kuzeybatisinda gosterdigi,
glineybatisinda bir degirmen (Res. 5’deki Fransizca
moulin) bulunan, kuzeybatisindan ise Bakircay’in
(Kaikos) bir kolunun gectigi, yine eski Kirkagac-
Gelenbe yolu kiyisindaki bu tepenin giiniimiizde
baska bir adla anilabilirligi olasilig1 giindeme gelmis-
tir. Ancak yukarida da vurguladigimiz tizere, Gau-
din’in Cavdar Tepe dedigi tepenin glineybatisinda bir
degirmenin varligini belirtmesi arastirmalarimizda
biiyiik fayda saglamustir. Gercekten Taban Tepe’nin
yaklasik 200 m. kuzeyinde giliniimiizde Degirmen
Tepe adiyla anilan tepenin glineybatisinda artik kul-
lanilmayan bir degirmenin kalintilar1 bulunmakta,
kuzeybatisindan ise Bakircay (Kaikos) akmaktadir.

Gaudin’in raporlarinda Cavdar Tepe adiyla gecen
bugiinkii adiyla Degirmen Tepe, Akhisar'in 24,4
km. kuzeyinde, Karakurt’'un 3,4 km. kuzeydogu-
sunda, Kirkaga¢'m 14,4 km. dogu-kuzeydogusunda
Bostanci koyiiniin (eski ad1 Yortan) 2,7 km kuzey-
batisinda, yer almaktadir (Res. 1, 2, 5, 7, 12-15)°.
Yaklasik 280x140 m. boyutlarinda ve ovadan 12 m.
yiikseklikte bir tepedir. Tepede yaptigimiz incele-
melerde Gaudin zamanindan kalma acmalarin yer-
leri de tespit edilmistir (Res. 14). Degirmen
Tepe’den toplanan malzemenin biiyiik kismi tepe-
nin bati eteklerinde bulunan tarlada ele gecmistir.

Taban Tepe ve Degirmen Tepe’nin bulundugu arazi
sonraki donemlerde Frig kiiltiirii tarafindan da kul-
lanilmistir (Res. 28). Ancak arastirmacilar daha cok
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kaya anitlari tizerinde durmuslardir. Yorede Gau-
din’in Yortan mezarliginin yerlesimi olarak diisiin-
diigii Degirmen Tepe’de (Cavdar Tepe) Gaudin’in
kazilarinda hi¢ bir yap1 kalintisinin bulunmamis
olmasi dikkat cekici bir husustur. Ancak bununla bir-
likte asagida siraladigimiz birkac olasiligl goz ardi
etmemek gelmektedir;

DEGERLENDIRME

Bat1 Anadolu’da kazisi yapilmis en biiyiik ilk Tunc
Cag1 mezarhig olan Yortan’in yerinin tam olarak
saptanmasi bolgede gerceklestirdigimiz yiizey aras-
tirmalar1 sayesinde mimkiin olmustur. Boylece
1930’lu yillardan itibaren bir “kiiltiir” olarak taninan
Yortan'm kesin yer tanimi yapilms, bu bosluk dol-
durulmustur. Ancak Yortan mezarliginin yerinin tes-
piti var olan sorularimn tiimiinii ¢cozmedigi gibi baz1 yeni
sorular1 da akla getirmektedir. Bat1 Anadolu arkeo-
lojisinde normal sartlarda yerlesim dist (extramural)
mezarliklar hoyiiklerin hemen yakininda yer alirken
Yortan’da durum biraz farklidir. Elimizdeki bilgile-
re gore Yortan mezarliginin hemen yakininda hdyiik
tarzinda bir yerlesim saptanamamustir. Zaten bu soru-
yu Gaudin’in de ¢6zmeye gayret etmis, bu amacla
Cavdar Tepe’de (Degirmen Tepe) kaz1 yaptiysa da
cevaplamasi miimkiin olmamustir.

Yortan mezarligim1 kullanan toplumlarin yasa-
diklar1 olas1 hoytik tarzi yerlesimleri bulmak mak-
sadiyla gerceklestirdigimiz yiizey arastirmalari
Karakurt Ovast ile Gelenbe Ovasr’nin tamaminda
devam etmistir. Eski gol yataklariin gozlendigi
arazide Karakurt ve Bostanci Koyii cevresinde
toplam 3 adet hoyiik yerlesimi tespit edilmistir.
Akkustepe 17 (Res. 1, 3, 18-21), Akkustepe II8
(Res. 1, 3, 22-24) ve Azizkuyusu? (Res.1, 4, 25-27)
adlariyla anilan hoyiik yerlesimlerinin Yortan
mezarligina en yakini kus ucumu yaklasik 2 km.
mesafededir. Bu ti¢ hdyiik yerlesiminde de Yortan
ile cagdas genellikle koyu renk yiizeyli canak ¢com-
lek parcalar1 ve tas eserler ele gecmistir. Buna
karsin Yortan mezarliginda siklikla karsimiza
cikan beyaz boya ya da cizi bezemeli-macun dol-
durmali mallar cok nadirdir. Ancak Yortan’in bir
mezarlik, dolayisiyla buluntularinin da “mezar
armagani” oldugunu unutmamak gerekmektedir.
Cevredeki hoyiiklerden 6zellikle Akkustepe I, Yor-
tan kiiltiirilyle benzer daha yogun buluntulara sahip-
tir. Buna gore ilk olasilik, Karakurt Ovasi’'nda (Res.
8) yerlesik diizende yasayan, Ilk Tunc Cagi insanla-
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rinin belki de Yortan’1 ortak bir mezarlik seklinde
kullandiklaridir. Ciinkii bu mezarlarin hicbirisi Yor-
tan’daki yogun gomiitii (ki Gaudin mezarligin her
tarafini kazmamistir) tek basina aciklayabilecek
boyutta yerlesimler degildir. Ornegin yogun aliivyal
dolguyu dikkate almazsak Akkustepe I, 3 m. yiik-
sekliginde, yaklasik 70 x 70 m. boyutlarinda, Akkus-
tepe Il yaklasik 2 m. ytiksekliginde, 95x40 m. boyut-
larinda, Azizkuyusu ise 11 m. yiiksekliginde ve 85x70
m. boyutlarindadir.

Yortan mezarliginin ortak bir mezarlik seklinde
kullanildigina iligkin diisiiniilebilecek bir baska ola-
silik gocebe topluluklardir. Acaba ozellikle kuzey
giiney rotasinda cok 6nemli bir noktada yer alan bu
arazi (ki antik caglarda da Lydia ile Mysia arasin-
da sinir olusturmaktadir), ayn1 zamanda 1lk Tunc
Cagrnda konar gocerlerin goc yolu tizerinde miydi?
Anadolu’da yol giizergahlarinda uzun siireli devam-
lilik bilinmektedir. Modern Balikesir yolu acilma-
dan 6nce mezarhigin hemen bitisigindeki Kirkagac-
Gelen(m)be yolunun kullanildig1 daha 6nce belir-
tilmistir. Bu insanlar 6len bireylerini bir siire yan-
larinda tasidiktan sonra burada, kendileri icin bil-
medigimiz 6nemdeki bu merkezi mezarlia mi
gOmiiyorlardi?

Bekledigimiz sekilde bir hdyiik yerlesimi bulamadi-
gimiz icin, Yortan mezarligini kullananlarin bu ova-
lik arazide kisa siireli ya da diiz yerlesimlerde yasa-
mus insanlar olabilecegi diistiniilebilir mi? Cevrede
varligi bilinen gollerin kiyisinda ve Bakircay’da tath
su balikciligini da iceren ya da tamamen ona daya-
nan ya da gol cevresindeki bataklik alanlarin camu-
rundan faydalanilan bir yasam modeli miimkiin
midir? Bu sorular1 cevaplamak oldukca zordur.
Ciinkii yorede inceleme yaparken aliivyal dolgunun
ve yamag erozyonunun yogunlugu dikkat cekmek-
tedir. Nitekim proje asamasindaki Karakurt Baraji-
nin canak seklindeki bu cokiintii ovasina yapilmast
planlanmaktadir. Dolayisiyla, miithendislik bilimle-
ri yardimi olmadan sadece ciplak gozle bu konular
hakkinda yorum yapmak dogru degildir.

Karakurt Ovasi ile Gelenbe cevresindeki en etkile-
yici arkeolojik kalintilar, neredeyse Balikesir-izmir
karayolu kenarina siralanmis durumdaki Frig eser-
leridir. Bolge ayn1 zamanda Frig kiiltiirtiniin giiney-
bat1 smirlarmi olusturmaktadir. Burada tizerinde
durulmasi gereken bir konu Frig uygarliginin dinsel
amaclarla kullandig1 kayalik arazilerin ilk kullani-

Engin AKDENIZ

minin daha erken tarihlerde baslamis olabilecegi
ihtimalidir. Ayrica bu etkileyici kayalik arazilerin,
cevrelerindeki kiiciik gollerle birlikte Ilk Tung Cagt
insanlari tizerindeki dinsel etkisi bilinmemektedir.
Unutmamak gerekir ki Yortan mezarliginin sap-
tandig1 alan benzer Ozellikteki kayalik bir tepenin
hemen etegindedir. Yani Yortan mezarligini kulla-
nanlar genis Karakurt Ovasi ve Gelenbe cevresin-
de bir baska noktaya degil, bilincli olarak bu kaya-
ik arazinin etegindeki alana gdomiit yapmislardir.
Gaudin’in Yortan’in yerlesimini bulmak amaciyla
kazdig1 Degirmen Tepe (Cavdar Tepe) jeolojik olu-
sumlu bir tepe, yani dogal bir tepedir. Buna karsin
yiizeyinde sinirli, eteklerinde ve cevresindeki tarla-
larda ise yogun miktarda Ilk Tun¢ Cagi canak ¢com-
lek parcalari vardir. Dolayisiyla, 6zellikle Degir-
men Tepe yiizeyi ve cevresindeki canak comlek
buluntular dikkatle ele alindiginda mezarliga 200 m.
mesafedeki bu alanin hoyiik seklinde degil fakat
tepe Usti yerlesim oldugu Onerilebilir. Gaudin’in
Degirmen Tepe’de gerceklestirdigi kazilar o donem
kosullarinda ve sinirh alanlarda yiiriitiilmiistiir. Bu
calismalar yeterli degildir. Tepenin kazilmayan
kesimlerinde beklenmedik bir sonucla da karsilasi-
labilinir. Bu durumun bilimsel aciklamasi i¢in yOre-
de sistemli kazilara ihtiyac vardir. Degirmen
Tepe’nin yani sira Karakurt Ovasr’'ndaki ve Gelen-
be yoresindeki benzeri diger kayalik arazilerin, tepe-
lerin yerlesim yeri olarak seciminde bolge icin iize-
rinde pek durulmayan ahsap mimarinin roliiniin
de goz ardi edilmemesi gerekmektedir. Ancak bu
calismalar sonucunda kesin yerini tespit ettigimiz bu
mezarliga gdmiit yapan halklarin nerelerde yasa-
diklar1 acikliga kavusacaktir. Benzer sorun yorede-
ki etkileyici Frig anitlarinin sahipleri icin de gecer-
lidir. Onlarmn yasadiklar alanlar da tipki Yortan
Mezarhigimi kullanan halklar gibi cevaplanmasi gere-
ken bir sorudur.

KATKI BELIRTME

Bu calisma, TUBITAK Sosyal ve Beseri Bilimler
Arastirma Grubu Baskanlig tarafindan destekle-
nen 107K030 No.lu “Prehistorik-Protohistorik Cag-
larda Manisa ve Cevresi” baslikli Arastirma Proje-
si kapsaminda, Anitlar ve Miizeler Genel Midiirliigi
tarafindan verilen izinle yiiriitiilen calisma sonucla-
rina dayanmaktadir. Boylesine 6nemli bir imkani biz-
lere kazandiran TUBITAK yetkililerine, yiizey aras-
tirmast iznini veren Kiltar Varliklar1 ve Miizeler
Genel Midirligi'ne, Akhisar Belediyesi’ne,
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DOSIMM’e, Guillaume Charloux’a tesekkiirleri-
mizi sunarim.

BULUNTU KATALOGU

TABAN TEPE

1) Ice egik duruslu yuvarlatilmis canak agiz kenari
parcast. Gri hamurlu, hamuru kum, mika, tascik
katkili, hamur renginde astarly, iyi derecede pisi-
rilmis, el yapimi (Res.10-1; Res.11-1).

2) Govde parcasi. Gri hamurlu, hamuru bol miktarda
kum, mika, kuvars ve tascik katkili, kirmizimsi
kahverengi renkte astarli, orta derecede pisiril-
mis, el yapimi (Res.10-2).

3) Govde parcasi. Gri hamurlu, hamuru bol miktarda
kum, mika, kuvars ve tascik katkili, kirmizimsi-
visne renkte astarli ve perdahli, orta derecede
pisirilmis, el yapimi (Res. 10-3).

4) Govde parcast. Gri hamurlu, hamuru bol miktarda
kum, mika, kuvars ve tascik katkili, portakal
renkte astarli ve perdahli, orta derecede pisiril-
mis, cark yapimudir (Res.10-4).

5) Govde parcasi. Gri hamurlu, hamuru kum, mika,
kuvars katkili, hamur renginde astarli, orta dere-
cede pisirilmis, el yapimi (Res.10-5).

6) Boyun parcasi. Sart hamurlu, hamuru kum, mika
katkali, kirmizi astarli ve perdahly, cok iyi derecede
pisirilmis, el yapimi (Res.10-6; Res.11-2).

7) Govde parcast. Koyu gri renkte hamurlu, hamu-
ru kum, mika, kuvars katkili, hamur renginde
astarli ve perdahly, iyi derecede pisirilmis, el yapi-
mi1 (Res.10-7).

8) Kiip (pithos) parcasi. Kirmizi renkte hamurlu,
hamuru bol miktarda kum, mika kuvars ve tascik
katkili, kazima bezemeli, el yapimi (Res.10-8).

9) Kiip (pithos) parcasi. Grimsi-kahverengi renkte
hamurlu, hamuru bol miktarda kum, mika kuvars
ve tascik katkili, el yapimi (Res.10-9).

10) Kiip (pithos) parcasi. Grimsi-kahverengi renk-
te hamurlu, hamuru bol miktarda kum, mika
kuvars ve tascik katkal, el yapimi (Res.10-10).

11) Kiip (pithos) parcasi. Kirmizimsi-kahverengi
renkte hamurlu, hamuru bol miktarda kum, mika
kuvars ve tascik katkili, el yapimi (Res.10-11).

12) Kiip (pithos) parcasi. Kirmizi renkte hamurlu,
hamuru bol miktarda kum, mika kuvars ve tascik
katkal, el yapimi (Res.10-12).

13) Kiip (pithos) parcasi. Kirmizi renkte hamurlu,
hamuru bol miktarda kum, mika kuvars ve tascik
katkili, el yapimu, yiizeyi yogun bir sekilde patina
kapli (Res.10-13).
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14) Kiip (pithos) parcasi. Kirmizi renkte hamurlu,
hamuru bol miktarda kum, mika kuvars ve tascik
katkili, el yapimy, yiizeyde yer yer patina tabaka-
stizleri goriilmekte (Res.10-14).

DEGIRMEN TEPE

1) Omurgali canak agiz kenar1 parcasi. Gri hamur-
lu, hamuru kum, mika, kuvars katkili, siyah renk-
te astarli ve perdahlidir. Orta-iyi derecede pisi-
rilmis, el yapimi (Res.16-1; Res.17-1).

2) Omurgali canak omuz parcasi. Hamuru kum,
mika, kuvars katkili, siyahimsi-kahverengi renk-
te astarli ve perdahly, dis ylizeyinde boya bezeme
yer almakta. Orta derecede pisirilmis, el yapimi
(Res.16-2; Res.17-2).

3) Omurgali canak agiz kenar1 parcasi. Kirmizi
hamurlu, hamuru kum, mika, kuvars katkili,
hamur renginde astarli, orta derecede pisirilmis,
el yapimi (Res.16-3; Res.17-3).

4) Hafif ice egik duruslu canak agiz kenari parcasi.
Devetiiyii renkte hamurlu, hamuru kum, mika,
kuvars katkili, hamur renginde astarli ve per-
dahly, iyi derecede pisirilmis, el yapimi (Res.16-
4; Res.17-4).

5) Kulp. Kahverengimsi-gri renkte hamurlu, hamu-
ru kum, mika, kuvars katkili, kirmizimsi-kahve-
rengi renkte astarli ve perdahli, orta-iyi derece-
de pisirilmis (Res.16-5; Res.17-5).

6) Kulp. Kahverengi renkte hamurlu, hamuru kum,
mika, kuvars katkili, hamur renginde astarli, orta
derecede pisirilmis (Res.16-6; Res.17-6).

7) Kulplu govde parcasi. Gri hamurlu, kum, mika,
kuvars katkili, hamur renginde astarli, orta dere-
cede pisirilmis (Res.16-7; Res.17-7).

8) Govde parcasi. Grimsi-siyah renkte hamurlu,
hamuru kum, mika, kuvars katkili, hamur ren-
ginde astarly, iyi derecede pisirilmis, el yapimi
(Res.16-8).

9) Govde parcasi. Grimsi-siyah renkte hamurlu,
hamuru kum, mika, kuvars katkili, siyah astarl,
orta-iyi derecede pisirilmis, el yapimi (Res.16-9).

10) Dip. Kirmiz1 renkte hamurlu, hamuru kum,
mika, kuvars ve tascik katkili, orta derecede pisi-
rilmis, el yapimi, yiizeyi patina tabakasi kapl
(Res.16-10; Res.17-8).

11) Dip. Grimsi-siyah renkte hamurlu, hamuru kum,
mika, kuvars ve tascik katkili, orta derecede pisi-
rilmis, el yapimi (Res.16-11; Res.17-9).

12) Ayak. Gri-siyah renkte hamurlu, hamuru kum,
mika, kuvars ve tascik katkil, orta derecede pisi-
rilmis, el yapimi (Res.16-12; Res.17-10).
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AKKUS TEPE I

1) Omurgali canak agiz kenar1 parcasi. Devetiiyii
hamurlu, hamuru kum, mika, kuvars ve tascik
katkili, dista kahverengimsi-kirmizi renkte astar-
I, icte acik kirmizi-visneciiriigii renkte alacal
astarli ve perdahly, orta-iyi derecede pisirilmis, el
yapimi (Res.19-1; Res.21-1).

2) Omurgali canak agiz kenari parcasi. Gri renk-
te hamurlu, hamuru kum, mika, kuvars katki-
I, icte ve dista siyah renkte astarli ve perdah-
li, orta-iyi derecede pisirilmis, el yapimi
(Res.19-2; Res.21-2).

3) Omurgali canak agiz kenari parcasi. Grimsi-siyah
renkte hamurlu, hamuru kum, mika, kuvars ve
tascik katkili, grimsi-siyah renkte astarli, orta-iyi
derecede pisirilmis (Res. 19-3; Res.21-3).

4) Tutamakli gévde parcasi. Gri hamurlu, hamuru
kum, mika, kuvars ve tascik katkili, siyah astarli
ve perdahly, iyi derecede pisirilmis, el yapimi
(Res.19-4; Res.21-4).

5) Kulp. Gri hamurlu, hamuru kum, mika, kuvars ve
tascik katkili, grimsi-siyah renkte astarli ve per-
dahly, iyi derecede pisirilmis (Res.19-5; Res.21-5).

6) Kulp: Grimsi-kahverengi renkte hamurlu, hamu-
ru kum, mika, kuvars katkili, devetiiyli renkte
astarli ve perdahly, orta-iyi derecede pisirilmis, el
yapimi (Res.19-6; Res.21-6).

7) Kulplu-govde parcasi: Devetiiyii renkte hamurlu,
hamuru kum, mika katkili, hamur renginde astar-
11, iyi derecede pisirilmis, cark yapimi (Res.19-7;
Res.21-7).

8) Govde parcasi. Gri hamurlu, hamuru kum, mika,
kuvars katkily, siyah renkte astarli ve perdahly, iyi
derecede pisirilmis, el yapimi (Res. 19-8).

9) Govde parcasi. Gri hamurlu, hamuru kum, mika,
kuvars katkily, siyah renkte astarli ve perdahly, iyi
derecede pisirilmis, el yapimi, beyaz boya beze-
meli (Res.19-9; Res.21-8).

10) Govde parcasi. Kiremit kirmizist hamurlu, kum,
mika, kuvars katkili, kirmizi renkte astarli ve per-
dahly, el yapimi (Res.19-10).

11) Govde parcasi. Devetiiyii-gri renkte hamurlu,
hamuru kum, mika ve az tascik katkili, dista
devetilyiimsii-kirmizi renkte astarli ve perdahli.
Orta derecede pisirilmis (Res. 19-11).

12) Ayak. Siyahimsi-gri renkte hamurlu, hamuru
kum, mika, kuvars ve tascik katkili, devetiiyii-gri
renkte astarl, orta-iyi derecede pisirilmis (Res.19-
12; Res.21-9).

13) Ayak. Grimsi-siyah renkte hamurlu, hamuru
kum, mika, kuvars ve tascik katkili, kirmizimsi-
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kahverengi renkte astarli ve perdahli, orta-iyi
derecede pisirilmis (Res. 19-13; Res.21-10).

14) Tas balta parcasi (Res. 19-14; Res.21-11)

15) Tas alet parcasi (Res.19-15; Res. 21-12)

16) Tas alet parcasi (Res.19-16; Res. 21-13)

17) Tas alet parcasi (Res.19-17; Res. 21-14)

18) Kiip (pithos) parcasi: Grimsi-kahverengi renk-
te hamurlu, hamuru kum, mika, kuvars ve tascik
katkili, orta-iyi derecede pisirilmis, cark yapimi.
Yiizeyi yogun miktarda patina kapli (Res.20-18).

19) Kiip (pithos) parcasi: Grimsi-kahverengi renk-
te hamurlu, hamuru kum, mika, kuvars ve tascik
katkili, orta-iyi derecede pisirilmis, cark yapimi.
Yiizeyi yogun miktarda patina kapli (Res. 20-19).

20) Kiip (pithos) parcasi: Grimsi-kahverengi renk-
te hamurlu, hamuru kum, mika, kuvars ve tas-
cik katkili, orta-iyi derecede pisirilmis, cark
yapimi. Yizeyi yogun miktarda patina kapl
(Res.20-20)

AKKUSTEPE II

1) Ice doniik profilli kase agiz kenari. Gri hamurlu,
hamuru kum, mika, kuvars ve tascik katkili, gri
astarly, iyi derecede pisirilmis, el yapimi (Res.
23-1; Res.24-1)

2) Govde parcast. Gri hamurlu, hamuru kum, mika,
kuvars ve tascik katkili, gri astarly, iyi derecede
pisirilmis, el yapimi (Res. 23-2; Res.24-2).

3) Govde parcasi. Gri hamurlu, hamuru kum, mika,
kuvars ve tascik katkili, gri astarly, iyi derecede
pisirilmis, el yapimi (Res. 23-3).

4) Govde parcast. Kahverengi hamurlu, hamuru
kum, mika, kuvars katkil, gri-siyah alacali ytizey-
li, orta derecede pisirilmis, el yapimi (Res. 23-4).

5) Govde parcast. Gri hamurlu, hamuru kum, mika,
kuvars ve tascik katkili, gri astarly, iyi derecede
pisirilmis, el yapimi (Res. 23-5).

6) Cakmaktasi alet (Res. 23-6; Res. 24-3).

7) Tas alet (Res. 23-7; Res. 24-4).

AZIZKUYUSU

1) Hafif disa yuvarlatilmis profilli canak agiz kena-
r1 parcast. Kahverengi hamurlu, hamuru bol mik-
tarda kum, mika, kuvars ve tascik katkili, kiremit
kirmizisi-kahverengi yiizeyli, orta derecede pisi-
rilmis, el yapimi (Res.26-1; Res.27-1).

2) Ice doniik agizli canak agiz kenari parcast. Gri
hamurlu, hamuru bol miktarda kum, mika,
kuvars ve tascik katkili, dis yiizeyi gri-siyah astar-
l1ve perdahly, orta derecede pisirilmis, el yapimi
(Res. 26-2; Res.27-2).
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3) Diizlestirilmis agizli comlek agiz kenari parcasi.
Kahverengi hamurlu, bol miktarda kum, mika,
kuars ve tascik katkili, ayn1 renk astarli, orta
derecede pisirilmis, el yapimi (Res. 26-3).

4) Govde parcast. Gri hamurlu, hamuru bol miktarda
kum, mika, kuvars ve tascik katkali, dis ytizeyi gri-
siyah astarli ve perdahli, orta derecede pisirilmis,
el yapimi (Res. 26-4).

5) Govde parcast. Kahverengi hamurlu, hamuru bol
miktarda kum, mika, kuvars ve tascik katkils,
kahverengi astarli ve perdahli, orta derecede
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pisirilmis, el yapimi (Res. 26-5).

6) Diizlestirilmis dip. Kahverengi hamurlu, hamuru
bol miktarda kum, mika, kuvars ve tascik katki-
I, kahverengi astarli ve perdahli, orta derecede
pisirilmis, el yapimu, yiizeyi patina tabakasi kapl
(Res. 26-6; Res.27-3).

7) Diizlestirilmis dip. Kahverengi hamurlu, hamuru
bol miktarda kum, mika, kuvars ve tascik katki-
I1, kahverengi astarli ve perdahli, orta derecede
pisirilmis, el yapimi, yiizeyi kismen patina taba-
kasi kapli (Res. 26-7; Res.27-4).

NOTLAR

lGaudin zamaninda 6zellikle Fransizlar, Gelenbe’ye Kelm-
bo/Kelembo, Kirkagac’a ise Kircagatch demekteydiler.

2 Hockmann 1984: 97; Sipahi 2000: 94-95. Burada ilginc bir
bilgiyi aktarmak gerekmektedir. Hockmann’in calisma-
sinda satin alma yoluyla miizeye kazandirilan eserlerin
gelis yeri olarak Karakurt’un belirtildigi anlatilmakta,
ancak burada sozii gecen ve arastirma yaptigimiz arazide
yer alan Karakurt Belediyesi yerine Balikesir’in Sindirgi
Ilcesi yakinlarindaki Karagur Koyii izerinde durulmakta-
dir. Bu duruma Sipahi de dikkat cekmektedir. Sipahi 2000,
9s.

http://www.tayproject.org/TAYmaster.fm$Retrieve? Yerles-
meNo=2934&html=masterdetail.html&layout=web

3 http://www.cedgm.gov.tr/icd_raporlari/manisaicd2004.pdf
sayfa 236, 266.

4Taban Tepe’den alinan GPS koordinatlari; 1- 35571929 D
4332484 K; 2- 35571852 D 4332514 K; 3- 35571905 D
4332599 K; 4- 35571994 D 4332631 K; 5- 35571961 D

4332624 K; 6- 35571938 D 4332538 K; 7- 35571949 D
4332598 K; 8- 35571953 D 4332571 K.

5 Bakircay’in ilk dogdugu bu béliimiine Gelenbe-Gelembe
Cay1 da denilmektedir.

6Degirmen Tepe’den alinan GPS koordinatlary; 1-35571967
D 4333000 K ; 2-35571952 D 4332978 K; 3- 35571926 D
4332911 K; 4- 35571898 D 4332881 K.

7Akkustepe I’den alinan GPS koordinatlari; 1-35570292 D
4330945 K; 2-35570316 D 4330920 K; 3- 35570296 D
4330920 K; 4- 35570276 D 4330924 K; 5- 35570317 D
4330897 K.

8Akkustepe I’den alinan GPS koordinatlari; 1-35570312 D
4331119 K; 2-35570290 D 4331126 K; 3- 35570312 D
4331130 K.

9Azizkuyusu’ndan alman GPS koordinatlari; 1-35573658 D
4329399 K; 2-35573776 D 4329506 K.; 3- 35573766 D
4329558 K; 4- 35573736 D 4329474 K ; 5- 35573714 D
4329499 K.
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Res. 1 Manisa'daki tarih éncesi merkezleri gosterir harita (humara 62 Degirmen Tepe, 65 Taban Tepe).
Fig.1 Map of Prehistoric sites in Manisa (humber 62 Degirmen Tepe, 65 Taban Tepe) .

Res.3 Karakurt ovasinda ilk Tung Cagr’na ait iki hdyiik
Akkus Tepe | ve Il
Fig. 3 Two mound in the Karakurt plain Akkus Tepe | and II.

Res. 2 Yortan Mezarligi ve yakin gevresinin haritasi.
Fig. 2 Map of Yortan cemetery and surrounding area.
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Res. 4 Alifakil Koy
yakinlarindaki Azizkuyusu
Hoyugu.

Fig. 4 Azizkuyusu mound
near Alifakili village.

YORTAN-KELMBO
Foulles d'Octobre 1901

Plan général des lieux
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Res. 5 Taban Tepe ve Degirmen Tepe, Gaudin'den.
Fig. 5 Taban Tepe and Degirmen Tepe, from Gaudin (Kamil 1982, plan I).

Res. 6 Yortan mezarlidi pithos (klip) mezar érnekleri
Fig.6 Yortan cemetery and examples of pithoi (Kamil 1982, Fig.12).
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Res. 8 Karakurt Ovasil.
Fig. 8 Karakurt Plain.

Res. 7 Taban Tepe ve Degirmen Tepe'nin uydu
gorintlleri, (http://earth.google.com/dan alinmistir).
Fig. 7 Satellite wiev of Taban Tepe and Degirmen Tepe
(from http://earth.google.com/)

Res. 9 Yortan mezarligi, 2008. Res. 10 Taban Tepe ganak ¢omlegi.
Fig.9 Yortan cemetery in 2008. Fig. 10 Pottery sherds from Taban Tepe.

Nz

Res.11Taban Tepe ¢anak ¢omlegi.
Fig.11 Profile drawings of Taban Tepe pottery sherds.

Res. 13 Degirmen Tepe. Res. 14 Degirmen Tepe'de Gaudin'in agmalarindan biri.
Fig. 13 Degirmen Tepe. Fig. 14 One of the Gaudin's trench in Degirmen Tepe.
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DEGIRMENTEPE
(BOSTANCI)

(S =™
Res.16 Degirmen Tepe'den toplanan ¢anak ¢cémlek pargalari
Fig. 16 Pottery sherds from Degirmen Tepe.

A

Res. 17 Degirmen Tepe ¢anak ¢émlek cizimleri.
Res. 17 Profile drawings of Degirmen Tepe pottery sherds.
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Res. 18 Akkus Tepe | Hoyugu. Res. 19 Akkus Tepe | buluntulari.
Fig. 18 Akkus Tepe | mound. Fig. 19 Finds from Akkus Tepe |.

AKKUS TEPE |
[ ™

Res.20 Akkus Tepe | buluntulari
Fig. 20 Finds from Akkus Tepe I.

Res. 21 Akkus Tepe | seramik parcalarinin profil cizimleri
Res. 21 Profile drawings of Akkus Tepe | pottery sherds.
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Res. 22 Akkus Tepe Il HoyUgu.
Fig. 22 Akkus Tepe Il mound.

Res.24 Akkus Tepe Il canak ¢omlegi.
Fig.24 Profile drawings of Akkus Tepe Il pottery sherds.

Res.27 Azizkuyusu HOyUgu ¢anak ¢omlegi.
Fig.27 Profile drawings of Azizkuyusu pottery sherds.
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Res. 23 Akkus Tepe Il Hoyugu buluntular.
Fig. 23 Finds from Akkus Tepe Il mound.

Res. 25 Azizkuyusu HoyuguU.
Fig. 25 Azizkuyusu mound.

[
Res. 26 Azizkuyusu Hoyugu buluntular.
Fig. 26 Finds from Azizkuyusu mound.

LA S Y R 0 . o
Res.28 Karakurt Ovasinda Frig donemine ait bir anit.
Fig. 28 A Phrygian monument from Karakurt Plain.
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APPLICATION OF SOIL ANALYSES AS MARKERS T0
CHARACTERIZE A MIDDLE EASTERN
CHALCOLITHIC - LATE BRONZE AGE MOUNDS

YAKIN DOGU’DA KALKOLITiK — SON TUNG GAG HOYUKLERINi
NITELEYiCi TOPRAK ANALIZLERINE DAIR BiR UYGULAMA

John Ryan - Selim Kapur - Erhan Akca

Key words: Lebanon, Middle East, Chalcolithic, Late Bronze Age, soil analysis, phosphorus, organic
matter, weathering, human activity, stratigraphy

Anahtar so6zciikler: Libnan, Orta Dogu, Kalkolitik, Son Tung Cag, toprak analizleri, fosfor, organik
madde, ayrisma, insan etkinlikleri, tabakalanma

0ZET

Liibnan’da Bekaa Vadisindeki EI-Ghassil Hoytigii Suriye, Tiirkiye ve Irak’taki tipik hoyiiklerden biridir.
Bu gibi alanlarda degerlendirme yapilirken calismalarin aguhgr daha cok tabakalanma ve cesitli arkeo-
lojik buluntulara verilmekte ve toprak analiz yontemleri cogu kez goz ardi edilmektedir. Bu calisma yiizey-
den yaklasik 6 ile 7 m derinliklere kadar alinan orneklerle, hoyiik yakinlanndan alinan érnekleri icermektedir.
Boylece saglanan organik madde, toplam ve alinabilir fosfor ve demir oksitlerin oranlari gibi parametrik
verilerden alandaki toprak olusumunu ve yerlesmenin yogunlastigi veya hoyiigiin terk edildigi donemleri,
dolayiswyla hoyiikteki insan yasanunin gelisimini aydinlatmak icin yararlanilabilir. Ayrica bir hoyiigiin ayut
edilmesi zor ve kansik arkeolojik tabakalan -hoyiik stratigrafisi de, toprak analizleri kullanilarak aydin-
latilabilir.

ABSTRACT

Tell EI-Ghassil in Lebanon’s Beka’a Valley is typical of mounds, in Syria, Turkey, and Iraq. While stratig-
raphy and human artefacts are used in archaeological investigations of such sites, soil analysis is a less
frequently used. This study involved sampling to a depth of about 6 to 7 meters on exposed surfaces of a
vertical transect, as well as away from the mound. The data show that parameters such as organic mat-
ter, total and available phosphorus, and the proportion of iron oxides are potentially useful indicators of
soil weathering and the intensity of human occupation of the site, as well as periods of abandonment, and
thus in charting the human evolution of the mound. The diffuse archaeological layers, i.e., the stratigra-
phy of the mound, which is difficult to distinguish, may also be elucidated with soil analysis.
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INTRODUCTION

Archaeologists have long-relied upon artifacts
associated with human activity to document the
patterns, chronologies and pottery technologies of
past civilizations (Henderson 1989: 311, Tite 1989:
116-118, Paynter et al. 2004: 422-425) as well as the
soils these materials were extracted from (Kapur et.
al. 1998: 183-184, Tite 2008: 220-222). Ample
attention was also given to the study of the soils to
include micromorphology as a powerful tool.
Relatively recent work undertaken at excavations
dealing with the characterisation and dating of soil
horizons developed in archaeological sections has
contributed to the significance of soil development
and weathering/decomposition of soils at well
known excavation sites of man-made mounds (Eidt
1984: 150). The Middle Eastern region has been the
context for examining the civilizations since the
beginning of history, with studies conducted in
North Mesopotamia-Iraq and Turkey (Stoops and
Nijs 1986: 331-333, Weiss et al. 1993: 997-999), the
eastern Khabour Basin- Syria (Courty et al. 2008:
215-219), the Madaba-Dhiban Plateau-Jordan
(Cordova et al. 2005: 36-40), and the Tigris and
Euphrates river basin (Morozova 2005: 41-45).

The approach for this study of an abandoned
mound in the Middle East is based on the premise
that soil analysis, especially phosphorus (P) as a
chemical marker, can complement the
conventional archaeological investigations in order
to unravel the history of human habitation. The
awareness that soil science can add to the
archaeologist’s endeavors has developed in
comparatively recent times (Eidt 1984: 150,
Sanchez et al. 1996: 156-160, 1998: 345-350).
Recent studies further elucidate phosphorous as a
marker in determining degraded archaeological
sites with their diffuse stratigraphy/layers
incorporated in presently cultivated historical land
(Terry et al. 2000: 153-156, Akca et al. 2008: 87).
The foregoing study sought to examine an
archaeological site in the Middle East using
conventional soil analysis with special significance
on the phosphorous status of the excavation soils
without the use of thin sections regarding the
difficulties encountered during the collection of
the soils and preparation of the thin sections.
These difficulties primarily concern the sampling

John Ryan - Selim Kapur - Erhan Akca

of the undisturbed soils, that might cause
undesired damage at the sampling surface of the
selected profile, followed by the tedious thin
section preparation methodology that is closely
related to the ever-changing composition of the
resins used effecting the period and quality of the
thin section. Moreover, the cutting (excavation pit)
subsequent to sampling has been filled in, thus the
mound is no longer available for sampling. The co-
author Prof. S. Kapur from the University of
Cukurova and the principle author Dr. John Ryan
have collaborated in this paper in an attempt to
point out the benefit of simple soil chemical
analysis in revealing the soil-bound stratigraphy,
that would also serve as a preliminary study in the
beginning of a mound excavation that should be
followed by the ultimate tool of micromorphology.
Ultimately, this paper calls for a greater synergy
between Soil Scientist and Archaeologist.

ARCHAEOLOGICAL BACKGROUND

Mound represent an example of such former
settlement peculiar to the Middle East/Western
Asian region (Wilkinson 1976: 280). Some of the
major tells in the region are depicted in Fig. 1. The
well known fact, that mound are created by the
accumulation and weathering of successive levels of
human occupation using alluvial clays to construct
the walls and roofs of buildings and stables and to
enclose courtyards, neighborhoods, and settle-
ments, by the archaeologists is highly intriguing for
Earth and Soil Scientists in terms of soil formation.
When mud-brick structures reach the end of their
usefulness for humans and livestock and/or
collapse and are abandoned by their inhabitants,
they are often stripped of scarce wood and stone
and exposed to weathering (Bullard 1985: 111) or
filled in and used as well-drained compact
foundations for the next level of structures, all
being of strong interest as soil bound natural
materials to Soil Scientists, as also exposed to
climatic changes in their course of abandonment.

As the build-up of organic materials on site from
human and animal waste can make the underlying
clay debris unsuitable as a construction material,
fresh supplies of well weathered alluvial clays from
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outside the site tend to be brought in for further
building. After several hundreds or thousands of
years, a mound is formed from successive phases of
building, rebuilding, abandonment and re-
occupation superimposed on the rubble of earlier
settlements on the same site (Davidson 1976: 261-
263). This build-up of sealed deposits provides an
opportunity to investigate the development of soils
within a closely dated chronological sequence
(Haidouti and Yassoglou 1982: 1049).

SOIL INVESTIGATIONS

Soil studies of archaeological sites range from
potential and actual erosion (Thornes and Gilman
1983:  93-107), morphology and horizon
identification (Haidouti and Yassoglou, 1982:
1048), and chemical analysis (Eidt 1985: 158, Beach
and Beach 2008: 420). Analyses that reflect
weathering intensity and nutrient accumulation can
augment evidence from other approaches. Iron
(Fe) solubility in solutions of ammonium oxalate
(amorphous) and citrate-dithionite-bicarbonate
(“free” or crystalline) reflects weathering intensity
in soils, and, by inference, the duration of exposure
of a particular surface to the elements of
weathering. The ratio of these fractions has been
used to indicate relative weathering intensity as a
supplement to other criteria (Alexander 1974: 122,
Ahmad et al. 1977: 1164).

While “available” phosphorus (P) can build up due
to decomposition of plant materials, all of which
contain P, as well as ash which is a rich source of P,
this fraction tends to “revert” over time to a less
soluble fraction. As P is immobile in soils, unless
subject to surface erosion, total soil P values reflect
accumulation due to plant debris, human and
animal excreta, ash, bones, etc (Eidt 1984: 150,
1985: 162-163). Organic carbon (C) and nitrogen
(N), as components of organic matter (OM) or
material of plant origin, are possible indices of soil
change, but are less reliable than P. These
elements may disappear from the soil by oxidation,
and subsequent volatile loss as carbon dioxide in
aerobic and as methane (CHy4) in anaerobic
conditions in the case of carbon and ammonia and
nitrous oxide in the case of nitrogen, and
mineralization to mobile nitrate which may be
leached or lost in surface runoff.
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The rate as well as the extent of these chemical
transformations depends on the environment
(though 14C dating has been used to establish
approximate age of plant remains in soil layers, the
presence of known artifacts, i.e., coins and pottery of
known historical period, can also be used to define
soil age alongside an interpretation of the processes
such as bioturbation that may affect any residual soil
stratigraphy). Similarly, soluble salts may be
ephemeral. Major changes associated with
weathering and organic matter accumulation should
be reflected in variation in soil color with depth of
the accumulated soil (Fitz Patrick 1993: 255-260).

MATERIALS AND METHODS
TELL EL-GHASSIL

Tell El-Ghassil, a mound of approximately 12m in
height (Plate 1) above the surrounding ground level,
or an elevation of 88 to 100 meters above sea level
and one square hectare in area and a slope of up to
35%, is located in the Bekaa Valley, Lebanon, 50 km
east of Beirut (Fig. 2). The mound is on the boundary
of 100-ha farm of the American University of Beirut’s
Agricultural Research and Education Center and
adjacent private property—the latter half of the
mound is off limits to examination and excavation.
The climate of the area is typical of the semi-arid
Mediterranean agro-ecological zone (Kassem 1981:
11-13), with cold wet winters (mean annual rainfall of
400-500 mm and mean winter temperature of about
59C) and hot (30°C) dry summers. The mound has
been cultivated since it was abandoned as an
occupation site many centuries ago.

The site was included as a separate “soil unit” in
the map prepared by Sarsam (1975: 24). The
predominant soil type is a very fine clayey, mixed,
mesic, Vertic Xerochrept, developed on alluvium
derived from limestone. Nutrient distribution for
the farm soil was described by Ryan et al. (1980:
22-30). The adjacent soils exhibited considerable
physical and chemical spatial variation consistent
with alluvial/colluvial deposition.

The mound owes its existence to human settlement
attracted to the perennial spring, ‘Ain EIl-Ghassil’
at the foot of the mound at the south side (Fig. 2).
The archaeological sequence of the site has been
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established during excavations between 1956 and
1974 (Baramki 1961: 91, Badre 1982: 126-128). The
earliest occupation, during the Bronze Age,
extended from about 1200 BC, and lasted until
about 600 BC, when the site was finally abandoned.
Although clearly stratified deposits from the
earliest phases of occupation at the site have not
been reached, significant Middle and Late Bronze
Age burials (1750-1325 BC ca) and several phases
of Iron Age temples have been excavated.

Though the site at Tell El-Ghassil is only partially
excavated to a depth of 6-7m (Fig. 2), the purpose of
this study was to integrate soil analysis data with
previous archaeological observations in order to more
accurately establish the site’s chronology. A
secondary purpose was to evaluate soil chemical data
as indices for archaeological work under semi-arid
environments. Unfortunately due to logistical
constraints in the area, more complete morphological
examination was not possible.

PROCEDURE

The 1-ha site was sampled on the surface in each
direction of the compass from its center, i.e., north,
south, east and west. The samples were taken at
the ridge of the tell, the mid and toe slopes, and in
the adjacent field or non-tell area on the northern
side. In each case, surface debris was cleared away
and a composite sample was obtained from 15-20
sub-samples. Samples were also obtained from the
vertical sections of the cutting or excavation facing
east and west. Samples were taken on systematic
basis every 50 cm to a depth of about 6 -7m based
on the average depths encountered in the previous
mound studies and experience of the authors
obtained at field studies on the stratigraphic
distributions/depths at relevant conditions. They
were obtained by scraping away the
exposed/weathered surface layer and taking a core
sample at about 10 cm into the excavated pit face.

The samples were then taken to the laboratory, air-
dried, and passed through a 2-mm sieve for
subsequent chemical and physical analysis, as
follows by standard procedures (Black 1965: 1572).
Soil pH was conducted by the glass electrode (soil:
solution, 1:2.5); electrical conductivity (EC) by a
resistance bridge from a similar soil solution
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extract; total calcium carbonate (CaCO3)
equivalent by acid neutralization followed by
titration; organic matter by potassium dichromate
digestion; total soil nitrogen by the Kjeldahl
digestion procedure; total P by perchloric acid
digestion followed by colorimetric determination
with vanado-molybdate; available phosphorous by
extraction with 0.5 M sodium bicarbonate
(NaHCO3) and determination with ascorbic acid,;
soil texture by the Buoyoucos hydrometer; and soil
color according to the Munsell colour chart. Soil
iron was extracted with acid ammonium oxalate
(amorphous) and a solution of citrate-dithionite-
bicarbonate (“free Fe - iron”-mainly crystalline) as
described by Alexander (1974: 123).

RESULTS

The impact of occupation on the mound can be seen
by considering surface soil properties in each
direction from the top of the mound to adjacent
non-tell fields (Table 1). Differences between the
tell and the fields were evident for some parameters,
but not for others. There was no difference in soil
texture (most samples were clay), pH or soluble
salts. With the site’s elevation and the moderate
rainfall (400-500 mm) any build up of salts was
unlikely. As might be expected, pH values were
relatively constant due to the solid- phase calcium
carbonate. However, while N and organic matter
data were variable, calcium carbonate values tended
to be higher on the mound than in adjacent fields,
but considerable variation in calcium carbonate is a
feature of such colluvium/alluvium derived from
limestone (Badre 1982: 128). Similarly, most values
for both available phosphorous and total
phosphorous were higher on the mound.

The inherent variability in the data was reduced by
averaging the depth-wise values at both sides of the
excavation as well as all surface samples and by
comparing them with average field values (Table
2). Thus, more reliable conclusions could be drawn.
When surface samples from the tell were compared
with depth, the only obvious differences were with
organic matter, which were higher, and sodium
bicarbonate-phosphorous values which were lower
than average values with depth. There were no
consistent differences in other properties between
surface and depth wise samples on the mound.
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Clear differences were evident between average
mound and non-mound values. The mound had
considerably higher levels of calcium carbonate, both
available and total phosphorous, soluble salts, and
proportionately more sand and silt. As expected, pH
values did not differ between the mound and the
field. However, the mound had lower levels of
organic matter and consequently lower nitrogen
levels. Both forms of iron (i.e. amorphous and
“free”) were also lower, with proportionally less clay.
It is of interest to note that the proportion of
amorphous to “free” iron was relatively constant
between the tell and adjacent fields, ie at 0.36 to 0.38,
indicating similar weathering intensities in the soil of
the tell and that of the surrounding field.

In view of these differences in soil enrichment or
depletion, the distribution of these parameters with
excavation depth was presented. Not only were
differences with depth evident (Fig.’s 3 and 4 -broken
and solid lines stand for either sides of the Tell) but
also depending on the location of the depth-wise
probe (ie at opposite sides of the excavation separated
by a distance of about 10 m). The fluctuation of some
of the contents of the soil attributes with depth, such
as the available and total phosphorous, organic
matter, nitrogen and the salt as well as the clay
contents, around the depths of 1, 3 and 4 m may well
be the markers of archaeological stratigraphy/layering.

Consistent with soil having solid-phase calcium
carbonate, soil pH showed little depth-wise
distribution. Though somewhat erratic, both
calcium carbonate and clay values tended on
average to be relatively uniform with depth. This is
consistent with the notion that the materials used
to build the mound came from the same source,
with a relatively constant amount of CaCO3 in the
clay-sized fraction. Though the distribution of
sodium bicarbonate-phosphorous was highly
erratic, the average values from both sides of the
excavation tended to range from 100 to 150 mg.kg"
1 with no evident decrease with depth. The two-to
three fold increase in available P due to man’s
activity, eg. ash from burning organic materials-
food residues- and bones, both being rich sources
of phosphorous, can be seen from a comparison of
unfertilized adjacent soil phosphorous values
(Ryan et al., 1980: 33-38) and from the ancient
bones found in the burials of the mound (Badre
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1982: 129-130). Exhibiting a similar erratic
distribution, total phosphorous values tended to
increase with depth.

However, some parameters showed some
consistent changes. Organic matter was uniform
with depth, i.e., at about 0.8% at 2.5 to 3.5 m. At
lower depths, the organic matter content showed a
peak of about 2.75% at 2.5m for one side of the
excavation and a similar peak at 4.0 m at the same
side. As nitrogen is a relatively constant
constituent of organic matter, its distribution
followed that of organic matter, with increases
from 0.08% to about 0.15% at the 3 and 4-m peaks.
Though average salinity values were relatively low,
i.e., about 0.2 ds.m'l, the distribution showed
peaks together with the clay percentage at the 3 to
4-m depth, similar to, but not coinciding exactly,
with those for organic matter and nitrogen.

Measurements of soil colour with excavation depth
and on the surface showed little variation in this
property. Cultivated surface samples were brown
(10 YR 5/6) to pale brown (10 YR 6/3). The peaks
for organic matter at 3 to 4 m depth showed a
slight color change to dark brown (10 YR 3/3) to
grayish brown (10 YR 5/2).

DISCUSSION

This study of a partial excavation of a typical mound in
the Middle East region indicated that in the absence
of apparent physical differentiation in soil properties
within the mound, some chemical indices served as
indicators of man’s activities during the various phases
of its evolution. This also yielded clues/markers to the
probable diffuse archaeological stratigraphy, i.e., the
long-standing layers of human settlement rather than
the features of soil development, primarily of soil
structure and abrupt changes in color, as observations
of the face of the exposure indicated no evidence of
pedogenesis or horizon development. Not
surprisingly, Eidt (1985: 150) in his overview of such a
pre-historic settlement indicated that because of the
low weathering intensity, mound in arid/semi-arid
areas are unlikely to exhibit features of normal soil
development due to the low rainfall; the constant
mixing due to human traffic would cause
homogenization and prohibit any differentiation to
occur, thus, implying to the effect of human activities
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causing the formation of the different layers.

The sampling procedure applied in this study is different
compared to the well-known drilling method that would
need deep augering through the mound causing some
destruction, which is unacceptable in archaeological
investigations. Moreover, the soil samples were collected
simultaneous to the excavation study adding value to
archaeological study in need of utmost care in preserving
the nature of the mound. On the other hand, the
sampling procedure may also help archaeologists, facing
difficulties in determining the diffuse stratigraphy of the
mound, to start off with some guiding information
provided by soil analyses as stated above.

The weak weathering intensity and limited exposure
to the elements for a short period of time (from 7000
to 3200 yr BP/ from Early to Late Holocene) in terms
of soil development and uniform climate (of that part
of the Holocene prevailing at the site) are also
reflected in the low ratio of oxalate to citrate-
dithionite-bicarbonate iron in the samples. It can be
assumed that the chemical and physical composition
of the mound is similar to the surrounding soil, since
the mound would most probably have been built with
local materials. This is in contrast to sites when
buildings were made of stone, which often were
transported great distances. Examples of such sites
are the Greek-Roman site in nearby Baalbek to the
north and in Anjar to the east.

Despite this similarity, some physical differences
might be expected between mound and the soil of
the surrounding area. As the edges of mound are
steeply sloping (over 12%), erosion is likely to
occur, thus depleting the finer clay fraction and
enrich the foot slope with finer depositional
material. Despite such expectations, no clear
catenary differences in texture were detected. If
there were indeed any textural changes with
slope position it might have been masked by the
mixing effect of cultivation of the surface soil on
and around the mound. These probable and
expected changes of the surface soil after
cultivation, need to be defined as the changing
parameters of the habitated areas (Akca 2008:
89-92), whereas it is well known that the
ephemeral characteristics such as organic matter,
nitrogen and carbon, as well as available
phosphorous have been influenced by centuries
of human cultivation, especially in the recent
decades of fertilizer use.
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Of the chemical parameters used to characterize
the evolution and build-up of the mound, the most
sensitive indicators are phosphorous and organic
matter. Much has been written about phosphorous
in mound development (Eidt 1985: 150). In this
case, it was clear that the available phosphorous
levels are derived from ash from burning of fuel
wood, as well as from mineralization of organic
material and decomposition of bones (Badre 1982:
127-130). The values of 100-250 mg kg'1
throughout the 6-7 m transect are 10-20 times
higher than in the corresponding soil in the field
without any history of fertilization. The high values
in the topsoil surrounding the mound were due to
over-fertilization with superphosphate for many
years at the research station where the mound is
located. The phosphorous enrichment in the tell
itself obviously came from mans activity.

Due to the dynamics of soil phosphorous in which
relatively soluble “available” P gradually reverts to
insoluble forms, total phosphorous, which
encompasses both soluble and the much larger
insoluble fraction, total phosphorous values
showed “peaks” and “troughs” at various depths,
but a general increase with depth. It might be
reasonable to assume that these peaks may reflect
periods of extensive human occupation.

Other measurements also showed distinct peaks with
depth. For example, there was a threefold increase in
organic matter at around 3 to 4 m and the discrepancy
between the two samplings was due to the variation at
the north and south faces of the excavation. As
nitrogen is related to organic matter, the peaks were
similar. Those peaks may reflect a time when the site
was abandoned and given over to natural vegetation
which would enhance the soil organic matter content
through root biomass and incorporation of surface
biomass. While electrical conductivity did show some
peaks, the actual values were low, but could have
indicated a dry period when some salts from natural
soil weathering or by the input of salt-laden
windblown material would accumulate, as has been
the case throughout the Eastern part of the
Mediterranean Basin and the Middle East since the
Early Holocene (Kubilay et al., 1997).

In conclusion, the study shows that some chemical
analyses from Middle Eastern mound, or elevated
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human occupation sites, notably forms of phosphorous,
organic matter, and iron can serve as useful indicators of
how soils have been historically used by man. The
conventional archaeological approaches involving the
identification of pottery and other human artifacts, in
addition to sophisticated soil micromorphological
identification conducted by the use of the polarised and
electron microscope, together with these simple
chemical analyses can help to elucidate the very
complex history of evolution of human habitation over
the millennia of man’s existence in the Middle East
region. The approach is but one piece in the puzzle that
enables archaeologists to develop a picture of the
chronology of mound. The sampling procedure
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implemented in this study is also recommended
together with the type of soil analyses at similar sites for
the preservation of the man-made mounds,
determination of the human activities and the tentative
determination of the archaeological stratigraphy.

NOTE

Prof. S. Kapur in charge of a thin section laboratory and
head of the Archaeometry Department of this University
and Dr. John Ryan former Professor of Soil Science in
the American University of Beirut, presently working in
ICARDA, Syria has collaborated extensively with
Cukurova University over the past ten years.
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Direction from Soil Properties
Tell Center Location oH Electrical | Calcium | Organic Nitrogen| Phosphorus | NaHCOS3 | Texture
Conductivity | Carbonate | Matter Total
asm-1 % mg kg-1
East Top 8.2 0.16 24 1.8 0.12 0.12 0.27 Clay
Mid-slope 8.4 0.16 29 1.3 0.10 0.10 0.30 Clay
Foot-slope 8.1 0.17 29 1.6 0.12 0.14 0.32 Clay
Field 8.3 0.16 15 1.8 0.14 0.12 0.20 Clay
North Top 7.9 0.16 29 1.7 0.10 0.33 44 Clay
Field 8.0 0.30 29 1.7 0.10 0.32 70 Clay loam
Foot-slope 8.1 0.15 31 1.6 0.12 0.32 52 Clay
Mid-slope 7.9 0.21 28 2.7 0.19 0.27 49 Clay
South Top 8.3 0.18 34 1.2 0.07 0.43 163 Clay loam
Mid-slope 8.1 0.21 29 1.4 0.11 0.34 54 Clay
Foot-slope 8.2 0.14 28 15 0.11 0.30 41 Clay
Field 8.0 0.18 22 2.0 0.14 0.27 39 Clay
West Top 8.2 0.15 23 2.4 0.17 0.37 54 Clay
Field 8.2 0.16 30 2.1 0.13 0.39 88 Clay
Foot-slope 8.1 0.18 26 2.7 0.19 0.34 44 Clay
Mid-slope 8.1 0.18 20 1.9 0.14 0.27 29 Clay
Table 1. Selected soil properties of the Tell EI-Ghassil site.
Cizelge 1. EI-Ghassil Héyugu alaninin secilmis toprak 6zellikleri
Property Tell Surface Depth* Average Non-Mound Mound: Non-Mound Ratio
A B
CaCO3, % 28.4 29 28. 28.6 21 1.36
OM, % 1.75 1.39 1.07 1.40 2.1 0.67
Total-P, % 0.34 0.37 0.38 0.36 25 1.44
NaHCO3-P, mg kg-1 2.82 130 130 107 38 62
N, % 0.12 0.08 0.08 0.09 0.15 0.62
pH 8.17 8.1 8.2 8.2 8.0 1.03
E.C. dS m-1 0.18 0.28 0.29 0.25 0.18 1.39
Fe-oxalate 1.37 1.64 1.66 1.56 2.32 0.67
Fe-CDB, mg kg-1 5.36 4.28 4.21 4.62 6.45 0.72
Fe-ox/Fe-CDB 0.25 0.38 0.39 0.38 0.36
Clay, % 43.3 38.7 42.5 415 59.2 0.70
Sand, % 29.4 31.8 30.6 30.6 22.8 1.34
Silt, % 29.3 29.5 27.5 28.8 18.0 1.60

Table 2. Surface and depth-wise soil analysis of Tell EI-Ghassil site in relation to adjacent non-mound

soil.(from the top of the mound).

Cizelge 2. EI-Ghassil Hoyugu alaninin ylizey ve derinlikten alinan topraklarinin yakindan alinan héyik disi

topraklariyla (héyigin olan iligkisi
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Fig. 1. The major Mound of the Middle East and Location of Mound El-Ghassil.
Res 1. Orta Dogu’daki baslica HoyUkler ve El-Ghassil Hoyigi’'nin konumu



75

APPLICATION OF SOIL ANALYSES

Fig. 2. The Tell EI-Ghassil and the surrounding cultivated soil
Res 2. El-Ghassil Hoyugu ve gevreleyen islenen topraklar
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Fig. 3. The topographic setting and excavation of the Tell EI-Ghassil.
Res. 3. EI-Ghassil H6yugl’nlin topografik konumu ve kazisi.
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Fig. 4. Some of the depth-wise chemical analyses of the mound soils.
Res. 4. HOyUk topraklarinin derinlige baglh kimi kimyasal analizleri
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Fig. 5. Some of the depth-wise physical and chemical analyses of the mound soils.
Res. 5. HOylk topraklarinin derinlige baglh kimi fiziksel ve kimyasal analizleri
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KUZEY TROAS BOLGESI YUZEY ARASTIRMALARI:
PERKOTE VE PALAIPERKOTE’NIN YER
BELIRLENMESINE ILISKIN SORUNLAR

SURFACE INVESTIGATIONS IN THE NORTHERN TROAD: PROBLEMS ON THE
LOCALIZATIONS OF PERCOTE AND PALAE-PERCOTE
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OzZET

Troas bolgesinin kuzey kesiminde yiiriitiilen arkeolojik arastwmalar, bolgedeki antik yerlesimler hakkinda
bilgi edinmek amaciyla yapilmaktadir. Abydus, Lampsacus, ve Parium gibi biiyiik yerlesimlerin yani sira
kuzey Troas’da, Arisbe, Percote ve Paisus gibi daha kiiciik yerlesim birimleri de bulunmaktadir. Bu yazi,
bolgenin kiiciik yerlesimlerinden biri olan Percote hakkinda elimizdeki arkeolojik verileri
degerlendirmektedir. Atina kabileler listesinde Percote yerlesmesinin adi Palae- Percote Yeni — Percote) ile
beraber anilmaktadwr. Bu durum, ¢cogu kez Percote halkinmin kurdugu yeni bir sehir icin de kullanidmaktadir.
Umurbey’in dogusunda yer alan Erdag bolgesi, uzun siire Palae- Percote sehrinin yeri olarak
diistintilmiistiir. Yeni Percote sehrinin Umurbey (Bergazi), Narlicesme yahut Kemiklialan koylerinden
birinde yer almasi ongoriilmektedir. Yiizey arastwmalan swasimda Erdagi'da, yikik bir duvar haricinde bir
yerlesime ait hicbir bulgu ele gecmemistir. Buna karsin, Umurbey'de (Bergaz), Arkaik Devre, hatta daha da
eskiye, Tun¢ Cag’lanna tarihlenebilecek bir yerlesime dair izler bulunmustur. Son arkeolojik buluntular
Palae- Percote’nin yerini Umurbey koyii olarak saptamanuzt saglanustir. Hellaspontus (Hellas kopriisii) yer
alan Kemiklialan koyiiniin ise Yeni Perkote olabilecegi hakkinda da hicbir veri mevcut degildir.

ABSTRACT

Archaeological investigations were carried out in the northern parts of the Troad to reveal information on the
ancient settlement patterns. In addition to large cities such as Abydus, Lampsacus, and Parium, there are
also small settlements such as Arisbe, Percote, and Paisus in the northern Troad. This essay evaluates the
available archaeological evidence regarding Percote, one of the small cities of the region. In the Athenian
tribute lists, the name of Percote appears together with Palae-Percote. This is often linked to the establishment
of a new city by the people of Percote. The district of Erdag to the east of Umurbey was long thought to be
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the place where the city of Palae-Percote existed. There are proposals that the new Percote should be located
at the villages of Umurbey (Bergaz), Narlicesme, or Kemiklialan. Besides a fallen wall, no evidence for
occupation was detected at Erdag during the surveys investigations. In contrast, a settlement dating back to
as early as the Archaic period and even Bronze Age has been detected at Umurbey (Bergaz). New
archaeological finds make it possible to locate Palae-Percote at Umurbey, whereas there is no evidence to
locate the new Percote at the village of Kemiklialan located on the Hellespont.

GiRIS

Anadolu’nun kuzeybatisindaki Biga Yarimadasi,
Antik Cag’daki ad1 ile Troas Bolgesi, 16. ylizyildan
itibaren bircok gezgin ve arastirmaci tarafindan ziya-
ret edilmistir (Cook 1973, 14-44; Cobet 2003, 331-
365). Arkeolojinin heniiz yeni bir bilim dali olma
yolunda oldugu, 19. yiizyilin sonlarinda, bolgenin
glineyindeki Assos (Clarke — Bacon — Koldewey
1902-1921), Neandria (Koldwey 1891) ve Troia’da
kazilar yapilmistir (Schliemann 1881). Ayakta kalmis
kalintilar ve ilyada destani nedeni ile Troas’in giine-
yine olan ilgi, daha sonraki yiizyillarda da devam
etmistir. Bazi kaynaklarda Mysia bolgesine dahil
edilen Troas’in kuzey kesimi arastirmacilarin yete-
rince ilgisini cekmemistir (Res. 1). Bolgenin kuzey-
deki Prehistorik Cag yerlesmeleri, M. Ozdogan
(Ozdogan 1989, 443-457; Ozdogan 1993, 151-163)
tarafindan arastirilmistir. C. Basaran, Parion’daki
yiizey arastirmasinin ardindan, 2005 yilinda kazila-
ra baslamistir (Basaran 1999, 349-364; Basaran -
Tavukeu 2007 609-628). B. Rose’un 2004 yilinda
Granikos Vadisi’'nde baslayan yiizey arastirmasi
2008 yilinda son bulmustur (Rose — Korpe 2008,
103-116). Canakkale Arkeoloji Miizesi tarafindan,
Biga ve Can il¢elerinde yapilan kurtarma kazilarin-
da arkeoloji diinyasinin 6zgiin eserleri giin yiiziine
cikartilmistir. Bunlar, Parion’un dogusunda Kizoldiin
Tepesi’'ndeki Polyksena lahdi (Seving 1996b; Seving
1996a; Sevinc — Rose 1999), Dedetepe’deki boyali
kline (Seving vd. 1998) ve Can, Altikula¢ Kéyii, Cin-
gene Tepe’deki boyali Pers lahdidir (Seving¢ vd.
2001) (Res. 2). Bunlar disinda Hellenistik Cag gir-
landli lahitlerin erken 6rneklerinden biri, yine Pari-
on yakinindaki Bekirli Kéy’de bulunmustur (Berges
1993, 25, 26; Strocka 1996, 458ff. Abb.4-5). Cok
sayida kazi ve arastirmalarin yapildigir Giiney Tro-
as’ta, bu tir eselere heniiz rastlanmamuistir. Gerek
Troas’m kuzeyindeki 6zgiin buluntular, gerekse sim-
diye kadar bu kesimde Klasik Cag kentleri hakkin-
daki bilgilerin, daha cok antik kaynaklarla sinirl

olmasi goz Oniine alinarak, 2003 yilinda Abydos ve
Lampsakos sehirleri cevresinde yiizey arastirmasina
baslanmustir.

Bolgede gerceklestirilen yiizey arastirmalarinda, Aby-
dos ve Lampsakos’un kontrolii altindaki kiiciik yer-
lesmeler konusunda 6nemli bulgular elde edilmistir.
Bu yazida Lampsakos ve Abydos arasindaki,
Palaiperkote ve Perkote kentlerinin lokalizasyon prob-
lemleri, antik yazarlar, modern arastirmacilarin goriis-
leri ve arkeolojik veriler 1s181nda irdelenmektedir.

ANTiK KAYNAKLARDA PERKOTE

Perkote’den ilk s6z eden Homeros, Ilyada destanin-
da kentin Praktios nehrinin yakininda oldugunu
aktarir (Ilyada II, 835). Antik yazarlar Perkote’yi Aris-
be ile Lampsakos arasinda bir kent olarak tanimlar-
lar (Plinius, V 141; Ps. Skylaks, Periplos, s.v. ®puyia
94; Apollonios, Rhodios, I 931- 933) (Res. 2).
Herodotos, Ionya ayaklamasina katilan Perkote’nin
Pers krali Dareios tarafindan, Abydos’tan sonra ele
gecirildigini ifade eder (Herodotos, V 117). Pers kralt
Artakserkses, Lampsakos’u sarabi, Perkote’yi ise
yatag1 ve kiyafeti icin Spartali Themistokles’e ver-
mistir (Athenaios, Deipnosophistai I, 54). Attik Deniz
Birligi vergi listesinde Perkote (M.O. 451/50-427/26)
ve Palaiperkote (M.O. 451/50-421/20) olmak tizere iki
kent adina rastlanmaktadir (Meritt- Wade-Grey -
McGregor 1950, 56, 200, 201, 206, 207). Antalkidas
M.O. 387'de, Atinalilara fark edilmeden gemiyle
Perkote’ye dogru hareket etmistir (Ksen. Hell. V 1,
25). Biiyiik Iskender, M.O. 334 yilinda ordugahini
kurdugu Arisbe’den bir giin sonra Perkote’ye
ulasmustir (Arrianos, Aleksandri Anabasis I, 12, 6,
7). Argonautlar, Hellespontos’daki yolculuklari
esnasinda Abydos ve sonra Perkote’nin dniinden
gecmislerdir. Kyzikos'un karisi Kleite, Perkoteli Mer-
posa’nin kizidir (Apollonios Rhodios I 932, 975).
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Perkote’nin kimler tarafindan kolonize edildigi
hakkinda antik yazarlar bilgi vermezler. Buna rag-
men, modern arastirmacilar Perkote’nin Abydos,
Arisbe ve Paisos gibi bir Milet kolonisi oldugu
gortsiindedirler (Rambach 1790, 390; 288; Bilabel
1920, 50-51; Ruge 1937, 683; Ehrhardt 1988, 35).
Perkote adin sikke bastirilmamustir. Yakin cevredeki
Arisbe ve Paisos gibi kiiciik yerlesmelerde de sikke
darbi s6z konusu degildir.

Palaiperkote ve Perkote’nin niifusu, Attik Deniz
Birligi'ne ddedikleri vergi miktarina gore, tahmini
olarak hesaplanmustir. Bu hesaplamaya gore 1000
drakhme 6deyen Perkote’nin niifusu 530, 500
drakhme 6deyen Palaiperkote’nin niifusu 265 kisi
olmalidir (Ruschenbusch, 1983, 141; Tenger, 1995,
154). Her iki kentteki insan yogunlugu g6z Oniine
alindiginda, bunlarn bir kentten daha ziyade Lamp-
sakos topraklarindaki kiiciik yerlesmeler oldugu
sOylenebilir. Palaiperkote ve Perkotenin gecim
kaynaklarinin hayvancilik (Homeros, Ilyada XX,
548; H. Bernsdorff 2001, 61), yiin tretimi
(Athenaios, Deipnosophistai I, 549), liman gelirleri,
tarim ve balikcilik oldugu tahmin edilmektedir
(Tenger, 1995, 154).

Attik Deniz Birligi listesindeki Perkote yaninda
Palaiperkote adinin ge¢cmesi nedeni ile arastirma-
cilar, bu kentleri Erdagi, Narlicesme, Bergaz
(Umurbey) ve Kemiklialan gibi farkli yerlere lokalize
etmislerdir. Ancak bu goriisler, arkeolojik verilerle
yeterince desteklenmemistir. Tarafimizdan bolgede
yiiriitillen arkeolojik yiizey arastirmalarinda konu ile
ilgili baz1 bulgular elde edilmistir.

ERDAGI

Erdagi, Umurbey’in dogusunda, Praktios nehrinin
bati yakasinda ve Hellespontos’tan (Canakkale
Bogazi) kus ucumu 11,5 km., Umurbey’den ise 5,5
km. uzakliktadir (Res. 1-2). Denizden 373 m. yiik-
seklikteki Erdagi, volkanik bir kayaliktan olusmak-
tadir. Giineybat1 kuzeydogu dogrultusunda uzanan
dagin, her iki ucundaki kiiciik yiikseltiler disindaki
arazi diizdiir. Dagin etrafini yikik bir duvar kusat-
maktadir. Sur oldugu diistiniilen (Judeich, 1898, 546;
Schulz, 200, 23) duvar moloz ve dogal kesme tas
kullanilarak, kuru duvar tekniginde insa edilmistir
(Res. 3-4). Ancak duvarlardan giiniimiize, temellere
ait kiiciik bir boliim ulasmustir. Yerlesmeye giiney-
deki uzun bir rampadan ulasiimaktadir. Rampanin
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bati yoniinde, yola paralel bir duvar oriilmistiir.
Genis bir bolgenin gozetlenebildigi Erdagi’nda,
binalarm insasi icin yeterli diiz alan ve kuzey yamacin-
da su kaynagi vardir.

Erdagrnin kuzeydogu ucunda 3-4 m. ytiksekliginde
ve yaklasik 30 m. capindaki tepenin etrafinda ikin-
ci bir duvar vardir. Bu alan icerisinde, 1,5 m. capin-
da daire planl kalintilar dikkati ¢cekmektedir.
Sehrin bir i¢ sur ile cevrilmesi gelenegine, Troas
Bolgesi'ndeki Gargara ve Lamponia kentlerinde de
rastlanir. Kiiciik Asya ve Mezopotamya’da yaygin
olan i¢ surun icerisinde, yonetim binalar1 ve kutsal
alanlar bulunmaktadir (Lang 1991, 21). Erdagi’'n-
da da ic surun boyle bir amaca hizmet ettigi kesin
degildir.

Erdagrnin 500 m. kadar giineyindeki kalintilar
nekropol olarak tanimlanmistir (Judeich 546).
Nekropolde birkac parca pithos ve diizgiin kesilmis
kirec tast bloklar goze carpmaktadir (Res. 5-6).
Nekropol olarak onerilen yerin yaklasik 750 m.
giineydogusundaki Kiremitli Tepe’de, Gec Roma
Cagi seramikleri bulunmustur. Az sayidaki ve kalite-
siz seramik ornekleri, bu alanin bir siire ciftlik yeri
olarak kullanildigini ortaya koymaktadir.

Yamaclar1 ve dorugu kayalarla kaph olan Erdagi ve
cevresindeki engebeli arazi giiniimiizde ormanlarla
kaplidir. Praktios nehri, Erdagi’nin kuzey kiyisinda-
ki derin bir vadiden akmaktadir. Bu yiizden irmak
boyunda tarima uygun alanlar mevcut degildir. Yer-
lesme ve yakin cevresindeki alanlarin cografi yapisi,
tarimdan daha cok hayvancilik icin uygundur.

NARLIGESME

Umurbey’in 1 km. kuzeyinde, Praktios caymin (Ber-
gaz Cay1) hemen kenarindaki kalintilar, bazi aras-
tirmacilar tarafindan Perkote olarak onerilmistir
(Cuinet 1894, 761; Ruge 1937, 864; Miiller 1991,
905). Bu alan, giir akan bir su kaynag yiiziinden Nar-
licesme olarak adlandirilmistir. Narlicesme cevre-
sinde gerceklestirdigimiz arastirmalarda, biz de W.
Judeich gibi seramik parcalar1 disinda antik yap1
kalintisina rastlamadik (Judeich 1898, 546). Verim-
li topraklari hemen kiyisinda bulunan Narlicesme
mevkiinde ele gecen seramik parcalari, Gec Roma
ve Ozellikle Bizans Cagr'na aittir. Seramikler ara-
sinda, ice doniik agizli ve siyah astarli Hellenistik Cag
kase parcalar1 cok azdir.
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BERGAZ/UMURBEY, TABAKLAR MAHALLESI

Eski ad1 Bergaz, yeni adi Umurbey olan kasaba,
Canakkale’nin 15 km. kuzeyindedir. Umurbey’in
merkezindeki pinar, giiniimiizde zeminin 2 m. asagisin-
da kalmistir. Pinarin tzerine insa edilen sadirvana
merdivenle ulasimaktadir. Onlarca kurnadan akan
giir ve kaliteli su, yillar 6nce Bergaz’1 ziyaret eden
arastirmacilarin da ilgisini cekmistir (Pococke 1792,
161; Judeich 1848, 128; Leaf 1923, 112).

Bergaz’da 19. yiizyildaki incelemelerde, Roma
Cagrna tarihlenen iki yazit (Loling 1884, 68;
Legrand 1893, 556) ve birkac antik mimari blok
(Ruge 1937, 864) gortlmiistiir.

Umurbey’deki arastirmalarda belediyeye ait petrol
istasyonunda mermerden yapilmis siitun baslik-
larina rastlanmistir. Kisa siire sonra bunlar,
Canakkale Arkeoloji Miizesi’ne nakledilmistir.
S6z konusu mimari parcalarin, Umurbey’de yikilan
eski camide, devsirme yapi elemani olarak kul-
lanildig1 6grenilmistir. Biri Roma Cagi (Korinth
tipi, M.S. 2.-3.yy.), digerleri ise Bizans Cagi’na tar-
ihlenen siitun basliklarinin buluntu yerleri bilin-
memektedir (Res. 7).

Umurbey sehir merkezinin batisindaki Tabaklar
Mabhallesi’'nde, antik bir iskan yeri tespit edilmistir.
Giineyden kuzeye dogru uzanan tepenin, giineyi
hari¢ diger yonleri sarptir. Ovaya ve Hellespon-
tos’a hakim bir tepe iizerine kurulan yerlesme,
Abydos-Arisbe yoniinden gelen ve Lampsakos’a
uzanan antik karayolu iizerindedir. Giiniimiizde
Tabaklar Mahallesi’nin biiyiik bir boliimiine konut-
lar insa edilmistir. Bos olan araziler ise bag ve
zeytinliklerle kapldir. Ayakta kalmis hicbir kalin-
t1 olmamasina ragmen, arazideki seramik parcalari,
bahce duvarlari icindeki cat1 kiremitleri ve 6giitme
taslar1 buradaki eski iskanin varligini acikca ortaya
koymaktadir.

Tabaklar Mahallesi’'ndeki az sayida el yapimi ackili
canak comlek Ilk Tun¢ Cagr'na aittir (Res. 8). Ik
Tunc Cag sonrasinda iskdnin devam ettigini
gosteren bulgulara rastlanmamistir. Buna karsin
M.O. 7. yiizyildan sonrasina ait canak ¢omlekte ani
bir artis gozlenmistir. Arkaik Cag sonrasinda,
yeniden azalmaya baslayan seramik parcalari, Roma
Cagr'na kadar kesintisiz devam eder. Troas Bolge-
si’nin yerel tretimi kabul edilen gri seramikler,
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Perkote’de de vardir. Genellikle kapali bicimlerden
olusan gri seramikler, diger kentlerdeki 6rnekler gibi
ackili, yalin veya kazima dalga bantlarla siislen-
mistir (Blegen 1958, 275, 276, fig.300-301; F. Utili
1999, 70, 74-76, 230, 231, Abb. 315, 526-533) (Res.
9). Tabaklar Mahallesi’'ndeki Arkaik Cag’a ait boy-
ali seramikler arasinda, Yaban kecisi tislubunda
boyanmus testi, geometrik ve bitkisel bezeklerle
stislenmis tabaklar, kuslu kaseler, dinos, Ionya
kaseleri (Blegen, 1958, fig. 294, 10; Isler 1978, 150,
Beil. 13, 526; Utili 1999, 145-146, 183, 191, Abb. 286,
1-6, Abb. 289, 66, Abb. 299, 249,250) ve siyah figiir-
li vazo parcalari oldukca yogundur (Res. 10-12).
M.O. 7. ve 6. yiizyila tarihlen Dogu Grek tislubun-
daki seramik parcalari, Perkote’nin komsulari olan
Arisbe ve Paisos’daki 0rneklere benzemektedir
(Arslan 2005, 9-14). Klasik Cag’a tarihlenen
seramikler genelde siyah astarli kandil (Sparkes —
Talcott 1970, 73, pl. 38, 310) (Res. 13) ve kantharos
parcalarindan olusmaktadir. Az sayidaki Hellenis-
tik ve Roma Cag1 seramigi, bu alanda cok yogun
olmasa da iskanin devam ettigini gostermektedir
(Res. 14-15).

Tabaklar Mahallesi'nde seramikler yaninda boyali
catr kiremidi ve mimari terrakotta parcalari (Res. 16),
burada bir tapinak veya yonetim binasimnin varligi ile
iliskilendirilebilir. Troas Bolgesi'ndeki resmi ve kut-
sal yapilarin, pismis toprak levhalarla siislendigi bil-
inmektedir (Akerstrom 1966, 5-6; Cook 1973, 334-
336, Lev. 61, 62,10). Tabaklar Mahallesi'nde Antik
Cag giindelik yasaminin izleri olan ogiitme taslari ve
ig agirhiklar: da bulunmustur. Ele gecen ig agirliklari,
Arisbe ve Troia’da oldugu gibi gri seramik parcalarin-
dan imal edilmistir (Blegen 1950, 114, 143, 177, fig.
221, 33.157, 33.160, 33.151, 37.673; Blegen 1951,
269, fig. 32.191, 192) (Res. 17).

Antik kentin nekropolleri, Tabaklar Mahallesi'nin
gliney ve bat1 yonlerinde bulunmaktadir. Bunlardan
birinci nekropol, Tabaklar Mahallesi’nin batisinda-
ki yamaclardadir. Bu alanda mezarlarn izleri halen
goriilebilmektedir. 19. yiizyllda Lapsekili Sabri Efen-
di tarafindan Perkote’de bulunan, Klasik ve Hel-
lenistik Cag’lara ait terrakottalar, F. Calvert (Thier-
sch 1902, 168-170) ve Istanbul Arkeoloji Miizesi'ne
(Mendel 1908, 186-187, KtNr. 1890-1894, Taf. XIII,
9) (Res. 18) verilmistir. Yiizey arastirmasinda ele
gecen bir kadm basi, miize ve koleksiyondaki ter-
rakottalarm bu alanda bulunmus olmalarini destek-
lemektedir (Res. 19). Kentin glineyinde, Perkote’yi
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Abydos’a baglayan karayolunun dogusunda, ikinci bir
nekropol alani vardir. Bu nekropolde yapilan tarim
faaliyetleri sirasinda ortaya ¢ikan lahitler, yol kenari-
na atilmistir. Sandukalari sade olan lahitlerin, kapak-
larinda kose akroterleri kabaca islenmistir. M.S. 2.-
3. ylizyillara tarihlenen lahitler, yerlesmenin Roma
Cagi iskani icin 6nemlidir (Res. 20).

TARTISMA:

Attik Delos Deniz Birligi vergi listelerindeki Perkote
ve Palaiperkote’den dolayi, Perkote halki tarafin-
dan kurulmus, ikinci bir kentin var oldugu kabul
edilmektedir. Eski anlamina gelen “Palai” 6n takisi,
ayni ad1 tastyan ikinci bir yerlesmenin kurulmasida
kullanilmustir (Kahrstedt 1955, 296). Palai 6n ekini
tastyan kentler, Yunan kolonizasyonu 6ncesinde,
yerel halklar tarafindan kurulmustur (Kahrstedt
1955, 297). Ayni isim ile kurulan yeni kentleri, eski
kentlerden ayirmak icin Palai ekinin kullanilmasina,
Skepsis/Palaiskpesis, Gargara/Palaigargaros, Gam-
breion/Palaigambreion, Magnesia/Palaimagnesia ve
Myndos/Palaimyndos gibi Anadolu’nun batisindaki
kentlerde de rastlanir (Kahrstedt 1955, 297).

M.O. 5 yiizyildan sonraki antik kaynaklarda goriilen,
Perkope ve Perkote seklindeki farkli yazilim bicimleri
de yine iki yerlesmenin varligina baglanir. Strabon,
eski Perkote’nin bir isim degisikligine ugradigi ve bu
kentin iyi bilinmedigini ifade eder (Strabon XIII, 20).

Yukaridaki sinirh verilerden yola cikan arastirma-
cilar, Troas Bolgesi’nin kuzeyindeki eski Perkote
(Palaiperkote) ve yeni Perkote’nin (Perkote) yerleri
konusunda farkli goriisler ileri stirmiislerdir.

Arastirmacilardan W. Judeich gore, Erdagi'ndaki
kalintilar Palaiperkote kentidir. Palaiperkote halki,
bilinmeyen bir nedenden dolayr M.O. 5. yiizyilin
ortalarindan 6nce, bogaza yakin bir yere yeni bir kent
kurmustur (Judeich 1898, 546-547). Konuyu daha
ayrintili ele alan W. Leaf, Homeros’un eserinde
sOziinii  ettigi Perkote’nin daha dogrusu
Palaiperkote’nin, Judeich’in aksine Praktios
nehrinin Hellespontos’a dokiildigi kiyr kesi-
minde oldugu goriisiindedir (Leaf 1923, 111). W.
Leaf, yerli halkin (Teukroi ve Gergithes) Yunan
gocleri sonrasinda, tepelere dogru hareket ederek,
Erdag iizerinde yeni bir kent kurduklarini ileri
strer (Leaf 1917, 26). Buna gore Ksenophon’da-
ki Perkope, Palaiperkote olmalidir. Eski yer-
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lesmede oturan (Palaiperkote) halk, dagda otu-
ranlardan (Perkote) kendilerini ayirmak icin
Perkope bicimini kullanmustir (Leaf 1917, 26). Bu
aciklamadan Leaf’in Erdagini Perkote’nin yeri
olarak belirledigi anlasiimaktadir.

W. Ruge, saldirilara karsi giivenli olsa da, agir yasam
sartlaridan 6tiirti halkin, Erdagr'ndan (Palaiperkote)
tarim alanlarina yakin Bergaz’a (Perkote) tasinmis
olabileceklerini aktarir (Ruge 1937, 863-865). D.
Miiller de W. Ruge gibi Palaiperkote’nin Erdag:
oldugu konusunda hem fikirdir. Kendisi yeni kent
(Perkote) icin Kemiklialan Kdyii'nii 6nerir (Miiller
1991, 905) (Res. 21).

Erdagi, Bergaz/Umurbey ve Kemiklialan disinda
Perkote ici Onerilen Narlicesme Mevkii’'ndeki
(Cuinet 1894, 761; Ruge 1937, 864; Miiller, 1991,
905) buluntular, agirlikli olarak Bizans Cagi’'na ait-
tir. Narlicesme ve cevresindeki antik bulgular, bir
yerlesmeden daha ziyade, ciftlik yeri olarak yorum-
lanmalidir.

Yukarida siralanan goriisler ile arkeolojik verilerin
celistigi acikca goriilmektedir. Bunlara kisaca degin-
mekte fayda vardir. Palaiperkote icin dnerilen Erdagy,
Prehistorik bir yerlesme icin oldukca biiyiiktiir. Tar-
ihleme i¢in verilerin eksikligine ragmen, Erdagr'ndaki
surlu yerlesme Arkaik Cag kentlerinin karakteristik
ozelliklerini yansitmaktadir. Fakat yikilmis duvarlar
disinda, buradaki yasami gosteren baska izler eksik-
tir. Bu yiizden Hellespontos’tan 11 km. uzakliktaki
Erdagi, ne Judeich’in dnerdigi Palaiperkote ne de
Laef’in 6nerdigi Perkote olmalidir.

Arastirmacilar tarafindan yeni Perkote’nin lokalize
edildigi Umurbey/Tabaklar Mahallesi'ndeki arke-
olojik kanitlar, yerlesmenin Tun¢ Cagi’'nda iskan
edildigini acikca ortaya koymaktadir. Bir bosluk
olmasina ragmen, M.O. 7. yiizyildan itibaren
Tabaklar Mahallesi'nde giiclii bir iskdninin varligt
s0z konusudur. Bu alan, Arkaik Cag sonrasinda
giderek zayiflasa da Roma Cagi sonuna kadar
kesintisiz iskan edilmistir. Eldeki arkeolojik ver-
iler, Umurbey’i yeni Perkote olarak dnermenin
yanlishigini ortaya koymaktadir. M.O. 5. yiizyilin
baslarinda, Pers krali Dareios’un Perkote’yi ele
gecirmesi ve ayni yiizyilin ortasinda, halkin bir
kisminin baska bir yere tasinmast olayi ile yiizey-
deki seramikler ortiismektedir. Cok sayidaki boy-
alt Yunan seramigi bulunan Umurbey/Bergaz,
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diger arastirmacilarin iddialarinin  aksine

Palaiperkote olmalidir.

Tarafimizdan Palaiperkote olarak Onerilen
Umurbey, Hellespontos’tan 5,5 km. uzaklikta,
bogaz ve ovaya hakimdir. B.Tenger, antik kentte
yasayanlarin Praktios irmagini kullanarak Helle-
spontos’a ulastiklarini disinmektedir (Tenger
1995,154). Gercekten de hicbir antik yazar kentin
bir limana sahip oldugundan s6z etmez. Antik
Cag’da kiyiya biraz daha yakin oldugu disiiniilen
Palaiperkote, Praktios irmaginin tasidigi aliiv-
yonlar yiiziinden M.O. 5. yiizyilin ortalarinda kiyi-
dan iyice uzaklasmis olmalidir. Perkote halki
kentin bogaz ile irtibatinin kesilmesi yiiziinden,
kiytya daha yakin bir yerde, yeni kenti kurmak
zorunda kalmuis olabilirler.

Hellespontos kiyisinda iskan icin iki uygun yer vardir.
Bunlar Praktios’un batisindaki alcak bir tepe ile
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kuzeyindeki Kemiklialan’dir. Batidaki tepelerde
antik iskan izine rastlanmamustir. Buna karsin uzun
bir sahil ve gemilerin demir atmasi icin uygun bir
koya sahip Kemiklialan’da, eskiye ait bulgular mev-
cuttur. D. Miiller, Kemiklialan’da konutlarin insasin-
da kullanilan antik taslar ve kdyiin kuzey yamaclarin-
daki seramikler nedeni ile yeni Perkote’yi, bu kdye
lokalize eder (Miiller 1997, 905). Ancak Kemik-
lialan’daki seramiklerin Roma Cagi Oncesine git-
memesi, bu gorisii bir varsayimdan oteye gotiirmez.

Yakin bir zamana kadar batiklik olan Umurbey Ovasi,
giiniimiizde seftali ve kiraz bahceleri ile kaphdir.
20. yiizyilin baslarina kadar Bergaz/Umurbey’de
tiretilen sebze ve meyveler, Kemiklialan’daki iskele-
den Istanbul’a gonderilmistir. Palaiperkote’den
(Umurbey) Hellespontos’a acilmak icin en uygun
konumdaki Kemiklialan’m, Antik Cag’daki roliiniin
tam olarak anlasilmasi icin daha fazla arkeolojik
veriye ihtiyag vardir.
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Res. 1: Kuzey Troas bdlgesi antik kentleri
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Res. 5-6: Erdagi'nin giineyindeki nekropol alanindaki
pithos pargalar ve tas bloklar
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Res. 7: Eski Umurbey camisinde kullanilmis olan stitun Res. 8: Umurbey,- Tabaklar Mahallesi’nde ele gecgen elde
basliklari sekillendiriimis ¢dmlek parcalari

Res. 10: Tabaklar Mahallesi, Arkaik Cag seramikleri

Res. 9: Tabaklar Mahallesi, gri seramik 6rnekleri
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Res. 11: Tabaklar Mahallesi Arkaik Cag seramikleri

Res. 12: Tabaklar Mahallesi, Arkaik Cag seramikleri, lonya
kasesi ve siyah figUrll vazolar

Res. 16-17: Tabaklar Mahallesi, mimari terrakotta ve ig agirligi

Res. 15: Tabaklar Mahallesi, Roma Gagi
seramikleri, terrasigillata
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Res. 21:
Umurbey
ve Gevresi
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ABSTRACT

The Istanbul branch of the German Archaeological Institute is the largest foreign scientific institute in
Turkey. Even though it has had a long and successful past, the institute must redefine its goals to meet
the needs of the changing Turkish and international academic environment. This article presents
research plans and aims ultimately to contribute to continuing archaeological discussions in Turkey.
Research should be conducted by endorsing the values of collaboration and partnership and by
embracing the joint responsibility towards cultural heritage. Such an approach will ensure that cultural
policies are maintained through united efforts and accredited academic research standards

0ZET

Tiirkiye'deki yabanci arkeoloji enstitiileri arasinda en kapsaml yapilanmaya sahip olan kurum Alman
Arkeoloji Enstitiilerinin Istanbul Subesidir. Her ne kadar Enstitii kurulmus oldugu yildan bu yana ¢ok say-
da arastrma projesini basari ile gerceklestirmis ise de, uluslararasi ve Tiirkiye nin akademik ortamindaki
gelismeler, oniimiizdeki yillarda Enstitiintin amag ve yaklasimlarinin yeniden tamimlamasini gerekli kil-
maktadir. Bu yazi ile, Tiirkiye'de hizla gelismekte olan bilimsel arkeoloji ortamuna, Enstitiiniin nasu kat-
kida bulunabilecegi konusunda bazi 6ngoriileri ve bu dogrultuda tamimlanacak yeni amaclarnni tartismaya
acmaktadir. Enstitiiniin ileriki yillarda yapacagt her tiirlii projenin dayanag kiiltiirel mirasa ortak sorum-
luluk ve duyarliligi olan, yiiksek akademik standartlara sahip isbirligi ve ortaklik ilkesi olmalidwr. Akade-
mik ortamun bilimsel standartlarint yerine getiren, isbirligi ve paylasumi esas alan stirdiiriilebilir kiiltiir poli-
tikalari ancak bu sekilde gerceklesebilir.
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INTRODUCTION

The Istanbul branch of the German Archaeological
Institute (DAI) - a public research institution
operating under the auspices of the Foreign Office
of the Federal Republic of Germany with branches
in many countries - is the largest foreign research
institute for archaeological disciplines in Turkey
(Fig. 1). When it was established in 1929 following
the approval of a request by the German
government to the Republic of Turkey, its research
program differed considerably from the older
branches in Rome and Athens. While they were -
and still are - characterized by an obvious focus on
Greek and roman archaeology, the Istanbul branch
(in the following: the Institute) aimed to cover all
periods of Turkey’s culture and history, “...from the
oldest to the most recent times”, as Martin Schede,
the founding director of the Istanbul branch of the
DAL, declared in a policy statement?.

Despite the loss of one post in the 1990s, assigned to
the Ottoman periods, the Institute still attempts to
pursue its initial aims. Today, the post-doctoral
scholars employed in Istanbul include a prehistorian,
a Near-Eastern archaeologist, two Classical and one
Byzantine archaeologist, and an architect
(Bauforscher) working on the architecture of
Anatolia from prehistoric to Ottoman times. Two
research assistants working on their doctoral thesis
are Classical archaeologists, one postdoctoral
research fellow is a prehistorian. The assignation of
different archaeological disciplines to the various
positions (directors, researchers, research-assistants
and postdoctoral research fellows) is not fixed but
highly flexible. Hence we are able to follow actual
trends and developments in the archaeological
sciences and combine them with the needs of our
long-term research projects such as Hattusha (Fig.
2) or Pergamon (Fig. 3).

Apart from these general outlines, one major aim of
our current and future research policy is to maintain
and extend research cover over as many periods and
materials as possible. This endeavour does not lay
claim to any universality, but instead reflects our
interest in cross-cultural and comparative
approaches. We think that Turkey is particularly
appropriate for such approaches, given its long
historical tradition, its position as the site of crucial
historical evolutions such as the “neolithic
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revolution” and its function as a bridge between east
and west. In order to foster a fruitful academic
exchange with visible synergies, we will reinforce our
efforts to build academic networks within the
Institute and beyond, including colleagues from
Germany, Turkey and elsewhere. The first network
with the title “Manifestations of Power and
Hierarchies in Urban and Rural Landscapes” ran
from 2006 to 2008. For 2009-2010, a further network
is planned with the title “Changes of Epochs
(Epochenwandel) and Processes of Historical
Transformation in Anatolia”. Several projects of the
Institute will be involved in a process of academic
exchange and discussion with each other and with
colleagues from German, Turkish and international
universities and research institutions, organized in
the framework of seminars and workshops. The
academic networks form part of the DAI-wide
research-clusters  (Forschungscluster), covering
broader and more general themes such as “Political
Spaces”, and forging contacts with archaeologists,
historians and colleagues from other relevant
disciplines outside the DAL

The material basis of our research — whether inside or
outside the networks and clusters — consists in field
projects, i.e. excavations, surveys and studies of
architecture. Additionally, work on material in
museums represents another important source of new
archaeological data. This also includes the
presentation of unpublished excavations and finds in
Web-based archives as highly useful tools for the
scientific community. A planned joint-venture
between the Archaeological Museum of Istanbul and
the Institute raises high expectations with regard to
this form of cooperation.

The field projects can be roughly divided into long-
term excavations such as Gobekli Tepe, Hattusha,
Miletus and Pergamon, and short-term projects
(maximum five years) such as Anazarbos or
Oinoanda3. The long-term excavations with their
stable infrastructures should be regarded as research
centres in their own right under the direction of the
DAI*. The focuses of their research have to be (re-
)Yformulated every five years and are evaluated by the
Zentraldirektion, the scientific governing body of the
DAI. According to their respective research
programs, they should invite sub-projects from



91

ISTANBUL BRANCH OF THE GERMAN ARCHAEOLOGICAL INSTITUTE

Turkish, German or international universities to
participate. Additionally, they are centres of
education for advanced students and platforms for
academic discussions in the form of small and
informal meetings and seminars during the
excavation campaigns. Projects such as Gobekli Tepe,
Hattusha, Miletus and Pergamon fulfil an important
function as laboratories of new archaeological
questions and methods which not only can be applied
over an adequate time span, but can also be reviewed
and further developed within a long-term perspective.
As showcases of the DAI and of German
archaeology, they should become points of reference
in a fruitful and cooperative academic contest
between the various national and international
archaeological projects in Turkey. The effort to attain
the highest possible standards also applies to the
conservation and presentation of archaeological sites,
where these projects have particular responsibilities
due to their long-term nature.

The short-term projects are much more flexible in
terms of organization and scientific focuses. Ideally,
they are cooperation projects with Turkish partners
or sub-projects within Turkish or international long-
term excavations or surveys. Due to the continuous
presence of the DAI in Turkey, participation in
rescue excavations, which are not limited to the
traditional excavation seasons, might be an
opportunity for future cooperation. Successful
examples from Pergamon/Bergama, where the local
Museum and the DAI are carrying out such
excavations together, lead in the right direction.

The infrastructure of our work is formed by the
Institute in Istanbul and the various excavation
houses. The core elements in Istanbul are the library
(Fig. 4) and the photo-archive (Fig. 5), both the
largest structures of their kind for the archaeological
sciences in Turkey. They do not only serve the needs
of the Institute’s projects, but are also crucial tools
for all archaeological research in Turkey.
Consequently the library, which currently holds
60,000 volumes and two hundred ongoing
periodicals, is not only open to scholars, but also to
students and the general public. The great
importance of our library, which was named one of
the 10 best libraries in Turkey in 2007 by the
newspaper HiirriyetS, is reflected by the large
number of 4,750 readers in 2008. Among the various
libraries of the DAI (for example Berlin, Rome,

Athens, Cairo, Madrid) the Istanbul branch is in
second place after Rome and equal with Athens in
terms of the frequentation of the library.
Additionally, the Institute houses accommodation
facilities and rooms for public lectures and
workshops. It is also the base for various public
relations  activities, including a  website
(www.dainst.org/abteilung_266_de.html), a yearly
brochure (Fig. 6), public lectures and guided tours to
the museums and monuments of Istanbul.

Apart from scientific public relations for a wider
audience, the Institute also organizes and hosts
specialized conferences, for instance in 2007 on
“Bautechnik im antiken und vorantiken Kleinasien”
and in 2008 on “Byzantinische Kleinfunde im
archédologischen Kontext” (together with the Koc
University). The public lectures by Turkish, German
and international scholars are directed at laymen as
well as colleagues from different archaeological
disciplines. Unfortunately, there has been a decline
in attendance figures at the lectures over the last
couple of years, particularly among students and
colleagues from Istanbul. This might be partly due to
problems in understanding German, the preferred
language of most of the lectures (see below).
However, we will continue to offer such lectures
since we are convinced that they form an integral
part in the international exchange of new results and
methods.

On the basis of the Institutes research program, its
projects and its infrastructure, the following future
aims and directions can be formulated:

1) COOPERATION AND PARTNERSHIP

When the Institute was founded in 1929, it was the
first foreign research institute with a clear focus on
archaeology in Turkey. Against the background of the
modernization of the young Turkish Republic, setting
up an academic system played a crucial part and was
a core element of the ideas of Mustafa Kemal
Atatiirk. German scholars played an important role in
this astonishing process, which was particularly
fruitful for the field of archaeology. In this context,
Kurt Bittel, director of the Institute between 1938-
1944 and 1954-1960, also became the founder of the
Institute of Prehistory at the University of Istanbul as
well as the academic teacher of many eminent
Turkish archaeologists®. However, Turkish archaeo-
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logy — in particular prehistory — also oriented itself in
various other directions and created close links with
Anglo-American academia. And despite more or less
continuous academic teaching by the Institute‘s
directors and other members of the staff in Turkey
until today, the Institute is not the central point of
reference for Turkish archaeologists anymore. In my
point of view, the loss of such a monopolist position is
a very positive development, reflecting the full
integration of Turkish archaeology in the
international scientific community. Nowadays, the
Institute still holds a very prominent position among
other foreign institutes, but we have to adapt our
profile to the changing world of archaeology and
particularly to the changing environment in Turkey.
The latter is characterized by the establishment of
several public and private universities and research
centres with archaeological departments located all
over the country.

In the future, the academic networks mentioned above
will become a central tool of scientific cooperation. By
discussing specific archaeological problems on an
informal and continuous basis, joint projects between
Turkish and German scholars can be developed.
Thanks to its specific potential - i.e. the coverage of
most periods of Anatolian history and their study in a
cross-cultural and comparative perspective (see above)
- the Institute can offer a platform for exchange beyond
the limits of national academic systems and their
typical structural shortcomings (concurrence between
different national academic ‘schools’, development of
exclusive networks etc.), which are to be observed in
Germany as well.

Another basis for the development of networks is
the knowledge of the German language and/or
experience with the German academic world by
means of Humboldt, DAI or DAAD scholarships
etc. In archaeology and the classics, the knowledge
of (at least some) German is still a precondition for
serious academic work. Due to the long and close
Turkish-German relations, the degree of knowledge
of German in Turkey is remarkably high. Having this
in mind, we adhere to German as the basic language
in our lectures and publications, even if this might
reduce our potential audience’.

A good knowledge of German on the part of
Turkish academics is a great potential which led to
the establishment of a network for Turkish
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Germany-alumni by the Institute in cooperation
with the German Academic Exchange Service
(DAAD) in 2005 (Fig. 7). One of the aims of this
network is to build up and strengthen contacts
between Turkish and German universities, which
might result in joint research projects or student
exchanges. In this respect, the Institute intends to
play an important role as mediator, particularly in
encouraging German students to gain academic
experience at Turkish universities. Exchange in this
direction has slightly increased in the last few years,
but there is still potential to be exploited. This
process might be further enhanced by German
colleagues who start to discover Turkish
universities, particularly the private ones, as an
interesting job-market.

Concerning Turkish-German cooperation in
archaeological field-projects, it should be possible to
carry them out under Turkish, German or joint
directorship. The latter form, however, is difficult to
realize due to the specific regulations of Turkish law
on archaeological excavations and surveys requiring
one project director. Beyond the level of project-
directorship, the exchange of students from both sides
in archaeological field projects should be intensified.
This however requires good mutual knowledge of the
respective language for communication as well as for
the documentation systems.

Cooperation also works by organizing joint
conferences or exhibitions. Here the already very
good relations of the Institute with, for example, the
Istanbul Archaeological Museum, the Research
Centre for Anatolian Civilisations of the Koc-
University and the Istanbul Arastirma Enstitiisii
should be further strengthened (Fig. 8)8.

2) RESPONSIBILITY

The opportunity to work at very prominent archaeo-
logical sites in Turkey is a great courtesy of the Turkish
Republic and also a sign of firm trust in German
archaeology and the Institute. Such trust implies
responsibilities for the Institute, not only in terms of
high-standard research and publication, but also in the
preservation and presentation of the sites. Therefore,
large scale conservation projects and the development of
management plans have to be an integral part at least of
the long term projects. Responsibility means
furthermore that it has to be made clear that the



93

ISTANBUL BRANCH OF THE GERMAN ARCHAEOLOGICAL INSTITUTE

preservation of the cultural heritage is a joint obligation
of both the German (or other foreign license holder) and
the Turkish side. In particular the development of
management plans for archaeological sites offers various
possibilities of cooperation between the Institute and
Turkish universities, the Ministry of Culture and
Tourism and the local administrations. In this context,
cooperation between the Municipality of Bergama, the
Mimar-Sinan-University, the Ko¢ University and the
Institute in developing a management plan for
Pergamon/Bergama should be mentioned.

3) STANDARDS

The time when foreign institutes developed
archaeological standards in Turkey is clearly over, and
it has to be stated that Turkish universities played a
leading role in this respect from the very beginning of
the Turkish Republic. On the other hand, academia is
always a field of fruitful competition, and the Institute
firmly declares its will to participate in this
competition. Therefore it is our obligation to promote
the latest methods, techniques and — above all —
approaches of German archaeology in Turkey. In this
respect, our field projects, academic networks,
conferences etc. still aim to set standards — though
clearly not as development workers, but rather as part
of an international scientific discourse going on in
Turkey. Particularly in specific fields of our disciplines,
such as the study of historical buildings (Bauforschung),
where German scholarship is traditionally very strong,
we can still give important stimuli to the Turkish and
international colleagues working here. The Institute
accordingly attempts to represent such disciplines and
fields of research as have a positive and successful
tradition in Germany. This is in line with our belief that
Anatolia is one of the most important and promising
areas of archaeological research and hence an
important laboratory for methods and approaches
from all over the world. This is reflected by the highly
praiseworthy “Kazi Sonuclart Toplantisi” organized
every year by the Ministry of Culture and Tourism,
which is attended by a great number of German
colleagues who not only contribute but also receive
important stimuli for their own work.

4) SUPPORT

The Institute’s infrastructure puts us in the favorable
position of being able to contribute in many ways to
archaeological research in Turkey. Not only is this

sound international academic practice, it is also, in
our view, an important aspect of the bilateral
cultural policy between Germany and Turkey. As
part of the German Foreign Office, the Institute
takes this task particularly seriously.

The support includes the library, which is open to
everybody and can be used day and night by the
colleagues staying in our guest-rooms. In view of the
large number of newly founded departments of
archaeology at Turkish universities with hardly any
books, it is clear how important such support is. And
even at the traditional universities in Ankara,
Istanbul and Izmir, a general tendency to
concentrate books in centralized libraries with
limited access stresses the importance of the
Institute’s library for archaeological research in
Turkey. Therefore, the Institute will use all efforts to
keep the high standard of its library despite rising
costs for publications and maintenance.

The photo-collections of the Institute are the biggest
of their kind in Turkey and represent valuable
cultural archives. Despite the lack of a
photographer, we are attempting to build them up
further and to make them accessible via internet.

By means of “guest invitations” (Gasteinladungen),
the Institute offers a non-bureaucratic way for
Turkish colleagues to work in other libraries of the
DAI such as in Berlin or Athens. We would like to
increase this form of support and also to introduce
other forms of scholarships for Turkish colleagues.

Our peer-reviewed scientific journals and
monographs — such as “Istanbuler Mitteilungen”,
“Istanbuler Forschungen” or “BYZAS” (Fig. 9) -
contribute significantly to the publication of
archaeological material from Turkey and to its
discussion by an international academic audience.

CONCLUSION

The Institute believes that its future aims and directions
lie in making a significant contribution to the
international archaeological discourse going on in
Turkey. This contribution will follow the principles of
cooperation and partnership, responsibility towards the
cultural heritage, high standards in research and finally
support as part of good international academic practice
and bilateral cultural policy.
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NOTES

L' Tam very grateful to Prof. Dr. Mehmet Ozdogan for

encouraging me to publish these very preliminary thoughts
which initially were only intended as a stimulation for dis-
cussion with Turkish and international colleagues.

2 On the history of the Istanbul Branch of the DAI see
Hauptmann 1991.

3" An overview of recent research projects of the DAI is given
on the homepage of the Institute (http:/www.dainst.
org/abteilung_266_de.html) and in the yearly report of the
DAL in the Archdologischer Anzeiger; for 2007 see Archdol-
ogischer Anzeiger 2008/1 Beiheft p. 159-192.

4For a discussion of the risks and opportunities of traditional

long-term projects, particularly Pergamon, see Raeck 2001.
5 Hiirriyet 9.3.2007, p. 4.
6 On Kurt Bittel, see Esin 1999.
7 The choice of English for this article — although TUBA-
AR accepts contributions in German — is due to the fact
that it was first drafted for a British audience.

See most recently the exhibition ,,Ahsap Istanbul“ on
Istanbul‘s wooden houses (Istanbul Arastirma Enstitiisii
—DAI30.10.2008 — 15.3.2009) or the conference “Tumul
istanbul 2009 - Tumuli as Sema” on burial mounds (Cen-
tre for Anatolian Civilisations of the Ko¢-University —
DAI 1.-3.6.2009).
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0ZEL KONU: ARKEOLOJIDE KALAY

Unsal YALGIN - Hadi 0ZBAL
Ozel Konuyu Yayina Hazirlayanlar

Insanlik tarihinin en énemli madenleri arasinda yer alan kalay kuskusuz stratejik yonden
de biiyiik bir oneme sahipti. Kalaym Tun¢ Cagr madenciligindeki yeri ve kokeni konularn
bir stire daha arkeoloji diinyasini ugrastiracak gibi goriinmektedir. TUBA-AR’mn bu dzel sayi-
styoluyla kalay konusunda stiregelen tartismalara bir katkida bulunmay: amacladik. Bura-
da kalay konusunda yapilan arastirma sonuclarmmn tiimiinii yaymlamanin ve tek tek her
soruya yanit bulmanin miimkiin olmadigimin bilincindeyiz. Ancak erken kalay kullanimiyla
ilgili, cok yonlii soru ve sorunlara bir forum olusturmak bizim acimizdan énemliydi.
TUBA-AR’in bu sayisint hazirladiktan sonra konuyu biittin boyutlariyla ele alamadigimi-
zin bilincine vardik. Bu nedenle TUBA-AR’in yakin bir gelecekte konuya yeniden yonele-
rek tarihoncesi kalay arastirmalariyla ilgili yeni bir sayt hazirlayacagini timit etmekteyiz.

Bu sayidaki kalay dosyasinin gerceklesmesinde emegi gecen tiim yazar ve hakemlere en icten
tesekkiirii bir borc biliriz.

SPECIAL SECTION: TIN IN ARCHAEOLOGY

Unsal YALCIN - Hadi 0ZBAL
Special Section Editors

Considered among the most important metals in human history, tin undoubtedly had
strategic significance in Bronze Age archaeology. Trying to locate its provenance is bound
to keep archaeologists busy for years to come. With this section we hope to further
contribute to the discussions about tin and its origins in the Ancient World. We are
conscious that the volume addresses limited issues and is unable to conclusively answer all
pressing questions. Yet our intention was to present multifarious issues revolving around
early tin. As the volume neared conclusion we realized that many aspects of research
concerning tin still remain to be considered. Our hope is that TUBA-AR returns to these
questions in the near future by publishing a second issue of investigations on prehistoric tin.

We cordially thank all authors and surveyors who enabled this publication with their
contributions and critiques.
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STRATEJIK ‘ONEMI OLAN’ BIR METAL: KALAY

Unsal YALGIN

Kullanilmis olan en eski maden bakirdir; daha MO
9. binyilda dogal bakir toplanarak boncuk gibi
kiiciik nesnelerin yapiminda kullanilmistir. MO 5.
binden itibaren bakir kendi cevherlerinden kaza-
milmaya baslanir. MO 4.binin baslarindan, Son Kal-
kolitik Cag’dan itibaren altin, giimiis ve kursun
kesfedilmis, ayrica polimetalik kompleks cevherler
cikarilarak ergitilmeye baslanmistir. Boylece arsen-
li, antimuanl ya da diger iz elementleri iceren bakir
tirleri elde edilmistir. Bu donemde insanlar bile-
simlerine gore metallerin farkli 6zellikler goster-
digini ayirtetmis ve MO 4. binin ikinci yarisindan iti-
baren arsenli ve antimuanl cevherler bakirin cev-
herleriyle birlikte izabe edilerek ergitilmesine gecil-
mis ve bu baglamda bakirin % 4-5 oraninda arse-
nik icerdiginde saf bakirdan daha uygun 6zellikle-
re sahip oldugunun ayirdina varilmistir. Kalay ise
Son Kalkolitik Cag’in sonlarinda kesfedilmis ve
kullanim acisindan, bakirin metal 6zelliklerinin cok
daha uygun duruma gelmesini saglamistir. Saf bakir
yeterince sert olmadigi icin silah tiirii aletlerin yapi-
mina uygun degildir; madenci ustalarinin bu soru-
nu ¢cOzmek icin arayis icinde olduklarini diistinebi-
liriz. Olasilikla arsenli bakirin {iretim siirecinde
ustalar, bakirin baska madenler ile karistirildigi
konusunda bir deneyim sahibi olmus, cesitli dene-
melerden sonra MO 3.binyilda ustalar kalay: far-
ketmis ve bakirla alasmasini saglayacabilecek tek-
nolojiyi gelistirmislerdir. Bakir, kalay ile alastiril-
diginda sertliginin belirgin bir sekilde artmasinin
yani sira dokiim icin cok daha uygun bir duruma
geldigi de goriilmustiir. Bakirin kalayla karistiril-
mast ile elde edilen bilesim yeni ve sert bir metal-
dir; bu kesif insanlik tarihinin akisini degistirmistir.
Yaklastk MO 3000’lerde maden ustalari s6z konu-
su yeni hammaddeyi kullanmaya baslamus, giderek
tas, tahta, kemik ve saf bakirdan tiretilen aletler ve

silahlar yerlerini tunctan yapilan benzer 6rneklere
birakmislardir. MO 3. binin ilk yarisinda, Ilk Tung
Cag1 I ve II donemleri boyunca, tunc nesneler
oncelikli olarak toplumun seckin tiyelerinin kulla-
nimina yonelik olarak iiretilmislerdir. Mezopo-
tamya ve Anadolu’daki seckin yoneticilerin zengin
Olii armaganli mezarlarinda, cogu altin ve giimiis-
le bezenmis bircok tunc¢ nesne bulunmustur; bun-
larin arasinda en iyi bilinenleri Ur ve Alacahdyiik
kral mezarlaridir. Zengin mezar armaganlari soylu
ve seckin sinifin altin, glimiis ve tung nesnelerle, az
bulunan degerli ve yar1 degerli taslara verdikleri
Onemi acik olarak yansitmaktadir. Bu donemde
On Asya’da tuncun daha ¢ok ayricalikli bir yoneti-
ci siifin var oldugu anlasilan Kuzeybati ve Orta
Anadolu ile Yukari Firat, Dicle havzalar1 ve Mezo-
potamya’da yeglendigi, buna karsilik Anadolu’nun
diger bolgeleriyle On Asya’nin geri kalan kesimin-
de arsenli ve antimuanl bakir ya da saf bakir kul-
laniminin devam ettigi anlasiimaktadir. Anado-
Iu’da kazilmis olan merkezlerden tunc buluntulari
ile One cikan yerler arasinda Troya, Alacahdyiik,
Hasanoglan, Horoztepe, Eskiyapar ya da Ahlath-
bel’i sayabiliriz. Tung teknolojisi MO 3. binin ikin-
ci yarisindan baslayarak yaygilasmis, MO 2. bin-
yilda ise tiimiiyle benimsenmis ve bdylelikle bronz
ya da yaygin adiyla tung, On Asya iilkelerinin en
onemli hammaddesi durumuna gelmistir. Tunc-
tan yapilan nitelikli aletler, insanoglunun biiyiik
agaclar1 kesip ahsap barmaklar, kopriiler ya da tek-
neler yapmasini, tung¢ tarim aletleriyle tarlasini
daha derin kazabilmesini saglamis, boylece artan
verimin sagladigi bol iiriin, art1 deger olarak done-
min sosyo-ekonomik kurgusunu yonlendirmistir.
Tunc silahlara sahip olanlar, diismanina karsi iistiin-
liik saglamis, tung aletlerin yardimiyla diger maden
ve hammadelerin bicimlendirilmesi de kolaylas-
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mustir. MO 1. binyilda silah ve alet iretiminde tun-
cun yerini celik aldiysa da, giiniimiize dek tung,
insanlik tarihinin en 6nemli alasimlarindan biri
olma 06zelligini sirdiirmistiir.

Bu baglamda kisaca kalay1 tanimlamakta yarar var-
dir: Kalay, Latince stannum, plumbum album ya da
plumbum candidum olarak adlandirilan, glimiisimsi
beyaz bir metal olup kimyasal element cizelgesinde Sn
ile gosterilir. Kalay1 ince levhalar halinde haddelemek
olasidir. Moch Skala’sinda 1,8 sertlige sahip olan
kalay yumusak bir metaldir. En 6nemli ve sik rastla-
nan cevheri kasiterittir (SnO,). Fazla sik goriilme-
mekle birlikte diger onemli cevherleri arasinda fran-
keit (PbsSn3Sb,Sqy, teallit (PbSnS,), stannit
(CuyFeSnS,) ve musistonit ((Cu,Zn,Fe)Sn(OH)g)
yer alir. Kompoze cevherler olan stannit ve musisto-
nit bakir ve kalay icerdiklerinden tuncun kesfedil-
mesinde biiyiik bir olasilikla 6nemli rol iistlenmisler-
dir. SO0z konusu kompoze cevherler ergitildiginde
tung aciga ¢cikmis olmalidir.

Kalay yataklari, bakir, demir ya da giimiise oranla
cok daha enderdir. Mineralojide dag kalay yatakla-
1 ve aliivyal kalay yataklar1 olmak iizere iki tiir
kalay yatagi ayirt edilmektedir. Dag kalay yataklar
granit kokenli magmatik kayaclarda bulunur. Bu
tiir kalay pegmatik-pnomatolik ve hidrotermal yatak-
larda goriliir. Gilintimiiziin 6nemli kalay yatakla-
r1 Giineydogu Asya’da Tayland, Malezya ve Endo-
nezya’da, Afrika’da Giiney Afrika Cumhuriyeti'nde,
Kongo ve Nijerya’nin yani sira Giiney Amerika’da
Bolivya ve Brezilya’da yer alir. Tarihoncesinde kul-
lanilan kalay yataklar1 Orta Asya’da Ozbekistan,
Tacikistan ve Kazakistan’da saptanmustir. Ingilte-
re’de Conrnwall, iber Yarimadasi, Fransa’da Bre-
tanya, Giiney Almanya’da Erzgebirge ve Cek Cum-
huriyeti'nde bazi yataklar da Avrupa’nin énemli
kalay yataklar1 arasindadir. Ancak s6z konusu Avru-
pa iilkelerinde tarihdncesi donemlerde kalay cika-
rilip ¢cikarilmadigi heniiz aydinlatilmamus bir konu-
dur. Orta Fransa’da, Italya’nin Toskana Bolgesi'nde
ve Sardunya Adasr’'nda, Yugoslavya’da ve Roman-
ya’da da kiiciik capl kalay yataklari bulunmaktadir.
Onasya arkeolojisi kapsaminda ele alinan ve Ilk
Tunc Cag, tunc iiretiminde kullanilan kalaym koke-
ninin yukarida tanimlanan Avrupa kalay yatakla-
rindan gelmedigini burada belirtmek gerekir. MO 1.
binyilda yerel gereksinim icin isletilen Avrupa kalay
yataklari, Antik Cag’da daha kapsamli olarak kul-
lanildig1 anlasiimaktadir.

Unsal YALCIN

Yakin zamana kadar, ne Anadolu, ne de Kafkaslar
ya da Kuzeybati Iran’in maden yataklari bakimmdan
zengin olan bélgeleri, i1k Tunc Cagi boyunca Onas-
ya cografyasinda kullanilan kalayin olasi kaynak
alanlari olarak diistiniilmemistir. Bu goriise yol acan
iki neden vardir; bunlarn ilki s6z konusu bolgeler-
de kayda deger 6nemde kalay yatagiim bulunmadig
varsayimy, digeri ve belki de daha baskin olani kalay
ticareti ile ilgili MO 2. binyila tarihlenen ¢cok sayidaki
yazili belgede kalay ticaretinin yonii ile ilgili anla-
timlardir. Kiiltepe, Ugarit ve Katna’da bulunmus
olan Eski Asur yazili belgeleri, tiiccarlarin kalay:
Dogu’dan (olasilikla Orta Asya, Afganistan, Indiis ve
Iran) getirerek Mezopotamya ve Dogu Akdeniz
Bolgesi'ne dagittiklarindan soz etmektedir. Bu
donemde Mezopotamya ve Dogu Akdeniz’de tica-
ret, saray ekonomisi olarak tanimlanan bir sekilde,
yerel yoneticilerin denetimi altindadir. Mezopo-
tamya’dan baslayan ticaret ag1 Dogu Akdeniz liman
kentleri Ugarit ve Byblos’tan doguda Misir’a, bati-
da ise Ege’ye ulasacak bicimde diizenlenmistir. Suri-
ye iclerinde ise, kuzeyde yer alan Halep ile ana yol-
larin kesistigi kavsak konumununda olan Katna
kenti 6nemli bir rol oynamaktaydi. MO 2. binyil
Anadolusunda ise, Kiiltepe-Kanes kalay ticaretinin
merkezi durumuna gelmisti. Esek kervanlarma ytik-
lenen kalay, Asur iizerinden Orta Anadolu’ya ulasir,
oradan da satisa sunuldugu yerlerde altin ile giimiis
karsiligi alict bulurdu.

Son yirmi yilda yapilan arastirmalar MO 2. binde ve
Son Tunc Cagr'nda kullanilan kalayin Orta Asya
iilkelerinden Ozbekistan, Kazakistan ve Tacikis-
tan’dan gelmis olabilecegini gostermektedir. Yapi-
lan arastirmalar bu tilkelerdeki kalay madenlerinin
tarihdncesi donemden beri isletildigini ortaya cikart-
mustir. Bu baglamda MO 2. binde kullanilan kalayin
olasilikla Orta Asya kokenli olmasi akla yakindir; 2.
binyildaki bu duruma karsin, MO 3. binde kullani-
lan kalaym kokeni heniiz aydinlanmamustir. 1987
yilinda Bolkardagi’'ndaki Kestel'in kesfi bu konuya
yeni bir bakis acis1 getirmis ve cok yonlii tartismala-
ra neden olmustur. Arkeolojik kazilar ve dogabilim
arastirmalari ile MO 3. binyilin ilk yarisinda Kes-
tel’den kalay cikarildig1 kanisina varilmis, ancak bu
yaklasim bilim diinyasinda beklenen onayr gorme-
mis, Avrupali baz1 bilim insanlar1 Kestel’de kalay
cikarilmis olabilecegi konusunda kuskularini dile
getirmislerdir. Bolkardagi’'ndaki hidrotermal cat-
laklarm altin icermesi, burasinin altin ¢cikarmaya
daha elverisli olabilecegi izlenimini dogurmustur.
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Ancak, yapilan ayrintili arkeometalurjik arastirma-
larla cok sayida potanm ic ylizeyinde kalay tane-
ciklerinin saptanmis olmasini gdzardi edemeyiz; s6z
konusu pota artiklar1 burada siirekli kalay iiretimi-
nin oldugunu kanitlamaktadir. Yine de Kestel’de
iretilen kalay Mezopotamya ve Anadolu’yu kapsa-
yan bolgenin timiinde MO 3. binlerin kalay gerek-
sinimini karsilamis olmayabilir; bir olasilik olarak
burada yalnizca yerel gereksinimi karsilayan sinirh
bir iiretimin gerceklestirildigini diisiinebiliriz. Biitiin
bunlar g6z ontine alindiginda Kestel’de kalay iire-
tildigi artik kabul edilmelidir.

Yukarida degindigimiz gibi Anadolu’dan elde edi-
len kalayin erken bir tarihteki kullanimiyla ilgili
verilert goz ardi edilmeyecek bir olgudur; ancak bu
donemde gerek Anadolu, gerekse Mezopotamya’da,
seckin soylu kesimin zenginliinin simgesi olarak
goriilen tunctan yapilma buluntularin sayisinin cok-
lugu, bu kadar yogun bir titkketim icin Anadolu kay-
naklarinin yeterli olamayacagini, dolaysi ile baska
kaynaklarin da aranmasi gerektigini diistindiirmek-
tedir. Bu da baska nereleri olabilecegi sorusunu
ortaya koymaktadir. Ozbekistan, Kazakistan ve Taci-
kistan’daki Orta Asya kalay isletme tarihcesi MO 2.
ve 1. binyillar icin kanitlanmis olsa da, bolgedeki
kalay madenlerinin MO 2. binyildan daha eski bir
tarihte isletildigi yolunda bir veriye hentiz ulasiima-
mustir. Bu durumda MO 4. bin sonlarinda Tiilinte-
pe’de kullanilan kalayin nasil ve nereden elde edil-
digi yanitsiz bir soru olarak durmaktadir. ilk Tung
Cag1 toplumlarindaki ayricalikli kesimin biriktirdi-
gi yiizlerce tunc¢ nesnenin iiretiminde kullanilan
kalay nereden saglanmistir? Anadolu, Kafkasya ya
da Iran’daki bir kalay yatagi bu sorunun yaniti ola-
bilir. Bu baglamda kalayin kaynagin1 Kestel’de de
aramak yanlis sayilmaz. Ayrica Kayseri’de sapta-
nan yeni buluntu yeri akilda tutulmahdir. Belki de o
donemde Anadolu’da yerel gereksinimi karsilama-
ya yeterli olacak, heniiz bulamadigimiz kiiciik capl
daha bircok kalay isletmesi vardi. Bu soru heniiz
yanitlanmadan durmakta ise de, ortaya cikan yeni
veriler artik Anadolu’da kalay olmadig1 yolundaki
OngOriiyii bir yana birakmanin zamani geldigini gos-
termektedir.

Kafkasya ve Iran’1 da kapsayan bolgelerde de kalay
cikartmaya elverisli jeolojik formasyonlar bulun-
maktadir. Kisa bir siire dnce MO 2. bin ve 1. binyil-
larinda Bati Iran’da kalay madenciliginin yapildig
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yoniinde verilere ulasiimistir. Bu durumda gelecek-
te yapilacak olan madencilik arkeolojisi ve arkeo-
metallurji arastirmalarini beklemek en uygun tutum-
dur. Tarihoncesi isletme izlerini tasiyan ve heniiz
bilinmeyen kalay madenlerinin bulunmasi 1srarla
beklenmektedir ve bunlarin ortaya cikmasi kesinlikle
stirpriz olmayacaktir.

A ‘STRATEGICALLY IMPORTANT’ METAL: TIN
Unsal YALCIN

Copper was the first metal used by humans, already
by the 9th millennium BC being collected as native
metal and used for the production of small beads.
Copper began to be obtained from ores starting in
the 5th millennium BC. By the beginning of the 4th
millennium BC gold, silver and lead were also
discovered. The Late Chalcholithic Period witnessed
the exploitation and extraction of poly-metallic and
complex ores. Thus different kinds of copper like
arsenical copper, antimony copper and copper with
other trace elements began to be produced and it
became clear the addition of different metals yields
alloys with different properties. By the second half
of the 4th millennium BC arsenic and antimony
ores began to be extracted and smelted together with
copper ores. Arsenical copper (with 4-5% arsenic)
had superior (delete better) properties to pure
copper. The discovery of tin alloys by the end of the
Late Chalcholithic Period is logical; pure copper is
not hard enough for the production of weapons.
Experimental production with different ores by
innumerable metal smiths may have led to the
discovery and importance of tin. By the end of the
Late Chalcolithic Period (3000 BC), it became clear
that when alloyed with copper, tin improved both
mechanical strengthened and casting ability of
copper. Alloying copper with tin to form a new and
firm metal has changed the course of human history.
From 3000 BC onwards this became a favored raw
material among metal smiths. Tools and weapons
made of bronze began to replace those of stone,
wood, bone and copper. In the first half of the 3td
millennium BC (in the Early Bronze Age I and II)
this precious new allow and the resulting bronze was
a prestige good. Bronze objects, mostly decorated
with silver and gold, have been recovered from rich
elite tombs both in Anatolia and Mesopotamia.
Among them one can list the famous finds from Ur
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and Alacahdyiik. Rich finds from graves provides
important clues about elite traditions of hoarding
and burying precious metals like gold silver and
bronze as well as precious and semiprecious stones.
Bronze artifacts have been discovered in the
residences of these privileged leaders in north-
western and western Anatolia, at sites like Troy,
Alacahdéyiik, Hasanoglan, Horoztepe, Eskiyapar or
Ahlatlibel, and settlements in the Upper Euphrates,
Tigris and in Mesopotamia. But in other regions of
Anatolia and in the Near East the earlier alloy of
arsenical copper and even pure copper was still in
use. By the second half of the 374 and 2°d millennium
BC bronze technology gained significance and
bronze became an important commodity. Bronze
tools enabled people to chop down large trees to
build huts, houses, bridges or ships more efficiently.
They could plough the fields deeper and get better
crops. Bronze weapons gave them the upper hand on
the battlefield. Moreover, bronze was used to carve
and shape other raw materials. Although even today
bronze remains an important alloy, by the 15t
millennium BC it was replaced by iron in the
production of tools and weapons.

Before going into further details, as a brief intro-
duction to tin, we find it useful to present it basic
features. Tin, stannum, plumbum album or plumbum
candidums, is a silvery white metal with the chemical
symbol Sn. It is a soft metal (Moh’s hardness scale:
1, 8), and highly malleable that allows it to be rolled
out into thin sheets. Compared with the other metals
like iron, copper and zinc, tin is rare. Cassiterite
(tin stone: SnO,) is the most important and
frequently used ore. Other important but less
common tin ores include franckite (Pb5Sn3SbyS14),
teallite (PbSnS,), stannite (CupFeSnSy) or
mushistonite ((Cu, Zn, Fe)Sn(OH)g). The latter
two, stannite and mushistonite, had probably an
important part in the discovery of bronze, as they
contain both copper and tin and would have been
recognized as bronze when smelted.

Compared with copper, iron or silver tin deposits are
very rare. Mineralogically one can differentiate two
types of tin: mountain tin and alluvial tin. Mountain
tin is bounded to the granitic magma bodies. It
occurs in pegmatic-pneumatolic and hydrothermal
deposits. Today the most important ore deposits
are found in South-eastern Asia (Thailand, Malaysia,
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Indonesia), in Africa (South Africa, Congo, Nigeria)
and in South America (Bolivia, Brazil). Prehistoric
tin deposits are found in Central Asia (Uzbekistan,
Tajikistan and Kazakhstan). In Europe Cornwall in
England, the Iberian Peninsula, the Bretagne in
France, the Erzgebirge in South Germany and in the
Czech Republic bear the most important tin deposits.
However, to date no evidence of prehistoric tin
mining has been found in these European ore
deposits. They appear, in other words, not connected
with the Early Bronze Age metallurgy. The only
evidence of mining in these deposits comes from the
15t millennium BC (Early Bronze Age of Europe)
and Antiquity.

Anatolia, North-western Iran and Caucasus have
traditionally not been considered as possible origins
of tin. The common belief pointed out for these
regions has been that they do not bear noteworthy
tin deposits. This idea was supported by several
scripts from the 20d millennium BC. The Old
Assyrian cuneiform texts from Kiiltepe, Ugarit or
Qatna, for example, report that merchants delivered
tin from the East (Central Asia, Afghanistan, Indus
Valley, Iran (?)) to Mesopotamia and to the Levant.
We know that the import of this material was
regulated through local palace economies through
the harbors of Ugarit and Byblos to Egypt and the
Aegean ports via the Mediterranean. The North
Syrian city Aleppo and Qatna played important
roles in the distribution of tin. The latter city was
situated at the crossroads of the most important
trade routes. In Anatolia Kanesh (Kiiltepe) was
developed to the ultimate trade center for tin in the
20d millennium BC. Tin reached Central Anatolia via
Assur by donkey caravans where it was traded for
gold and silver.

Investigations over the last two decades have yielded
considerable evidence for early tin mining in Central
Asian countries like Uzbekistan, Kazakhstan and
Tajikistan. This suggests that the origin of tin in the
20d millennium BC may in fact be coming from
Central Asia. But what was the situation in the 3rd
millennium BC? What evidence do we have for tin
mining in the Early Bronze Age? The discovery of
the Kestel mines near Nigde Camardi in the early
1990’s has caused considerable controversy.
Investigations here have determined that tin mining
here took place during the 3'4 millennium BC over
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600 years. The question as to whether Kestel was the
origin of Bronze Age tin remains because many
scientists have not approached this possibility with
approval. Some European scientists have expressed
their doubts. The fact that some of the hydrothermal
intrusions within the Kestel mine are also rich in gold
has led many to believe that the mine is actually
much more suitable for the mining of gold. Previous
archaeological and archaeometallurgical investi-
gations as well as the latest study on several crucible
fragments from Goltepe have yielded pure tin prills
in a thin band of tin oxide on the inner surface of the
crucibles. This data may be interpreted as possible
evidence for the production of “industrial” tin. On
the other hand, it is clear that this mine alone
probably could not have fulfilled the growing need
for tin in both Mesopotamia and Anatolia in the 3rd
millennium BC. In any case, the idea that this mine
could have produced limited quantities of tin to
meet local needs should not be overlooked and
needs to be accepted.

If we consider Anatolia to be an origin of the earliest
tin for bronze objects for Anatolian and Mesopo-
tamian elites, the Anatolian mines (to the extent that
they a known) are undoubtedly insufficient. This
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raises the question that other regions must clearly
have been involved. Let us focus our attention on the
central Asiatic tin deposits in Uzbekistan,
Kazakhstan and Tajikistan once again. Tin mining
during the second millennium has successfully been
proven from all across these countries but the region
lacks any evidence of earlier use of these ore
deposits. Where did the early tin we find at
Tiilintepe, dating to the end of the 4th millennium
BC originate? The most logical answer would be a
tin source in Anatolia, Caucasus or Iran. Kestel is
one possibility but the new site near Kayseri could be
considered an alternative. It is likely that there are
many small tin deposits in Anatolia that can be
regarded as potential locales of tin extraction. It is
now set aside all resignations that Anatolia lacked tin.

The geological formations in other regions like
Caucasus and Iran may also support tin extraction.
The site of Deh Hosein in western Iran has yielded
evidence for tin mining during the 21d and the 15t
millennium BC. For the time being it is best to await
upcoming results and new investigations into mining
archaeology and archaeometallurgy. New and yet
unknown prehistoric tin deposits could undoubtedly
yield important results.
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OZET

Tung yapumnda kullandan kalaymn, Tun¢ Cag’'inda Anadolu’ ya nereden ve nasil saglandigr sorusu hem arkeo-
loglar, hem de yerbilimciler icin 6nemli bir bilmeceyi olusturmustur. Bu soruya cevap olmas icin Anadolu’nun
jeolojik—metalojenik yapist, Anadolu’daki kalay cevherlesmeleri ve kalay tiretimine ait son jeoarkeolojik bul-
gular bu makalede irdelenmistir.

Anadolu’nun jeolojik catist Pontitler, Anatolidler ve Arap Kitast olarak tanimlanan ti¢ kitasal parcadan ve bun-
larin arasinda sikisnus eski okyanus ortamina ait derin deniz ¢okelleri ve ofiyolitik karmasiklardan (stitur kusak-
lan) olusmaktadir. Bu jeolojik catu icinde kalay, kuzey batt Anadolu (Bati Pontidler) ve I¢ Anadolu’ daki (Ana-
tolidler) metamorfik kayaclar icine sokulan magmatik kayaclar ile cevresinde bulunmaktadir.

Tiirkiye'de kalay minerali ilk kez Bursa ilinde, tipik bir kalay graniti olan Uludag granitinin giineyinde sap-
tannustir. Madenbelenitepe cevherlesmesi olarak bilinen yatakta kalayin siilfiirlii minerali olan stannit
(Cu2FeSnS4) saptannustir. Bu bolgede gecmis donemlerde madencilik yapidigina ait herhangi bir bulgu ise
mevcut degildir. Bu kusakta yer alan Uludag wolfram yatagi, Giimele Sn belirtisi ve Tahtalidag W cevherles-
mesi bolgenin bir W-Sn provensi oldugunu gostermektedir. Bu provens Hersiniyen yash carpisma veya son calis-
malarla Oligosen yast verilen kitasal kabugunun ergimesiyle olusan granitlerle ilgili bir provens olup bu kusak-
ta gecmis donemlerde calisilmis kalay yataklarinin bulunmasi olasidur.

Kalay icin Anadolu’'da en énemli yatak, son yilarda yapilan arastumalarla jeolojisi, mineralojisi ve gecmis donem
madenciligi aydinlatilmus olan Celaller (Camardi-Nigde) kalay yatagidir. Bu yatagin cevher minerali kassite-
rittir (SnO2) ve Nigde masifinin metamorfik kayaclan icine sokulan kalay granitlerine bagh olusmustur.
Yatak civanndaki pek cok iki mikali granit stoklar, bir baska ifadeyle kalay graniti (Om. Uckapil S-tipi gra-
niti) bulunmaktadir. Bu granitler kuzey bati Anadolu masiflerinde oldugu gibi, Nigde ve Kirsehir masifinin de
kalay yataklar: olusturma potansiyelini gosteren en onemli jeolojik verilerdir. Celaller (Camardi-Nigde) kalay
cevherlesmesinde cevher minerali kasiterit (SnO2) olup, burada Ilk Tun¢ Cagi’nda bu yatakta yapilan tiretim
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galerilerinin yanisira cevherin islendigi ve ergitildigini belgeleyen cok sayida cevher kirma ve ogiitme degirmen-
leri bulunmustur. Ayrica, Celaller (Camardi-Nigde) kalay yatagimin yaklasik 45 km giineybatisinda, Bolkardag
mermerleri icine sokulum yapan Horoz Graniti’nin (S-tipi) kuvars porfir dayklarina bagh olusmus Sulucade-
re Pb-Zn damarlarinda da stannit mineralleri bulunmaktadir.

Anadolu’nun kuzeybatisinda Bursa civannda goriilen Hersiniyen yash kalay granitleri ile Nigde civanndaki Alpin
yasl kalay granitleri; Anatolid - Pontid - Arap Kitasimin carpismasi ve kabuk kalinlasmasina bagl olarak yer
derinliklerindeki sedimenter malzemelerin kismi ergimesine bagl gelismis granitlerdir ve Ingiltere, Malezya, Cin
gibi cesitli iilkelerde kalay tiretiminin yapildigi granitlerle benzerlik gosterirler.

Sonug olarak; gerek Alpin, gerekse Hersiniyen dag olusumu kusagt iizerinde yer alan Anadolu; kalay yatak-
lannin olusumuna da olanak saglayan bir jeolojiye sahiptir. Nigde ve Uludag masifi basta olmak iizere, Ana-

dolu’da kalay cevheri tiretimi yapunus bazi yataklann gelecekte bulunmasi da siirpriz olmayacaktir.

INTRODUCTION

Tin (Sn) was a very important metal for making
bronze tools in the Bronze Age, between 3000 -
1500 BC (as an alloy with copper). The tin content
of the earths crust is twenty times lower than copper,
and twenty thousands times lower than iron (average
crust, Sn: 2.5 ppm, Cu:50 ppm, Fe: 54000 ppm; Kra-
uskopf 1989). In spite of its lower abundance and the
difficulties of mineral definition compared to those
of copper and iron minerals, early civilizations loca-
ted many tin deposits. Tin content typically is very
low, rarely exceeding 2 % Sn, therefore, finding a tin
deposit in the Bronze Age is still a bewildering phe-
nomenon even for today’s geologist.

Even though bronze tools were widely used in Ana-
tolia throughout the Bronze Age, the possible sour-
ces of tin are not very well understood in Anatolia
and its nearby regions. Owing to the unique posi-
tion of Anatolia, the source of tin is of special geo-
archeological interest in understanding the raw
material trade in ancient time. In order to contribute
to the understanding of this enigmatic problem
within this paper, geology, metallogeny and tin mine-
ralizations of Anatolia have been reviewed with
regard to its tin potential and/or tin supply capacity
for making bronze, in the Bronze Age.

GEOLOGY OF TURKEY

Turkey basically consists of three major tectonic
units, being the Pontides, Anatolides and Arabian
Plate from north to south, respectively (Sengdr and
Yimaz 1981). Pontides belongs to Eurasia,
including the Paleo-Tethyan Suture Zone (PTSZ) of
Hercinian age, and the Karakaya Suture of Cim-
merian age. The underlying rocks of the Pontides are

represented by the Kargi and Tokat Massif along
with epi-metamorphic rocks of Paleozoic age, cut by
the Glimiishane granite of the Permian age (Cogu-
lu 1975). The Uludag granite in the west is defined
as a Hercinian granite by Oztunali (1973) and Oli-
gocene by Okay et al. (2008). This peraluminus
granite shows tin granite features which are different
in mineralogy and metallogeny to those of other
granites in northwestern Anatolia. Ophiolitic rocks
in the Kiire region are generally accepted as rem-
nants of Paleo-tethyan oceanic crust. Karakaya mar-
ginal basin was opened within the Pontides in the
Early Triassic and closed during the Late Triassic
(Okay and Tiiysiiz 1999; Okay and Gonciioglu 2004).
Rock associations of the Karakaya Complex consist
of exotic blocks such as limestone, diabase, serpen-
tine, chert, mudstone etc. in a sedimentary matrix.
Although complex geological features occur in the
Western Pontides, the Eastern Pontides in contrast
show relatively monotonous geological features.

The North Anatolian Suture (NASZ), also called the
Izmir-Anakara-Erzincan Suture Zone, consists of
ophiolitic mélange (accretionary complex) and ser-
pentinised basic-ultrabasic rocks. These ultrabasics
consist of tectonites such as hazburite, dunite, and
include podiform-type chromite deposits. The
melange consists of tectonically imbricated rocks,
namely chert, radiolarian chert, reddish clay,
spilite, and diabase. Many manganese or ferroman-
ganese deposits occur in the radiolarian chert seri-
es throughout the melange zone (Oztiirk 1997).
NASZ separates the Pontides from the Anatolides,
and melange formations of this suture zone consti-
tute an E - W trending belt from the Aegean coast
to the Armenian border (Fig.1).
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The Anatolides are located between the Pontide and
the Arabian continentes (Fig.1), which consists of
high grade metamorphic rocks. Mesozoic and Ceno-
zoic formations unconformably cover the Anatoli-
des; therefore, the E- W continuity of the Anatolian
metamorphic massifs is not seen very well. The Men-
deres Massif, the Kirsehir Massif, the Nigde Massif
and the Bitlis Massif from west to east are accepted
as the continuation of the same old underlying units
of the Anatolides. These massifs are composed of high
grade metamorphosed rock associations and represent
African Plate fragments, welded to Eurasia through-
out the North Anatolian Suture zone in the pre-Eoce-
ne Period (Sengor and Yilmaz, 1981).

The Tauride Mountains consists of Paleozoic - Meso-
zoic autochthonous and allocthonous sedimentary
units. These tectono-stratigraphic units mostly con-
sist of passive margin - type platform carbonates
from the Early Paleozoic to the Eocene which were
deposited on the Anatolian bas. However, Moix et al.
(2008) concluded that Taurides was accreted to the
Anatolides during the Carnian - Norian time span as
an independent tectonic unit.

The South Anatolian Suture Zone (SASZ), known
also the Bitlis - Zagros Suture, begins from the
Mediterranean coast and extends into Iran (Fig.1).
This suture zone separates Anatolides from the Ara-
bian continent, including mélange series and basic -
ultrabasic rocks as in the North Anatolian Suture
Zone. The South Anatolian Suture Zone represents
a south branch of the Neo-tethyan ocean, closed by
the end of the Miocene in southeastern Turkey ( Sen-
gor and Yilmaz 1981).

The Arabian continent occupies the southwestern
part of Turkey separated by South Anatolian Sutu-
re Zone (Fig.1). The oldest rock of the Arabian
continent consists of unmetamorphosed Paleozoic —
Mesozoic sediments cropping out in Hakkari pro-
vince. These Paleozoic and Mesozoic carbonates
represent a passive margin sedimentary rock asso-
ciation, which was highly deformed within a N - S
directional compressional tectonic regime that last-
ed to the late Miocene.

METALLOGENIC STRUCTURE OF TURKEY

The development of metallogenic belts of Turkey is
related to the Tethyan evolution in Turkey. The Teth-
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yan evolution is associated with two major orogenic
events in Turkey. The first is called the Hercinian-
Cimmerian orogenesis (mountain building period-
process) which is related to the evolution of the Paleo-
Tethyan Ocean and the Karakaya Marginal Basin.
The second is Alpine orogenesis which is related to the
evolution of the Neo-Tethyan Ocean and its branches
from the Jurassic to Miocene (Fig.1 and 2).

The mineralizations related to the Hercinian - Cim-
merian orogenesis in Turkey are represented by
three important deposits, the first is Kiruna-type
Avnik iron ore deposit in Bitlis Massif, the second is
Uludag W mineralization, and the third is Cyprus-
type Kiire Cu deposit. The Madenbeleni Tepe stan-
nite mineralization must also have been formed at
this time. The Kiruna - type Avnik iron ore deposit
(Fig.1) with high phosphorus, occurs within the
gneiss and amphibolites of the Bitlis Massif. The Ulu-
dag skarn- type W deposit was formed by metaso-
matic reactions between the Uludag granite and
carbonatic country rocks (Kaaden 1958).

Alpine phase mineralizations of Turkey are com-
mon and include different types of deposits, some
with giant ore reserves. The subduction of the Neo-
Tethyan oceanic crust (Izmir-Ankara-Erzincan
Ocean) beneath the Pontides continued through-
out the Cretaceous. A continental arc magmatism
associated with this north polarized subduction
resulted in I- type granitoide intrusion and the for-
mation of Kuroko-type Cu-Zn-Pb-Ag+ Au deposits.
The Cayeli and Murgul massive sulfide deposits
were formed in volcanoclastic rock associations
which deposited in a back arc rift basin (Pejatovic
1979; Schneider et al. 1988). Many vein and skarn-
type polymetallic Pb-Zn-Cu sulfide deposits, also
formed related to arc magmatism in the Eastern
Pontides throughout the Cretaceous (Oztiirk ez al.
2008). Carlin - type Kaletas Au Deposit (Tiiysiiz et
al. 1994; 1995) was also formed close to the arc -
trench system in the Eastern Pontides, whereas the
tavsan dag1 porphyry Mo deposit formed an inner
arc in the middle Pontides (Fig. 2).

The Anatolides reveal very composite metallogeny
compared to the Pontides. Many bauxite deposits
have been developed in karstic depressions on the
passive margin carbonates throughout the Tauride
Mountains especially during the Cretaceous (Oztiirk
et al. 2002). Black shale hosted the Ulukent manga-
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nese deposit that formed in an anoxic sub basin of
the southern branch of the Neotethyan Ocean
(Oztiirk and Hein 1997). Subduction of a southern
branch of the Neo-tethyan oceanic crust beneath the
Anatolides from the Upper Cretaceous to the Eo-
cene resulted in the formation of a continental mag-
matic arc on the Anatolides which is known as Bas-
kil Magmatics (Yazgan 1984). This arc magmatism
produced the porphyry-type Cu-Mo and pollymetalic
Pb-Zn-Cu-Ag+Au mineralization in the Keban
Region in the east of Turkey. Western equivalents
of these subduction events were represented by vol-
cano-plutonic rock associations in northwestern
Anatolia in the Paleocene to the Miocene age span.
The most important economic Pb-Zn deposits
and/or NW Anatolian Pb-Zn =+ Cu metallogenic pro-
vince were formed related to this magmatic activity.
The Balya and Arapucandere skarn-hydrothermal-
type Au-bearing Pb-Zn=*Cu deposits were formed
related to calc-alkaline granites mostly in the Oligo-
cene (Kasapci et al. 2008).

During the syn-to post collisional period between the
Pontide and the Anatolide, S, I and A- type graphi-
nites formed in the Anatolides (Boztug 2000) and
this resulted in tin mineralizations in Central Ana-
tolia. Polycyclic magmatic activity associated with
the collision-related crustal melting resulted in gra-
nitic batholith formation in Anatolides. Felsic to
intermediate intrusives and/or S - type tin granites
formed by partial melting of pelitic sedimentary
materials. Certain elements such as B, F, and Sn
were enriched in roof sections of the granites and
deposited within quartz veins both into granites and
metamorphosed country rocks (i.e. Celaller tin depo-
sit). At this stage, the Divrigi and Hasancelebi skarn-
type iron ore deposits were also formed at the lime-
stone-serpentine contact in the Eastern Taurides
(Unlii ez al. 1995; Oztiirk et al. 2005).

Post-collisional extensional tectonism throughout
Western Anatolia is a feature of the late Cenozoic
(Seyitoglu and Scott 1996). This extension is asso-
ciated with lithospheric thinning probably related to
changes in the geometry of the subducted slab, the
dynamics of the mantle wedge, and the beginning of
slab rollback along the Hellenic subduction zone (Le
Pichon and Angelier 1979; Cemen et al. 2007; Burch-
fiel et al. 2008). Basic alkaline intrusives, hyperbysal
stocks and related hydrothermal activity from the
Paleocene to the end of the Miocene resulted in Au,
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B, REE-F-Th-Ba, Sr and F deposition from west to
east indicating an important mantle contribution
into the continental crust. Extensional tectonics in
western Anatolia owing to the steepening of the
subduction angle from the Miocene to the present
resulted in the degassing of the mantle and is asso-
ciated with the worlds’ biggest borate deposits in
playa lakes (Helvacit and Alanso 2000). Both epi-
thermal-type Ovacik Au (Yimaz 2002) and
porphyry- type Kisladag Au deposits have been for-
med related to the graben structures and hydrot-
hermal activity.

The Kizilcabren REE-F-Ba-Th deposit of the Mio-
cene is related to carbonatites (Ozgeng 1993), which
formed during the extensional stage related to injec-
tion of melts from the mantle into shallow crustal
levels through deep seated faults. This mantle sig-
nature on the metallogeny of Anatolia from the
Paleocene to the Miocene could be accepted as an
indicator of a post-collision extensional period. On
the other hand, certain siderophile and chalco-
phile element enrichment (Au, Fe, V, Cu) in mine-
ral deposits, for example in iron ore deposits in Ana-
tolia, can be explained either as direct mantle con-
tribution or remobilizing of these elements from
ophiolitic country rocks. The ultimate origin is not
well understood.

Mississippi Valley-Type Pb-Zn deposits, namely the
Karakaya and Meskan Tepe Zn-Pb deposit in Hak-
kari region, were formed within passive margin car-
bonates of the Arabian continent via orogenic and/or
deep seated fluids originating from the suture zone
during the Miocene (Hanilci and Oztiirk 2008).
Similar deposits, such as Delikkaya Pb-Zn deposit
also occur within the passive margin sediments of
Anatolides, formed by orogenic fluids in Paleocene
- Eocene time interval (Hanilci and Oztiirk 2005).

FORMATION TYPES OF TIN DEPOSITS

Tin deposits occur by hydrothermal activity with relati-
vely high P-T conditions, 300- 600°C, associated with
both alkali and S-type peraluminus granites (Haapala
1997). Elemental association of the tin consists of W,
Mo, Nb, F, P, Be, B, Li, Nb, Ta, and REEs in alkaline
magmatic rocks. Low Ba and high Li and Sr have been
recommended as a pathfinder for tin deposit. The for-
mation of tin deposits can be divided into four main
types related to granite host rocks relationships (Fig.3).
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The first and common type of deposit is intraplu-
tonic deposits, occurring in the greisenized roof pen-
dant section of granitoid batholiths. Tin enrichment
occurs in greisen — bordered vein swarms within the
granite along the roof zone of cupolas related to late
stage magmatic crystallization. The second is skarn -
type Sn deposit of which there are few worldwide,
being relatively unimportant. The third type occurs as
irregular replacement bodies in carbonate country
rocks or as strata-bound type along bedding of limes-
tone near granite. The fourth type is stockworks or fis-
sure veins regarded as fracture fillings in the country
rocks. The tin deposits of Turkey (Celaller deposit)
can be accepted as belonging to this group. The most
important tin deposits occur in Malaysia, China, Rus-
sia, England, Bolivia and Portugual.

TIN MINERALIZATIONS IN ANATOLIA

Although there is some published research on the
geology of tin mineralization in Anatolia (Kaptan and
Jesus 1974; Kaptan 1992; Pehlivan and Alpan 1986;
Cagatay at al. 1979), an important historical tin mining
site has recently been found by Yener and Ozbal
(1987) in Anatolia. Long -term studies of these groups
revealed that the Goltepe region (Fig . 5.), close to
Nigde in Central Anatolia, was an important mining
and metallurgical site for tin metal in the Early Bronze
age (Yener et al. 1989; Yener 1994).

The geological nature of Turkey, especially within
the central metamorphic massifs of Anatolides pro-
vides a favorable environment for tin formation.
Crystaline massifs of the Anatolides include both S
and A-type granites and their silisic hyperbysal
stocks, displaying important similarities to the host
rocks of known tin mineralization of the word. An
important S- type or two mica granite (Yurdagiil
2004) occurs to the south of Bursa and is called the
Uludag Granite, studied by many geologists, in
terms of its geochemistry and petrography (Oztunal
1973, Okay et. al. 2008). The Uludag Granite is a tin
granite due to its peraluminus composition, altera-
tion features such as greisenization (coexistence of
the specific alteration minerals such as beryl-tour-
maline-topaz), and having two micas as muscovite
and biotite. Tungsten (W) and tin (Sn) occur toge-
ther in tin granites due to their similar geochemical
behaviors in high P-T conditions. The presence of
the important skarn-type W deposit (Scheelite) at
the contact between the limestone and S- type Ulu-
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dag Granite clearly indicates its tin granite nature.
The Madenbeleni Tepe tin mineralization occurs
south of this granite. The Giimele tin prospect was
an important tin deposit located east of Bursa, accor-
ding to historical notes (Kaptan 1992)

Uckapili granite (Gonciioglu 1986) is also a good
example of tin granite in Turkey, located in the
Nigde Massif in Central Anatolia. The Celaller tin
deposits occur south of this granite. The Uckapili
granite includes two micas biotite and muscovite, and
is intruded into gneiss and marble of the Nigde
Massif. Radiometric age determination of the Ucka-
pili granite has been made by Goncuoglu (1986),
giving a Cenomanian age (95+11 Ma) from whole
rock Rb/ Sr analyses. Despite similar mineralogi-
cal nature and metal content, the age of the Ucka-
pili granite is different from the Uludag granite.
This phenomenon can be explained by partial melt-
ing of the deeper section of the continental crusts of
both the Anatolides and the Pontides, and having
their available crustal thickness.

THE MADENBELENI TEPE TIN MINARALIZATION

This mineralization occurs in Western Anatolia,
south of Bursa Province, studied by Cagatay et al.
(1979) in terms of ore and alteration mineralogy.
The Madenbeleni Tepe tin mineralization occurs in
greisenized granite porphyry stocks at Handere
Creek, south of the Uludag granite (Fig. 4).

The main tin mineral is stannite (CupFeSnSy).
Minor amounts of cassiterite (SnO,) are associated
with other metallic minerals such as arsenopyrite,
pyrite, sphalarite, fahlerz (tennantite-tetrahedrite),
galena, chalcopyrite, bournonite, boulangerite, ruti-
le and pyrhotite (Cagatay et al. 1979). Gangue mine-
rals are quartz, muscovite and minor apatite. The
mineralization was defined by Cagatay et al. (1979)
as hydrothermal quartz greissen — type, formed at
relatively high temperature. This mineralization
represents a fissure-filling-type vein formation asso-
ciated with S-type Uludag granite, lying at shallow
depth. There is no indication of ancient mining acti-
vity in the field.

THE CELALLER TIN MINERALIZATION

The Celaller tin mineralization occurs west of
Celaller Village in southern Nigde Province (Fig.
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5). The area has been studied by Oygiir et al. (1984),
associated with an iron ore project, and by Caga-
tay and Pehlivan (1988) in terms of tin mineralogy.
The Celaller tin mineralization occurs as E-W tren-
ding veins within the high grade metamorphic rocks
of the Nigde Massif, composed of marble, gneiss,
quartzite, gabbro and tourmaline-bearing quartz
veins (Fig. 5). Pegmatitic dykes of a buried grani-
te resulted in development of a reaction skarn
zone around the dykes with hematite. Aplites and
tourmaline bearing quartz veins are seen very well
in the field, representing a late magmatic hydrot-
hermal system associated with a main body of buri-
ed granite. Tin mineralization occurs as cassiteri-
te and hematite-bearing quartz veins in this meta-
sedimentary rock series. Granitic pegmatite dykes
display an advanced sericitic and argillic alteration.
Tin mineralization occurs at the top of the grani-
tic cupola or greisenized contact zone of the granite
(Cagatay and Pehlivan 1988).

The formation sequence of the mineralization is
cassiterite, quartz, hematite, carbonates such as cal-
cite, dolomite, siderite, and pyrite. Minor amounts
of chalcosine, native bismuth, arsenopyrite, pyro-
tite, and limonite, psilomelane, malachite, covellite
are also defined as supergene minerals. Mean value
of the microprobe analyses of eight cassiterite sam-
ples from the Celaller region (Cagatay and Pehlivan
1988) indicate that the cassiterite includes minor
impurities such as Mn, Fe, Ca, occuring very close
to its stochiometric ratio (98.02 % SnO» ; 0.47 %
Ca0; 0.45 % FeO; 0.05 % MnO; 0.04 % TiO, ).

THE SULUCADERE ZN- PB -SN MINARALIZATION

The Sulucadere tin - bearing Pb—Zn deposit occurs
45 km southwest of the Celaller deposit. The tin
mineral is stannite (CuyFeSnSy). This location rep-
resents the second area of stannite formation in
Turkey. The mineralization is related to low grade
Pb-Zn formation at the high elevation of the Bol-
kardag region.

Rock associations of the mineralization area consist
of Mesozoic marble, ophiolitic melange, quartz
porphyry dykes, and Eocene clastics (Fig. 6). The
highly altered Horoz granite of Paleocene age occurs
south of the mineralized area. There is a general con-
sensus on the formation of the mineralization as
being related to the S-type Horoz granite and its
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quartz porphyry dyke emplacement. Quartz
porphyry dykes consist of quartz and feldspar phe-
nocrystals, muscovite, pyrite, rutile and titanite.

Stannite-bearing Pb-Zn formation was studied by
Cagatay and Arman (1989) especially for its min-
eralogy. Paragenetic assemblage according to these
authors consists of zinc blend, chalcopyrite, galena,
pyrite, fahlerz, arsenopyrite, marcasite, stannite,
bournonite, phyrotite, siderite, ankerite. Supergene
alteration minerals are chalcocite, limonite, azurite,
psilomelane etc. Gangue minerals are calcite dolo-
mite, quartz, epidote, muscovite, and chlorite.

Stannite occurs as both inclusion and exsolution
patches in sphalerite. Their habits generally are
euhedral or subhedral. Most of the coarse cassite-
rite crystals are 125 x 75 micron in dimension. Accor-
ding to microprobe results, the formula of stannite
has been calculated as Cuy gZng sFe(y 7Sn() 9S4 by
Cagatay and Arman (1989). This zinc-rich stannite
chemistry is very different to those of Bolivian stan-
nites (Dana 1892).

THE SART RIVER CASSITERITE — BEARING
PLACER GOLD DEPOSIT

The Sart River placer - type gold deposit occurs close
to Aegean Coast, mined from ancient time to the pre-
sent by conventional techniques. Gold, electrum (gold
and silver mixture), cassiterite, zircon, ilmenite were
extracted from coarse grained Pliocene alluvial fan
sediments. Both gold and cassiterite originate from
the arsenopyrite and tourmaline - rich quartz veins of
the high grade metamorphosed Menderes Massif.
There is no economic importance of cassiterite.

DISCUSSION and CONCLUSIONS

The Sn deposits occur associated with S-type grani-
te, or two mica (muscovite and biotite) granite, or tin
granite. Behavior of W is very similar to Sn and
therefore, Sn and W deposits occur together. Sn-W
mineralizations were formed mainly by magmatic
hydrothermal solutions in relatively high P -T con-
ditions, 500- 300 ©C, defining a metallogenic belt.

Syn and post-collisional S-type granitoids which
were intruded into the high grade metamorphic
massifs of the Anatolides resulted in vein-skarn-
type Sn=W mineralizations. Such Sn+W metallo-
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geny are seen in the Balikesir-Bursa-Eskisehir regi-
on of the northwestern Anatolia related to S - type
garnites of Hercinian age (Fig.7). Tin deposits rela-
ted to S-type granites also occur in the highly meta-
morphosed rocks of the Central Anatolian Massifs
with low W content.

Sn=W province of NW Anatolia and Sn province of
Central Anatolia are related to continent-continent
collusion of the Anatolides with the Pontides during
the Cimmerian - Hercinian and the Alpine oro-
geny. These collision granites, the so-called tin gra-
nites, were generated within the continental crust by
partial melting of pelitic metasedimentary rocks (Sn
content of the metapelites, clay stone, is higher than
the other rock types) which gave rise to the two mica
(muscovite and biotite) granites. The Uludag granite
in NW Anatolia and the Uckapili granite from Cen-
tral Anatolia are typical examples of tin granites of
Turkey. S-type granite does not occur in the Ponti-
de belt along the Black Sea coast. The granites of the
Black Sea regions are mostly I-type arc granitoids
which are unfertile for tin formation. Therefore;
tin formation is limited in Turkey to the Central
Anatolian matamorphic massif and NW Anatolia.

The presence of tin mineralization in the Maden-
beleni Tepe of Northwestern Anatolia, Celaller and
Sulucadere in Central Anatolia related to S-type
granites, indicates their possible tin potentials. A-I-
S-type granitoides, of the Kirsehir Massif in Central
Anatolia, form big batholiths, which can also be
accepted as a potential tin province of secondary
importance.

Recent paleoarcheological studies reveal that the
region of the Nigde Massif, Central Anatolia ser-
ved as important tin resource in the early Bronze
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Age period. The underground galleries (Fig.8a),
shafts, refractory crucible fragments, stone mortar
for crushing and grinding (Fig. 8b) were found at
both Kestel and Goltepe, (Yener and Ozbal, 1987)
as a unique and very old mining area in Central
Anatolia, possibly even in the world. The artifacts
from prehistoric mining are dated to the third mil-
lennium B.C. According to Yener (1997), crucib-
les at Kestel could have been used to assay the tin
content of ore in order to make strategic decisions
during mining that totals 200 tons of tin produced
over perhaps a thousand years. However Pernica et
al. (2003) do not accept such a kind of elemental
Sn production in this site. The mining site is under
the conservation of the Minister of Culture and
Tourism of Turkey.

The geology of the Nigde Massif and its surrounding
area indicates that the region has a special impor-
tance for tin potential with high a grade around the
Uckapili granite. Therefore, some abandoned mine
sites of tin from ancient times or some undiscovered
tin deposits may be found around the Celaller depo-
sit in the near future. NW Anatolia Sn=W belt of
Turkey also reveals an important potential area for
finding some ancient mining sites.
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Fig. 1: The important ore deposits and suture zones separating the tectonic units of Turkey.
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Fig. 3: Figure showing main formation types of Sn
deposits related to tin granite.

Fig. 2:
Formation
history of the
different types
of ore deposits
in Turkey
(depicted on
the base on the
“Tethyan
Evolution in
Turkey”
according to
Sengér and
Yilmaz 1981).
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Fig. 4: Geological map of the Uludag Massif (a) (modified after Okay et al. 2008 and Kaaden 1958) and Madenbeleni Tepe
(b) tin mineralization (modified after Cagatay et al. 1979).

Fig. 5: Geological map of the Celaller tin deposit (modified after Oygur et al. 1984) showing location of the mining galleries
and Gol Tepe smelting site in Bronze Age.
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Fig. 6: Geological map of the Sulucadere Pb-Zn-Sn mineralization.

Fig. 7: Central Anatolian Sn and Northwestern Anatolian W-Sn Province of Turkey.

Fig. 8: (@) Rounded and narrow underground galleries of the Fig. 8: (b) Ore crushing stone with concave -shaped
Celaller tin deposit which were opened in a highly fractured which is composed of diorite from the Goltepe tin ore
crystalizsed limestone and silicified rocks in Bronze Age. processing - smelting site where 2 km southeast of the

Celaller tin deposit.
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EIN NEUES ZINNVORKOMMEN IN KAYSERI-
HISARCIK, ZENTRALANATOLIEN: EIN VORBERICHT

KAYSERI-HISARCIK’TA YENI BiR KALAY YATAGI: ONRAPOR
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OZET

MO 2. binyl yazih kaynaklara dayanarak olusan ve arkeoloji'de bugiine kadar hakim olan goriis, Kestel'de kes-
fedilen Ik Tun¢ Cag’t kalay isletmelerinin varhigina karsin, Anadolu’da kalay yataklarmin olmayisi yoniindedir.
Bu kapsamda Kayseri-Hisarcik ta bulunan yeni bir kalay yatag tarihoncesi kalayin kaynagi acisindan onem tasi-
maktadir. 2003 ve 2004 yillannda yapilan arazi calismalannda, Kayseri'nin kuzeyinde Hisarcik merkez ilcesi Senir
Sirtt mevkiinde Andesit'ten olusan volkanik kayaclarin catlaklarinda hematitle birlikte kassiterit cevherine rast-
lannustr. Aynica yer yer cepler ve galeriler acilarak tarihoncesi donemlerde buradan cevher alinmustir. Boylece Ana-
dolu’da Kestel'in yanisira yeni bir kalay isletmesinin varoldugu anlasimaktadir.

Ilerdeki calismalar bu yeni bolgenin tarih icindeki énemini aydinlatacaktir. Burada ilk gozlemlerimizi bir én rapor
olarak sunmakla, Anadolu’nun kalay icermedigi seklindeki geleneksel goriisii degistirecegini diistinmekteyiz.

EINFUHRUNG

Die Stellung Anatoliens in der Entwicklung der
Bronzemetallurgie ist unumstritten (Yalcin and
Yalcin 2008, und dieser Band), denn Anatolien
befindet sich in einer Region, in der die éltesten
Gegenstinde aus Bronze zu Tage getreten sind.
Trotz dieser fiihrenden Rolle wird aber angenom-
men, dass Anatolien iiber kein nennenswertes
Zinnvorkommen verfiigt (Pernicka 1995; Muhly
1985; 1993).

Entgegen dieser noch vorherrschenden Meinung
ergaben die Geldndearbeiten in den letzten Jah-
ren, neben fundierten Kenntnissen tuiber die Erz-
lagerstitten, auch einige tiberraschende neue
Ergebnisse liber deren frithe Nutzung. Nachdem
der préhistorische Zinnbergbau bei Kestel in den
letzten 20 Jahren Ziindstoff fiir kontroverse Dis-
kussionen lieferte (Yener et al. 1989; Muhly et al.
1991), wird eine neue Beobachtung bei Kayseri die
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frithe Zinnfrage wieder in den Fokus der archio-
logischen Forschung riicken.

Zinn, als eines der wichtigsten Legierungsmetalle der
Menschheitsgeschichte, wurde seit dem Beginn der
Bronzezeit als ein strategisch wichtiges Metall gehan-
delt. Die Entdeckung des frithbronzezeitlichen Zinn-
bergbaus in Kestel vor 20 Jahren fand nicht die brei-
te Akzeptanz in der Archiologie, denn die Vorder-
asiatische Archiologie war noch nicht bereit diesen
neuen Befund zu akzeptieren, da die bestehende
Lehrmeinung sich auf die historische Uberlieferungen
beruft: Altassyrische Texte von Kiiltepe berichten
mehrmals tiber die Herkunft des Zinns aus dem Osten
(vgl. Klengel, dieser Band). Die interdisziplindren
Forschungen in den letzten zwei Jahrzehnten haben
zudem den bronzezeitlichen Zinnbergbau in zentral-
asiatischen Lindern wie Usbekistan, Tadschikistan
und Kasachstan sowie bei Deh Hosein im Iran belegt
(Cierny et al. 2005; Weisgerber und Cierny 2002;
vergl. ebenfalls Nezafati et al., dieser Band). So konn-
ten aussagekriftige Argumente fiir eine Zinnherkunft
aus den Ostlich gelegenen Regionen erbracht wer-
den, zumindest fiir die 2. und 1. Jahrtausende v. Chr.

Andererseits lassen die sehr frithen Belege der Zinn-
nutzung in Anatolien (vgl. Yal¢in and Yalcin 2008,
und dieser Band) den Verdacht zu, dass in Anato-
lien moglicherweise Zinnvorkommen existieren, die
noch nicht entdeckt sind (Yalcin 2005; vgl. ebenfalls
Oztiirk und Hanilgi, dieser Band). In diesem Zusam-
menhang scheint uns eine neue Beobachtung in
Kayseri-Hisarcik nicht unwichtig (Abb. 1).

Die ersten Hinweise fiir eine Zinnvererzung bei
Kayseri lieferten die Prospektionsarbeiten der Staat-
lichen Anstalt fiir Geologie und Erzexploration
(MTA) in den Jahren 2001 bis 2003 (Pehlivan et al.
2003; Sarp and Cerny 2005). Daraufhin wurde das
Gebiet im Rahmen eines Gemeinschaftsprojektes
des Deutschen Bergbau-Museums Bochum und
MTA Ankara in den Jahren 2004 und 2007 besucht
und beprobt. Eine intensive Erforschung des Gebiets
steht noch aus, soll aber in naher Zukunft realisiert
werden. Hier wird tiber die ersten Gelidndebeob-
achtungen und Analysenergebnisse kurz berichtet.

GELANDEBEOBACHTUNGEN

Hisarcik befindet sich etwa 10 km siidlich von der
Provinzhauptstadt Kayseri. Auf dem Hiigel ,,Senir

Unsal YALCIN, Hadi OZBAL

Sirt1“, unterhalb der Gemarkung “Selale Mevkii”
befindet sich eine prihistorische Siedlung (Abb.
2a). Die Steinmauer und die Keramikfunde belegen
eine Zeitstellung in das 2. Jahrtausend v. Chr. Die
Steingerite, handgefertigte Keramikscherben und
Obsidianklingen (Abb. 2b) in der Siedlung lassen
aber weitere, dltere Siedlungsphasen (chalkolithisch-
frithbronzezeitlich) vermuten.

Der NNE-SSW verlaufende und leicht nach Norden
abtauchende Hohenzug ,,Senir Sirt1“ ist aus den
vulkanischen Kocdag-Einheiten aufgebaut. Diese
gehoren, als Teil des Erciyes Vulkanits, zu ,,Kappa-
dokischen Vulkanit-Provinz (KVP)“ und bestehen
aus Andesiten, Tuffen und Ingrimbiten (Toprak et
al. 1994). Erciyes Dag1, der Namengebende hochs-
te Punkt des Gebiets mit 3917 m befindet sich etwa
40 km stidlich von Kayseri. Der Erciyes Komplex ist
der groBte und einer der jiingsten Stratovulkane
des KVP. Nach der geochemischen Analyse liegen
kalk-alkalische, basaltische Andesite und Dazite
vor. Die vulkanische Aktivitit des Erciyes-Komplex
wird in eine Zeitspanne von Jung Pleistozén bis
Quartér datiert (Toprak ez al. 1994).

Das Aufeinanderdriften der Eurasischen und Afri-
kanischen Kontinente prigt das heutige Bild Ana-
toliens (Okay 2008). Das Gebiet von Kayseri und
damit Hisarcik ist infolge dieser groen kontinenta-
len Depression stark zerkliiftet. Nord-Siid verlau-
fende Hauptstorungslinien werden von zahlreichen
kleineren Briichen begleitet. Gerade diese Bruch-
und Kluftspalten sind lagerstattenkundlich interessant,
da sie hydrothermal ausgeprégt sind. Auf den Spalt-
flachen wurde Hématit ausgeschieden, der in gerin-
gen Mengen Kassiterit, Yazganit, Auripigment, Real-
gar und Tridymit enthélt (Sarp and Cerny 2005: 368).
Diese Mineralparagenese wird auB3erdem im nahe-
liegenden Giimiisdere Mevkii in den pyroklastischen
Serien beobachtet. Durch die Entwicklung der gra-
nitischen Schmelzbildung entstandene heile Gase
miissen entlang der Spalten und Risse nach Oben
gestiegen und die mitgefiihrten Metalle wie Eisen und
Zinn unter erhohter Sauerstofffugazitit auf den ober-
flaichennahen Spalten ausgeschieden haben.

Infolge der tektonischen Aktivitdten wurde auch Senir
Sirt1 stark gestort. Zahlreiche etwa mit 40° NE und 15°
NW streichende Storungen weisen Abbauspuren auf,
da die Spalten und Kliifte entlang dieser Stoérungen
erzfilhrend sind. Die Hamatitschlieren bzw. —schi-
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chen auf den Kluftflichen sind mm bis cm dick aus-
gebildet (Abb. 4a). Die Abbauspuren befinden sich auf
dem Westhang des Hohenzugs (Abb. 3a, b). Die ers-
ten Stolen liegen gleich oberhalb eines Bachlaufs, am
alten Schlachthof. Weiter nordlich, am Ende des
Hohenzugs entstand beim Hausbau ein neuer Auf-
schluss, wo auf mehreren parallel zueinander verlau-
fenden Spaltflichen eine Hamatitschicht liegt, die mit
teilweise bis zu 0,5 cm grofen Spekularitkristallen
auffallt (Abb. 4b). Hier wurden auflerdem die hochs-
ten Zinnwerte gemessen (Tab. 1-2).

Bei den Bergbauspuren handelt es sich um kleine
Schichte, Such- und Abbaustrecken und durch die
Erosion verschiittete Stollenmundldcher. Einige
Kriechstrecken enden in einem gro3eren Abraum.
Die stumpfen Abbauspuren deuten darauf hin, dass
hier Steinwerkzeuge im Einsatz waren. Damit kann
eine prahistorische Zeitstellung als wahrscheinlich
gehalten werden. Die préhistorische Siedlung ober-
halb des Hiigels wiirde das vorgeschlagene préhis-
torische Alter ebenfalls unterstiitzen. Es bedarf
jedoch weitgehender Untersuchungen der Stollen
und Taschen, um sicher zu datierendes Material zu
finden, etwa wie Holz, Holzkohle, Scherben und
Werkzeuge.

ANALYSENERGEBNISSE

Im Gelinde wurden die Hamatitschlieren aus den
Kluftflichen in den alten Stollen und Abbautaschen
beprobt. AuBBerdem konnte in einem neuen Stein-
bruch am Siidende des Senirsirti-Hohenzugs eine fri-
sche Probe gewonnen werden. Die beprobten Stiicke
wurden sowohl mineralogisch (XRD) als auch che-
misch (ICP-OES) analysiert. In den XRD-Diffrak-
togramm konnte neben Hamatit immer etwas Kassi-
terit nachgewiesn werden (Abb. 4c). Aulerdem wur-
den die Hamatitlagen aus den Spalten heraus pripa-
riert und unter Rasterelektronenmikroskop semi-
quantitativ (EDX) analysiert. Hier wird die Analyse
von vier ausgewahlten Proben kurz besprochen:

Die Andesitprobe (Tr-04/1-2b) enthélt Spuren von
Arsen und Zinn (30 ppm As, 20 ppm Sn), wihrend
in einer weiteren Andesitprobe mit diinner Hama-
titschicht der Zinngehalt merklich steigt (100 ppm).
In den beiden Proben aus der Hamatitschicht sind
aber deutliche Mengen Zinn und Arsen enthalten.

119

Der Zinngehalt liegt bei der Probe aus der alten
Abbautasche bei 0,12 Gew. %, bei der Probe aus
dem neuen Aufschluss sogar bei 0,21 %. Die letzte
Probe enthélt aul3erdem 1,34 Gew. % Arsen.

Um das Zinn in Hamatit besser zu erfassen wurde
die Hamatitschicht in einer Achatmiihle gemahlen
und dann zunéchst unter dem Binokular und
anschlieBend unter dem Rasterelektronenmikro-
skop untersucht. Es zeigte sich, dass Zinn in oxidi-
scher Form als Kassiterit vorliegt, mit einer Korn-
groBBe unter 100 wm und meist mit Hamatit ver-
wachsen (Abb. 5a, b). Ein Versuch das gemahlene
Gut zu trennen, fiihrte zu einer Anreicherung des
Kassiterit bis zu 20 %. Dieses Ergebnis ist mit den
Beobachtungen in Kestel durchaus vergleichbar.
Auch dort konnte der Zinnanteil des Hamatits expe-
rimentell erhoht werden (Earl and Ozbal 1996).

SCHLUSSWORT

Die ersten Untersuchungen in Hisarcik haben
gezeigt, dass in Anatolien durchaus Zinnvorkommen
zu erwarten ist. Die bis dahin steril geltende grani-
tische Schmelze des Kappadokischen Vulkanischen
Komplexes scheint doch erzfithrend zu sein, wenn
auch sein 6konomisches Ausmaf3 noch nicht abzu-
schitzen ist. Neben den bisher viel diskutierten Kes-
tel wird auch in Hisarcik bei Kayseri Zinn nachge-
wiesen. Uber die Grofie des Vorkommens und das
Ausmal des frithen Bergbaus und dessen Zeitstel-
lung ldsst sich momentan keine Aussage treffen.
Weitere Untersuchungen sind notwendig, um offe-
ne Fragen zu beantworten. Dabei stehen folgende
Punkte im Vordergrund:

Wie Gro8 ist die Zinnvererzung in Kayseri?

Wann wurde dort Zinn abgebaut?

Spielte dieses Vorkommen in der Frithbronzezeit
eine Schlisselstellung oder wurde es nur fiir den
lokalen Bedarf abgebaut?

Die Geldndearbeiten wurden im Rahmen einer
Kooperation des Deutschen Bergbau-Museums
Bochum mit der MTA Ankara durchgefiihrt. An
den Geldndearbeiten waren aulerdem A. Kartal-
kanat und N. Pehlivan (MTA) beteiligt. Die Arbei-
ten wurden von beiden Institutionen finanziell unter-
stiitzt. Allen Beteiligten sei hier ausdriicklich
gedankt.
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Tr-04/1-2b: Andesit, Probe aus der Galerie 1

Tr-04/1-3: Vererztes Andesitstlick aus der prahistorischen Siedlung
Tr-04/1-6: Neuer Aufschluss, hdmatitreiche Probe aus der Kluftflache
Tr-04/1-11: Hamatitreiche Probe aus der Abbautasche (Zwillingsgalerie)

Tabelle 1: Untersuchte
Proben aus Hisarcik:
Probeentnahmestellen.

Probenr. Si02 Ti02 A|203 F9203
Tr-04/1-2b 67,3 0,29 21,3 2,45
Tr-04/1-3 67,5 0,23 19,7 2,98
Tr-04/1-6 32,4 0,09 553 56,80
Tr-04/1-11 47,8 0,47 14,6 25,60
Probenr. Ni Cu Zn Pb
Tr-04/1-2b — 0,002 0,008 —
Tr-04/1-3 0,001 0,001 0,002 —
Tr-04/1-6 0,001 — 0,084 0,014
Tr-04/1-11 0,004 — 0,008 0,003

MO  MgO CaO NasO KoO
0,04 0,36 1,14 4,47 3,97
003 011 096 4,42 4,30
034 004 037 1,41 3,65
0,07 1,96 3,55 2,98 2,24
As Sb Bi Sn \Y
0,003 — - 0.002 0.001
0,004 — - 0,010 0,001
1,340 0,007 0,001 0,210 0,002
0,100 — 0,004 0,120 0,009

Tabelle 2: Chemische Zusammensetzung der Proben aus Hisarcik (Angaben in Gewichst %, —: nicht vorhanden).
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Abb. 1: Karte Anatoliens mit den wichtigsten Préhistorischen Bergbaubezirken. Kayseri und Kestel als
Zinnvorkommen sind besonders vermerkt.

Abb. 3: Prahistorischen Abbautaschen und Stollenmundlécher am Westhang des Hohenzugs Senirsirti. In
den Kluftspalten des Andesitfels befinden sich die Abbautaschen (a). Einige alte Abrdume sind durch Ero-
sion frei gelegt und so wieder zugénglich (b).
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Abb. 4: a: Hamatitschlieren auf den Spaltflachen, b: Spekularitkristalle, entnommen aus dem neuen Stein-
bruch am Nordende des Hohenzugs Senirsirti, c: XRD-Diffraktogramm eines Hadmatitschichs zeigt, neben
dem Hauptmineral Hamatit, immer etwas Kassiterit.
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Abb. 5: a: Gemahlener und durch Schidmmen angereicherter Probe enthalt bis zu 20 % Kassiterit. Die hellen Korner sind Kassit-
terit, die dunklen Hamatit; b: REM-Spektrogramm der gemahlenen Probe aus Hisarcik zeigt deutliche Mengen an Zinn.
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OZET

Elazig Altinova’min Keban Baraj goliiniin su kaplama alani icinde kalmasi, eski Elazig-Bingol demiryo-
lunun gecis yolunun degistirilmesini gerektirmis ve yeni tren hattinin yakininda bulunan Tiilintepe 1966 yilin-
da kamulastinlarak, bir kisum topragi alinnus ve bu toprak demiryolu diizleminin ovadan yiikseltilmesi icin
dolgu malzemesi olarak kullaninustir. Ilk Tung¢ Cagive Son Kalkolitik Cag icin dnemli veriler iceren hoyii-
gin iist katlar boylece tahrip olurken, kaldirilan toprakta tiimiiyle rastlantisal olarak bir kilic ve bes miz-
rak ucundan olusan bir toplu maden buluntusu agiga ¢tkmustir. Daha sonra Tiilintepe 'de yapilan siste-
matik kazilar sonucunda ve diger tarihoncesi yerlesimlerden bilinen benzer buluntu gruplart ile karsilasti-
rilarak adi gecen maden toplulugunun Son Kalkolitik-ilk Tun¢ Cagi e tarihlendirilmesi ongoriilmiistiir.

Buluntu toplulugunun ortaya ¢tkmasmndan yaklasik 30 yu sonra, modern yontemlerle yapilan arkeometa-
lurjik arastrmalar sonucunda soz konusu kilic ve mizrak uglarmin arsenik ve nikel icerikli bakirdan iire-
tildigi ve yiizeylerinin kalayla kapl oldugu anlasiumustir. Béylece kalayin giiniimiizden 5000 yil 6nce Ana-
dolu’da kullamldigi belgelenmektedir. Asagidaki yazimizda, arkeolojik yaymnlara Tiilintepe “Hazine Bulun-
tusu” olarak gecen bu maden toplulugunun yapun tekniklerine, yiizey kullanim izleriyle ilgili veriler ve iire-
tilmis olduklar metallerin kompozisyonlarnna agirlik verilmektedir. Ele aldiginmuz buluntu toplulugunun yakin
cevredeki yaklasik es zamanli benzerleriyle karsidastinlmasinin ve goreli olarak tarihlendirilme onerilerinin
yani swra, buluntularin yapimunda kullanilan metallerin kokeni de ele alinmakta, tiim bu somut bilgiler Eski
Diinya’da kalaywn bilinen tarihgesi de goz oniinde bulundurularak, deneysel bir yaklasimla belli bir sosyo-
ekonomik cerceveye oturtulmaga calisumaktadir.
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INTRODUCTION

The leading role of Anatolia in the development of
metallurgy has been mentioned in archaeological
publications several timesl. The first settlers of
Anatolia already knew about ores. They collected
minerals like hematite, malachite or semi-precious
stones in striking colours and worked small beads
out of them. In some regions they also gathered
native copper and worked small beads out of it or
formed objects like pins, fishing hooks or awls. In
order to optimize the forming process the new raw
material was heated (Yalcin 2000a; 2003; 2008).
Pyrotechnology copper working was thus evident
long before the firing of ceramics. Thus the craft of
metal working started in Anatolia almost 10.000
years ago and turned into one of the most important
economic branches in human history. For a long
time native copper remained the only metal people
used. About 7.000 years ago they succeeded in
obtaining copper from its ores. Rolled head pins,
chisels and axes from Mersin XVI made of smelt-
ed copper are dated to 5.000 BC (Yal¢in 2006). By
this time the Anatolian settlers were able to gain
copper from different ores and to manufacture dif-
ferent tools out of it.

The number of copper artefacts increases in the 4th
millennium BC. In this stage of development, work-
shops with ore pieces, fractures of crucibles, casting
moulds and a series of metal finds give us hints
about vivid metallurgical activities in the settle-
ments. Examples for these activities have been
found all over Anatolia, such as in Eastern Altino-
va, in the Plain of Antioch in Southeastern Anato-
lia, as well as in Central and Western Anatolia.
Special attention should be paid to Altinova where
many prehistoric settlements were found. These
settlements maintained flourishing economic and
cultural contacts with the Levant, Mesopotamia
and Transcaucasia (Hauptmann and Palmieri 2000;
Frangipane 2001). In this time of cultural boom
the very complex compositions of copper ores were
used for metallurgical process (Cu-Pb-Zn-As.Sb-Ni-
mineralization, “Fahlerz”, massive sulphide ores).
Almost across the whole of Anatolia, a specific
metal that appears with frequency can be observed
within the territory of the Kura-Araxes-/Karaz-
Culture. It consists of a copper-arsenic alloy and con-
tains different amounts of nickel. In this connection
it makes sense to ask whether this special kind of
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copper was responsible for the different qualities of
certain metal objects like jewellery, weapons and
tools (Yalcin and Yalcin 2008).

Smelting experiments with several ores led to the dis-
covery of new metals. As a result the dominion of
copper ended in the 4th millennium BC. Silver, gold
and lead were discovered. The first massive objects
of silver were found e. g. in Korucutepe in Altinova
(van Loon 1978). In this stage of development
throughout the Near East the extraction was still
done in the settlements. If needed the copper was
melted in crucibles and was worked directly on spot.
We call this kind of production “household-metal-
lurgy” (Hauptmann 2000). At the beginning of the
3td millennium BC copper seems to be alloyed with
tin. Thus bronze was born. Some rare early examples
come from Tell el-Judaidah, Alisar I, Troy I and
Thermi I, though the suggested early date is not
safe enough (Mellink 1992).

In Malatya-Arslantepe in Eastern Anatolia almost 100
metal objects were found both in a palace and a royal
tomb that were dated to 3400-2900 BC. These finds
are of great importance for the metallurgy of this
period in the Near East. They consist of weapons and
ceremonial objects made from arsenical copper and
partly from nickel. Among them there is jewellery
made from a silver-copper alloy that provides some of
the earliest evidence for intentional alloying tech-
niques (Hauptmann et al. 2003).

In the Early Bronze Age II-III (in the 314 millenni-
um BC) the first big change in metallurgical devel-
opment occurs. As a kind of a first “industrial
process” the ores were extracted in the vicinity of the
mines (Strahm 1994). From now on the evidence of
further working steps like hearths, melting pots,
casting moulds, ingots and final products were found
in the settlements (Miiller-Karpe 1994). Well orga-
nized mining, metallurgy and metal trade led to a
society with the hierarchical structures and task dis-
tribution. With the beginning of the 24 millennium
BC the first regional kingdoms with central organ-
ized social structures and an impresive metal culture
came into being.

With the beginning of the Early Bronze Age 11, the
use of tin bronze expanded in Mesopotamia and in
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Central Anatolia and reached Troy, while some
parts of the Near East and Anatolia were still using
arsenical copper. While most of the high-status
objects of Alacahdyiik, Horoztepe and Troy were
made from bronze, arsenical copper was still in use
e. g in Ikiztepe in the Black-Sea Region and in Tar-
sus at the Mediterranean coast of Southern Anato-
lia (Esin 1969; Ozbal et al. 2002).

With the discovery of bronze, the golden age of
metal trade began. Tin probably to be imported
over large distances. In the main distribution
regions of bronze, tin mines are rare (Yener ef al.
1989. Consult also the contributions in this book).
Only one mine like Kestel would not be capable of
delivering tin to the whole Near East in the 374 mil-
lennium BC. The next known tin deposits are in
Central Asian countries like Afghanistan, Uzbek-
istan, Tajikistan and Kazakhstan. From the early 2nd
millennium on tin production has been proven to
have occurred in all the aforementioned countries
(Weisgerber and Cierny 2002; Parzinger 2002;
Cierny et al. 2005). Yet we cannot associate the orig-
inal tin mines with tin used for the objects found in
the Near East. At the latest the “bronze industry”
was established in the Middle Bronze Age in the 2nd
millennium BC. Weapons, tools and pieces of fur-
niture were all ideally made from bronze. A wide
range of types as well as serial production sup-
ported a flourishing metal economy. It is in this
phase of industrialisation that iron production
starts. Apart from rare finds of meteor iron known
from the Near East, the first terrestric iron finds
identified with complete certainty had already
appeared in Anatolia in the first half of the 3rd mil-
lennium BC. But it took a long time until iron and
steel pushed bronze aside and were preferred for
the mass production of the weapons and tools. This
happens at the beginning of the last millennium BC
first (Yalcin 1998 b).

Already mentioned is the spectacular metal finds
from Arslantepe VI A-B1 (3400-2900 BC) that were
published by Frangipane et al. (2002) and Haupt-
mann et al. (2003). The analytic investigations have
shown that the jewellery was produced from a silver-
copper alloy. Furthermore a kind of arsenic enriched
copper, partly nickel-bearing, was used in order to
produce high-status objects, weapons (also swords
and spearheads) and tools. Some swords were dec-

orated with silver stripes afterwards (Palmieri 1981;
Frangipane et al. 2002). The source of As-Ni-
enriched copper is not yet known, as the present
investigations do not establish the provenance with
certainly as being from any of the known metal
mines of Eastern Anatolia (Hauptmann et al. 2003).
A similar dated hoard of metal objects from Tiilin-
tepe in Altinova, lying about 80 km to the north-east
of Arslantepe, has not yet been investigated. This
completely unknown metal hoard was unearthed by
chance during rail-road construction works in 1966.
It consists of one short sword and five spearheads.
They belong to the same typological class as the
metal finds from Arslantepe VI A-B and are dated
to about the same range (Harmankaya 1993; oral
communication with M. Frangipane)?2. At this point
we may ask some questions about the chemical com-
position and the provenance of the metals used.
Further questions consider the relations between
the metal hoard from Tiilintepe and the metal finds
from Arslantepe VI A-B. Samples from Tiilintepe
finds were taken at the archaeological Museum of
Elazi33. Afterwards they were analyzed. Special
attention was paid to the following questions:

1. From which material were the objects produced?

2. Which traces of production and use can be rec-
ognized?

3. Which compositional and production similari-
ties do the spearheads from Tiilintepe and the
metal finds from Arslantepe VI A-B show?

4. Where do the metals come from?

During the check of the metal finds in the archaeo-
logical Museum of Elazi§ two further metal objects
from Tiilintepe and three more from Tepecik were
discovered. According to the publications of Esin
(1986) these metal finds were dated to the Late
Chalcholithic and the EBA 1 like those from
Arslantepe VI A-B. The results of the investiga-
tions will be briefly presented here®.

THE ARCHAEOLOGICAL DATA AND THE
DESCRIPTION OF THE FINDS

Tiilintepe is situated in Altinova about 21 km to the
east of Elazig. Today the site is flooded by the waters
of Keban Dam. It was discovered in the early 1940s
(Kokten 1947) and was mentioned in many later
archaeological reports (Meriggi 1967; Burney 1958;
Whallon and Kantman 1970).
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During the construction of the Keban Dam the
course of the railroad had to be raised or relocated.
The needed earth was unfortunately taken from
nearby Tiilintepe, thus destroyed an essential part of
it (Fig. 2). During this work a metal hoard was found
by chance in 1966.

In 1967 the topographic plan of the site was drawn
by Whallon and Kantman during the survey that pre-
ceded the start of the Keban Dam Rescue Project.
Between 1971-1974 Ufuk Esin and Giiven Arsebiik
from the University of Istanbul excavated here. Due
to the destruction, the excavations were restricted to
the Chalcholithic Period and the Early Bronze Age
(Esin 2000a: 87). Besides the widespread ceramics
of this region and different stone artefacts some
copper slags were found in a stone well. These slags
indicated metallurgical activities that could be dated
to the Chalcholithic Period and the Early Bronze
Age I (Esin and Arsebiik 1974: 142; Esin 2000a: 88).

The metal hoard of Tiilintepe consists of a short
sword and five spearheads. Yet the exact find spot
could not be named (Fig.3; Table1). Nothing is known
about other metal finds and ceramics that belonged to
this hoard since they disappeared during the delivery
of the earth taken from this spot of Tiilintepe. Such
accompanying finds would certainly be of a great help
for a close dating (Harmankaya 1993: 372).

The short sword has a length of 44.6 cm, a width of
5.3 cm. It weights 324 gr.5 It rather reminds of a dag-
ger with a pointed triangular hilt-tongue that does
not have rivet holes (Yalcin and Yalcin 2008). The
sword has a narrowing, well shaped blade that ter-
minates in a to the point. It does not include an exact
middle rib. The tip of the blade is broken. The cut
shows partial traces of hammering and is a little
corroded at the shoulder. Because of the absence of
a rivet hole at the hilt-tongue, the form of the hilt
cannot be defined exactly. Silvery shining metal
rests can be observed on the surface of the sword.

The spearheads were caste in two sided moulds and
have leaf-shaped blades with a well-formed middle
rib. The sockets are rounded, sometimes rather
octagonal. They show a thickening spot which
extends to a spine-like point at the lower end. The
length of this spine-like end alternates from piece to
piece and it is not only pointed but also angular in
shape. It helped to fasten the spearhead at the spear.
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Silvery shining metal rests can be also seen on the
surface of the spearheads.

Though the spearheads form a closed typological
group together, they show different lengths (38-51
cm) and widths (3.7-6.0 cm), thus the sizes are not
constant. The leaf-shaped blades, sockets and spine-
like ends also have various sizes. So we can talk
about unique pieces here (compare Fig.3).

All six objects are well preserved, though one of the
spearheads is broken. They were all restored, nec-
essary samples were taken, and finally they were
exhibited in the Archaeological Museum of Elazi§
(Fig.4). During the restoration work valuable infor-
mation about the production techniques was
obtained.

During and after the exposure of the surfaces the
objects were investigated under a (binocular) micro-
scope. In part the corrosion layer was up to 2 mm
thick. It primarily consisted of malachite (Cuy
(OH) »/CO3) and atacamit (Cuy (OH) »Cl). They
formed a hard and firmed layer together with cal-
careous sediment. Below this greenish layer a black
soft layer of corrosion was obvious. It contained par-
tially a silvery shining metal (Fig.6a, b). At close
observation under the binocular we could state
that the objects were originally completely cov-
ered with this “silvery” metal. On one of the spear-
heads even two of these “silvery” metal layers were
observed. We already know that among the com-
parable metal finds from Arslantepe VI A-B1 there
is at least one spearhead with a partially silver dec-
orated surface (Palmieri 1981; Frangipane 2001;
Hauptmann et al. 2003). Thus we can also speak
about a silver decoration or a silver cover in case of
Tilintepe. In order to check this hypothesis scien-
tifically, samples were taken from some of these
“silvery” fragments.

During the restoration some traces of working were
obvious. According to these observations the objects
seem to have been cast in two-sided moulds. They
were finally formed by hammering. None of the
objects showed traces of having been used. We can
presume that these metal objects were either not
used or that they were not regular weapons. Thus
they were probably ceremonial. The “silver” cover
confirms this hypothesis and attest to their function
as ceremonial objects.
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In addition to these weapons a rolled head pin and
a metal awl from Tilintepe, two further awls from
Tepecik (mentioned above) were also restored and
conserved (Tablel; Fig.4).

DATING SUGGESTION

The spearheads belong to a wide-ranged typological
class in the Near East. The earliest examples come
from Arslantepe VI A-B1 (Late Chalcholithic-EBA
I; Palmieri 1981; Frangipane 2001), Hassek Hoytik
(EBA I/II; Behm-Blancke 1981; 1984) and Birecik
(EBA I/IT; Squadrone et al. 2008). Further finds
come from Norsuntepe (EBA III; Schmidt 2002),
Ikiztepe (EBA II; Bilgi ez al. 2004), Horoztepe (EBA
T/1IT; Ozgiic and Akok 1958), Kiiltepe (EBA; Ozgiic
1986) and Karahasan Hoyiik (EBA III; Harmankaya
and Erdogu 2002). They can closely be compared
with the spearheads of Arslantepe. In this way a date
similar to Arslantepe VI A-B1 can be suggested.

Both typologically and technologically the sword and
the five spearheads discussed above show almost the
same features as similar finds from the royal tomb of
Arslantepe. In this tomb were found, in addition to
the spectacular metal finds, hand-made red-black
burnished pottery (Karaz Ware), wheel-made light
Syrian-Mesopotamian pottery and reserved slipped
ware of the same Syrian-Mesopotamian pottery group
(Frangipane 2001:7, fig.21). These ceramic finds are
also recorded within the layers of the Early Bronze
Age I in Tepecik. Further they were found in the
stone well in Tilintepe which is linked to the Early
Bronze Age (I/II) defence wall of the settlement
(Esin 2000; Yalcin and Yalcin 2008). In this way the
finds from the royal tomb of Arslantepe and those
from the metal hoard from Tiilintepe can be com-
pared. We can even suppose that the sword and the
spearheads from Tiilintepe originally belonged to a
cist grave that was destroyed and lost during rail-
road-excavation (Harmankaya and Erdogu 2002). If
we consider the well-known cist graves both of
Arslantepe and Hassek Hoyiik with similar finds that
are dated almost to the same period, we can assume
nearly the same origin for the metal hoard from
Tiilintepe as well. This funeral tradition can be under-
stood as a connecting link that holds the social struc-
ture of the Early Bronze Age I together. Within this
common tradition we can consider the wide-spread
defence walls of this early phase too that were meant
to protect the valuable possessions like metals or

metal objects from the alien threat of the invaders.
Special attention should be paid to another fact: The
valuable weapons or high-status objects from
Arslantepe, Tiilintepe and Hassek Hoyilik emphasize
a Late Chalcholitic / Late Uruk tradition in the East-
ern and Southeastern part of Anatolia. Beyond this
they underline further connections between these
Anatolian regions and Transcaucasia at the same
period.

The royal cist tomb of Arslantepe is dated to Period
VI B1 (Frangipane 2001:13; fig.4). In addition, a sil-
ver-decorated spearhead of this royal tomb can be
compared with three similar decorated swords from
the temple of Period VI A (Frangipane 2001:7; fig.17).

Based on this data the sword and the spearheads
from Tiilintepe can be correlated with the similar
metal finds from Arslantepe VI A-B1. This sug-
gests an extended date from the end of Chalcholithic
to the beginning of the Early Bronze Age I.

ARCHAEOMETALLURGICAL INVESTIGATIONS
CHEMICAL COMPOSITION

Five spearheads, one sword and two more metal
finds from Tilintepe were analysed. Further analy-
ses were done on three metal objects from Tepecik.
The results are summarized at Table 3. In this table
some analyses of the swords and spearheads from
Arslantepe VI A-Bl, as well as further analyses of
an ingot from Tepecik are comparatively listed. We
can obviously see that, apart from one exception, tin
as an alloy does not play a part in the samples that
were analysed (Table 3).

They consist entirely of copper and always contain
some arsenic. In all of the objects the amount of
arsenic lies between 0.5 and 3.1 %. Only one sam-
ple (Tr-19/7) has 0.2 % As. We can assume that
arsenic comes from the extracted ores; thus it is not
consciously alloyed with major copper®. This is also
valid for nickel with an amount up to 2.5 %. Figure
7 provides striking evidence for a positive correlation
of As- and Ni-values. Some iron, zinc, antimony, bis-
muth, silver and some sub-classified lead as further
trace elements are always represented. Special atten-
tion should be paid to two spearheads (Tr-19/5 and
6) that show 10 times increased Sb- and Ag-values.
These two objects showing the highest As- and Ni-
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amounts, are good candidates giving the very first
hints about their provenance.

Comparative samples, e.g. the rolled head pin with
a tin amount of 5 % can be clearly differed from the
rest finds of Tiilintepe. This can obviously considered
as a tin copper alloy. Special attention should be
drawn to the early date of this find (compare below).

The metal finds of Tepecik are heterogeneously
composed. The first two objects of Tepecik contain
barely any nickel or a very small amount of it (comp.
Table 3). But they show 1 or 2 % arsenic. The third
sample (an awl) contains 2.8 % arsenic and 4.4 %
nickel. Both of the typologically similar awls from
Tilintepe (Tr-19/10) and Tepecik (Tr-21/53) illus-
trate a similar composition. Esin (1976) dated this
find from Tepecik to the Late Chalcholithic Period.
The awl and the rolled head pin of Tiilintepe are
dated to the same period as well.

The Early Bronze Age I ingot from Tepecik contains
the highest amounts of As and Ni of all objects
available from Tepecik und Tiilintepe. In this case
we can also presume an extraction of the As-Ni
enriched copper ores.

From the finds of Arslantepe (spearheads and swords),
except for one sample have traces of nickel. They con-
sist of copper with an arsenic amount of 2-5 %. In addi-
tion we observe that the finds from Arslantepe barely
contain Fe, Zn, Pb and other trace elements. Only four
spearheads from the royal tomb show obvious silver val-
ues between 0.04 and 0.3 %. The finds from the palace
contain no silver at all (Table 3).

Figures 7 and 8 show As/Ni and As/Sb diagrams of
the finds from Arslantepe, Tepecik, and Tiilintepe.
It becomes obvious, that generally the analyses from
Arslantepe show cluster with low amounts of Ni
and Sb compared with those from Tiilintepe and
Tepecik. However it is important to note, that in rare
cases some analyses of the Tepecik objects fall into
this “Arslantepe cluster” and one analysis of the
Arslantepe objects falls into the area where the
Tepecik and Tiilintepe analyses are plotted. Thus,
although generally these diagrams are quite helpful
in distinguishing Arslantepe objects from those of
Tiilintepe and Tepecik, an unequivocal classification
is not possible. Nevertheless based on these results
it becomes obvious, that the source material for the
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objects from Arslantepe probably comes from a dif-
ferent ore deposit than that of Tilintepe and
Tepecik.

THE SURFACE COAT OF THE OBJECTS

The samples taken from the “silvery” metal coat
were investigated by the aid of scanning electron
microscope (SEM). All the samples consist homo-
geneously of tin (fig. 9a-c). The tin layers are uni-
formly 8-10 wm thin. On the corroded metal surface
only small amounts of them were preserved. On
one of the spearheads a further fine coat of tin was
observed immediately under the first tin layer.
Because of the uneven distribution of this former tin
coat on the metal objects, we presume that the
metal hoard of Tiilintepe was completely covered
with tin. In case of one spearhead we can even con-
sider a possible double tin coating. Thus the tinning
of copper as a new metallurgical technique has been
proven to have occurred in Tilintepe.

LEAD ISOTOPY

Lead isotope analyses of the objects from the metal
hoards of Tiilintepe were also carried out. Table 4
shows the 20 Pb/206Pb, 207Pb/206Pb, and
204pp,206pp.ratios of the metal objects investigated.
In Fig.10 the isotope ratios of the objects from Tiilin-
tepe are displayed; for comparative reasons those of
the spearheads and the swords from Arslantepe
(palace-Arslantepe VI A; royal tomb VI B1) are also
shown. From both, the 208 Pb/206Pb versus
204pyp,206py, - (Fig.10a) and the 204pp,206py versus
207pp,206py,. (Fig. 10b) diagrams it becomes obvious,
that the objects from the two different localities can
be clearly distinguished due to their isotopic compo-
sitions. Whereas the analyses of the Tiilintepe objects
are characterized by low 08 Pb/206Pb-, 204Pb/206Pb,
and 207pb/206pp-ratios, those from Arslantepe
behave the opposite way around. Even the finds from
Tiilintepe can be grouped in two categories: while the
three spearheads, Tr-19/5, 6, and 7, exhibit low
207pp,206pp.-ratios (at about 0.831) and also low
208 pp,206pp- (2.07) and 204Pb/200Pb- (0.053) ratios,
a second group of objects (two spearheads (Tr-19/2,
8) and one sword Tr-19/4) shows considerably high-
er ratios (see Fig. 10a, b).

We can not talk in terms of real groups here, as only
six artefacts were analysed. There are rather trends
that point out different provenances for the metals.
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The finds from Arslantepe do not show homogenous
isotopic relations either. Furthermore there is no
overlap at all with the finds from Tiilintepe.

DISCUSSION OF THE RESULTS

The proof of the early use of tin in Tiilintepe is an
important development in Near Eastern archaeol-
ogy. But it also reveals some new questions. If we do
not consider the fact that the rolled head pin from
Tilintepe with 5 % tin was dated to the Late Chal-
cholithic Period by Esin (1986), we can ask whether
tinning was discovered earlier than the bronze alloy.
But if the dating of this pin is in fact correct, it
would be the oldest bronze find in the whole Near
East. Till now the EBA I finds from Alisar I, Troy I
and Tell el-Judaidah have been believed to embody
the earliest evidence for the use of bronze, where-
by Mellink (2002: 173) correlates the chronology of
Alisar I and Troy I with the Early Bronze Age 11
(approximately. 2900 BC) of Eastern Anatolia. Yet
this date should also be discussed according to new
comparative studies based on the ceramics that sug-
gest relations between Central and Eastern Anato-
lia already at the End of the Late Chalcholithic
Period going into the Early Bronze I (Yalcin in
press). If we consider the dating and the find context
of the rolled head pin from Tiilintepe relatively
safe, this artefact will probably the earliest tin bronze
in the whole Near East.

The metal hoard of Tiilintepe is even more inter-
esting. We can date these metal finds by the aid of
typology and compare them with the finds from
Arslantepe that probably belong to a time span
between 3400-2900 BC. Thus there is evidence for
copper tinning in Tiilintepe for the first time in this
period. This fact is in opposition to the theory that
tinning was discovered by the Gauls. We refer to a
special section in Gaius Plinius Secundus: “A Gallic
invention tin is used to colour the bronze objects, thus
one can hardly differ them from silver. They call these
bronze articles “incoctita” (coloured by cooking). Later
silver was used for colouring either, especially for dec-
orating the harnesses of pack-animals or the cattle; that
was in the city of Alesia. The honour of the first men-
tioned invention is due to Biturigs (inhabitants in
Aquitanic Gallia, today Départment du Cher et de
L’Indre)” (Naturalis Historiae Libri XXXVII,
Cap.48 in Rackham 1952: 242-243).

According to Babst (1883) the Gauls should be
rejected as the inventors of this method. He supports
the view that transient Bronze Age smiths brought
tinning from Asia. This method was applied every-
where you can find and melt tin. In the Late Bronze
Age even in Bactria people knew how either to pro-
duce bronze or tinning (Lenormant 1875)7. In the
tin-prosperous grasslands of Central Asia, e. g. in
Bactria, bronze objects first arrived in the Middle
and Late Bronze Age that is the 20d millennium BC
(Parzinger 2002; Cierny et al. 2005). However tin had
been used in Mesopotamia and Anatolia since the
3td millennium BC (EBA 1II) and even sporadically
since the Early Bronze Age I. Since there is no evi-
dence about the origin of Central Asian tin in the 31d
millennium BC, we can accept the regional sources
of and around Anatolia as the possible origin (Weis-
gerber and Cierny 2002). The controversial tin mine
discussed in Kestel could have served as the suppli-
er of Anatolia. Thus it is not astonishing if we hit
upon the use of tin in Tiilintepe in the 4th millenni-
um BC. If we consider, the rolled head pin of Tiilin-
tepe and the metal hoard are dated to almost the
same period; then tinning and alloying interesting-
ly start at the same time.

The finds from Tilintepe yielded some new ques-
tions. Are the spearheads and the sword the only
tinned copper objects of this period? What about the
“silver” decorated swords of Arslantepe? As far as we
know the silver plated swords from Arslantepe have
not been analyzed. Thus we must ask whether we are
dealing with tin plating in part or completely. Our
attention is especially drawn to one silver decorated
spearhead from the royal tomb. This find was com-
pared either with the similar finds from the palace or
with the finds of the metal hoard from Tiilintepe
(Frangipane 2001). Could the silver decoration of this
spearhead consist of tin? If not, did the metallurgists
of Tiilintepe want to imitate the silver plating from
Arslantepe and use tin instead of silver, or vice versa?
A new aspect of the beginning of the tin utilization
in the Near East must now be discussed.

Through tinning, the surface of an object gains a
reflective brightness. This effect surely impressed
observers. This trait was probably the reason for this
new technique. In this case it was for about high-sta-
tus objects that were produced for the privileged per-
sons of a new rural society in Tiilintepe or in the
other settlements like Tepecik, Norsuntepe and
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Korucutepe in the Altinova region. These objects
could also be used for cult ceremonies. The missing
traces of utilization build an additional foundation
for this assumption. This is not a surprising result, if
we consider the innovative metallurgy of this region.
In the 4th millennium BC Anatolia, especially South-
Eastern Anatolia, seems to gain importance and
advantage over Mesopotamia where there are no ore
deposits. Anatolia is not only a supplier of metals but
it also gets a full portion in the cultural development
of this vast region.

In prehistoric times Altinova was an extraordinari-
ly fertile plain that offered good conditions for farm-
ing, which permitted agriculture to flourish. On the
other hand the forested mountains, the grazing
lands with rich stocks of wild animal as well as the
meadows offered pleasant living conditions (Miiller-
Karpe 1994). The rich ores of this region and the
favourable road connections further promoted
development. Metal work and the metal trade were
especially responsible for cultural growth. About
the end of the 4th millennium BC, within the Late
Uruk Period, metal work flourished (Miiller-Karpe
1994). In the excavated settlements in the Plain of
Altmova, in Clicia and the Plain of Antioch the
amount of metal finds and relics increase as rural
centres were developed. Principalities or small
dynasties like Arslantepe and some others in the
Plain of Altinova reached interregional importance
for the centralized reloading of goods and for
demonstrating new technologies from other cultur-
al regions (Frangipane 2002). Though formerly
there had been no major distinctions within domes-
tic architecture, from this period on we notice a
clear social hierarchy, as for example with the com-
plex plan of the palace in Arslantepe. Traders from
Mesopotamia and Northern Syria or nomadic tribes
from the northern and eastern regions offered the
elites of these centres their goods; they maintained
trade links and even settled down there. Certainly it
is not accidental that certain pottery groups like the
“Karaz-Ware”, “Uruk-Wares” or certain sorts of
metal gradually appear in the vast area between
Caucasus and the Southern Levant. Copper with
arsenic and nickel emerges in the Near East from the
beginning of the 3'd millennium BC on (Fig.11). The
diffusion of metals and the one of Kura-Araxes /
Karaz Pottery seems to be closely linked (Fig.12).
Could it be that the nomadic tribes of the Orient
were trading metal products and a tradition of cer-
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tain pottery groups? Was it these same nomads that
invented tinning in Tiilintepe?

Profiting from the flourishing economy, the elites
began to live in palaces in the new rural centres
and control the trade (comp. Frangipane 2002).
The increased circulation of metal for producing
weapons, tools and jewellery implies the option of
hoarding. Thus the accumulation of wealth was pos-
sible and with it, the establishment of an upper class
(Miiller-Karpe 1994).The need for high status prod-
ucts increased and encouraged further innovation.
New discoveries and techniques followed in conse-
quence. The attention now focused on new metals
like silver, lead and gold, which were alloyed with
each other for the first time. In Korucutepe silver was
extracted for the first time (van Loon 1978). In
Arslantepe silver was alloyed with copper (Haupt-
mann et al.2003), and in Tiilintepe high status objects
made from arsenic and nickel containing copper
were tinned. The rich funeral gifts in Korucutepe and
Arslantepe are evidence of this privileged wealth.
These tombs of the Late Uruk Period form the
beginning of a gift tradition for the afterlife in the 3rd
millennium BC that reaches its peak in Alacahoytik,
Horoztepe, Ikiztepe and Troy.

If we think about the finds both of Tiilintepe and
Arslantepe, we recognize that they basically consist
of similar kinds of metal. From the metallurgical
point of view it is important to ask whether a classi-
fication Cu-As and Cu-As-Ni makes sense. These
questions were already faced in several recent pub-
lications (comp. Pernicka 1995; Hauptmann 2008;
Begemann and Schmidt-Strecker 2008). If we follow
the appearance of these metals in the Near East, it
is remarkable that they always appear together and
that arsenic enriched copper always predominates.
Thereby the amount of nickel fluctuates from traces
to lower ranges as expressed in percentage. Besides
the nickel, enriched metal finds occur in the Late
Chalcholithic contexts from time to time, but more
and more in those of the Early Bronze Age I-11.

The isotopic analyses from Tiilintepe presumably
point towards two different provenances. We cannot
exclude the occurrence of different type of ore min-
eralisation within the same locality that has deviat-
ing or even different lead isotopes. The best exam-
ples of this come from the copper deposits of Cyprus.
In Cyprus the isotope plots of the particular ore dis-
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tricts like Kalawassos or Apliki do not show close
relations, though they belong to the same geologi-
cal type of ore deposit, and the distance between
these two locations is less than twenty kilometres
(Gale and Stos-Gale 2005, fig.2-6)8. Yener et al.
(1991) got a similar image from Bolkardag in Cen-
tral Taurus. In Bolkardag four different isotope
plots with various poly metallic ore occurrences
were defined. Some of them are prehistoric and
some were exploited in antiquity (comp. Lehner et
al., this book).

Evaluating the present available lead isotope data
from the well known ore deposits of Anatolia like
Keban, Elazig-Maden, Siirt and Artvin-Murgul we
observe that these deposits stress dissimilar
plots/fields (Fig.13a, b). In fact only Siirt and Mur-
gul are overlapping. We certainly emphasize that this
evaluation should be taken with caution, as until now
there are only a few isotope analyses available from
these ore deposits’. No data from Tiilintepe coincide
with the data available from the ore deposits of
Eastern Anatolia. Only one part of the Arslantepe
data presented for the finds from the palace and the
royal tomb shows a correspondence with the data
from Murgul and Siirt. Some minor coincidence of
a few data from Arslantepe can be considered with
the deposit of Maden, however only from the
204pp,206pp- versus 207pb/200pp diagram (Fig.
13a). According the available isotopic data the
provenance of the finds from Tiilintepe and most of
the finds from Arslantepe is tentative.

If we compare the hoard finds from Tilintepe with
the finds in the whole Near East, we can state that
a certain kind of arsenic copper and nickel con-
taining copper appears in many of the prehistoric
sites (comp. Fig. 11). In numerous Late Chal-
cholithic an Early Bronze Age sites, in the South-
ern Levant, in Mesopotamia and in Maikop in
Northern Caucasia, we can find metal objects with
a similar composition (comp. Pernicka 1995: 85-89,
fig. 34; Hauptmann and Palmieri 2000: 79, fig.7).
The provenance of this kind of metal was not pre-
viously evident. Now let us reflect on the distribu-
tion of the different sites in connection with possi-
ble ore deposits which may have served as sources.
Starting from a high amount of nickel in copper,
only certain ore deposits can be regarded as dis-
persive sources. A possible origin for nickel enriched
ore deposits in context with ophiolithes exists in the

Alpine mountain chains of Anatolia, in Cyprus, in
Iran and in Oman (Fig.11). Because of the geo-
graphic closeness and cultural historic background,
the ore deposits of Oman can be regarded as the ori-
gin of the Southern Mesopotamian metal finds.
The origin of the Anatolian finds should be initial-
ly searched for in the Anatolian ophiolithic zone
that gave way to the corresponding ore deposits. But
perhaps the origin should be investigated in the
deposits of North-Western Iran. Some scholars
suggest Caucasian ore deposits as the source of the
delivery (Pernicka 1995; Hauptmann and Palmieri
2000; Hauptmann 2008).

If we focus our attention on the vicinity of Altinova,
we should realize that this area emerged from the
collision of the Arabian and Anatolian micro plat-
forms as a part of the great Eurasian plate. Altino-
va and the vicinity belong to the Anatolide-Tauride
terrane (for details see Okay 2008). This suture is
featured by the ophiolithic zone described above.
The heights in the vicinity of Elazig consist of a nar-
row zone in the South that is stuck between the
Arabian platform and the northern nappe zone
(Yimaz 1993). This zone is characterized by upper
Cretaceous to early Miocene sequences of marine
sediments, ophiolites, and volcanics that experi-
enced intense tectonic shearing. The lower units in
the northern part of area are composed of upper
Cretaceous polymetamorphic ophiolitic sequences
(lower beds) which are mainly overlain by clastic sed-
iments rocks of the middle Miocene “Maden
Group”. The upper unit comprise Palaeozoic and
Mesozoic metasediments and metavolcanics. Cover
sequences essentially are Pliocene to Quarternary
sediments and volcanics (Yilmaz 1993).

Due to these geological formations in Eastern Ana-
tolia, many ore deposits were generated. Some of the
Anatolian massive sulphide ore deposits e.g. are
closely related to the ophiolithes in Cyprus. There in
the root zones of massive sulphide ore bodies the so
called stockwork ores were found that are enriched
in Fe-Ni-As-Co (Constantinou 1999; Panayitou
1980). Similar ore deposits are also described for
Eastern Anatolia, e. g. near Pancarli (to the North
of Siirt) and in Kakbil near Ovacik (Tunceli), also
related to ophiolithes. According to an interim
report of MTA and an oral communication with
Tandogan Engin, nickel sulphides occur in Pancar-
l1. They contain about 2 % copper. According to
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Seeliger et al. (1985) the sulphide deposits in Kedak,
near Palu and Hacan and to the West of Maden
hang together with serpentinites. Tylecote (1970)
described the existence of “Fahlerz” in the cemen-
tation zone at Maden (known as Ergani-Maden).
Analyses of these ores do not appear in the lists of
Seeliger et al. (1985) and Wagner et al. (1989). In
Maden the serpentinites acting as supporter for Cu-
Ni-As are in a close context with serpentine rocks
(Bamba 1976). U. Esin (1987) mentioned small Ni-
deposit in Sehkatili and Havri in the vicinity of
Maden. Principally the Cu-Ni-Co-As-S mineraliza-
tion occur in the ophiolithe sequences together with
the chromites. Such ore deposits are found near
Guleman in Elazig and further north in the vicinity
of Kop Mountains (to the Northeast of Erzincan)
(Engin et al. 2000).

We can also consider a couple of further small cop-
per deposits between Malatya and Siirt that are
partly connected with the ophiolithes as a possible
origin of the As-Ni containing copper objects (Seeli-
ger et al. 1985). For this purpose detailed fieldwork
at the ore deposits of the Anatolian ophiolithe zones
is needed. Moreover a big database for the geo-
chemical access of the ore deposits is necessary.
This should be done as well for the major ore
deposits like in Maden, Keban, Murgul or Kiire.

Unsal YALGIN - H. Goniil YALGIN
FINAL REMARKS

This paper provides evidence for the tinning in
Ttlintepe about 5000 years ago. Almost at the
same time the first tin-bronze objects were pro-
duced there. With the research contribution pre-
sented in this paper the investigations can be
focused on the beginning of the Near Eastern tin
technology once again and the archaeological
data may be reinvestigated from another point of
view now.

Our work was financed by the German Research

Society (Deutsche Forschungsgemeinschaft). The
finds were investigated by the stimulus of late
Prof. Dr. Ufuk Esin, with the aid of the Elazig
Museum and the permission of the Ministry of
Culture and Tourism of the Turkish Republic.
The finds were restaured and drawn by two mem-
bers of the Restoration School of the University
of Ankara, Mrs. Ayse Ebru Giiltekin and Mrs.
Ezgi Ozpamir. We want to express our warmest
thanks to all contributors of this study. Special
thanks go to Prof. Dr. Kathleen James-
Chakraborty (School of Art History and Cultural
Policy — University College Dublin) for editing the
English of the manuscript.

NOTES

1. The development of metallurgy in Anatolia has been dis-
cussed by the first author in several other papers.

2. The spearheads are compared with Arslantepe from the
typological point of view. M. Frangipane, H. Hauptmann and
U. Esin regard the same date range with Arslantepe VI-B1
as possible.

3. The finds are stored in the museum of Elazig. Their prepa-
ration and sampling were approved by the Turkish Gener-
al Directory for Antiquities. The restoration of the finds was
undertaken by Mrs. Ayse Ebru Giiltekin and Mrs. Ezgi
Ozpamir (School for the Restoration and Conservation of
the University of Ankara). Mr. Haydar Aksen, the director
of the museum, has supported our work. With the help of
inventory lists we had the possibility to check through some
further metal finds from the Chalcholithic Period and the
Early Bronze Age and to sample them. By this way we
could check all the metal objects in the depots of the muse-
um. After counting we recognized the huge number of the
metal finds almost 4700 pieces. These objects have not been

studied neither archeologically nor scientifically yet, demon-
strating the urgent need of scientific investigations on the
subject “Early Metallurgy in Eastern Anatolia”.

4. Parts of the results presented here have been intensely dis-

cussed in the last issue of Anatolian Metal (Yalcin and Yalcin
2008). The current contribution of this special issue contains
some of the previous results which are updated by new data.
In this connection a reiterant publication is intended.

5. The measurements indicate the conditions after their

restoration.

6. Similar results were obtained from the Early Bronze Age

metal finds from Hassek Hoyiik. Also hereby the authors
presume an “unintended” contamination (Schmitt-Streck-
er et al. 1992): Here it is not about arsenic bronze but
arsenic containing copper or arsenic copper.

7. Asa part of the Iranian population the Bactrians lived in the

terrain of the present Afghanistan and had access to tin
deposits there. The Assyrian merchants got tin probably from
these people and brought it to Mesopotamia and Anatolia.
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8. Troodos-Ophiolithe, part of the Eastern Mediterranean
ophiolithe zone, has rich copper deposits. The massive cop-
per sulphide layers are restricted to the pillow lavas of the
ophiolithe series where they consist of four or more ore bod-
ies in five main ore zones around the Troodos Mountains
(comp. Constantinou 1999: 38-42, Abb.1).Gale and Stos-
Gale (2005) used hundreds of isotope analyses in order to
differentiate these ore bodies from each other. Thus it was

possible to classify different isotopic fields within the Troo-
dos complex and to associate the archaeological finds with
the particular pits.

9. Until now a few samples have been analyzed: From Maden
(in the most of the publication: Ergani or Ergani-Maden)
and Murgul 6 examples and from Siirt only 3 (Seeliger et al.
1985; own sources). In the other large ore regions of Ana-
tolia we observed the same situation.
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TULINTEPE

Finds of the hoard

lab. no. inv. nr. object dating type of metal
Tr-19/2 66.TMKC.11-13 spearhead LC/EBA | Cu

Tr-19/4 66.TMKC.11-11 sword LC/EBA | Cu-As-Ni
Tr-19/5 66.TMKC.11-12 spearhead LC/EBA | Cu-As-Ni
Tr-19/6 66.TMKC.11-14 spearhead LC/EBA | Cu-As-Ni
Tr-19/7 66.TMKC.11-15 spearhead LC/EBA | Cu
Tr-19/8 66.TMKC.11-16 spearhead LC/EBA | Cu-As
Finds of the excavation

Tr-19/9 71.TMKC.9-28 rolled head pin LC Cu-Sn
Tr-19/10 71.TMKC.9-30 awl LC/EBA | Cu-As-Ni

TEPECIK

Tr-21/51 69.TMKC.1021.3-34 awl LC/EBA | Cu-As
Tr-21/52 69.TMKC.1033.3-46 needle LC/EBA | Cu-As
Tr-21/53 79.TMKC.12-80 awl LC/EBA | Cu-Ni-As
BU-33/82 ingot EBA | Cu-As-Ni

Table 1: Metal finds from TUlintepe and Tepecik. LC: Late
Chalcholithic, EBA I: Early Bronze Age I.

ARSLANTEPE (palace: 3400-3000 BC)

lab. no. inv. nr. object dating type of metal
Tr-8/4 AR2 2316A sword LC Cu-As
Tr-8/8 AR2 2318B sword LC Cu-As
Tr-8/9 AR2 2319A spearhead LC Cu-As
Tr-8/18 AR1 2320A spearhead LC Cu-As
Tr-8/21 AR1 2329A spearhead LC Cu-As
Tr-8/28 AR1 2334A sword LC Cu-As
Tr-8/31 AR1 2331A spearhead LC Cu-As

ARSLANTEPE (royal tomb: 3000-2900 BC)
lab. no. inv. no. object dating type of metal
Arsl 15 T1 2, y19 sword EBA | Cu-As

Arsl 26 T1 2, y42 spearhead EBA | Cu-As
Arsl 27 T1 2, y39 spearhead EBA | Cu-As
Arsl 28 T1 2, y41 spearhead EBA | Cu-As-Ni
Arsl 29 T1 2,y9 spearhead EBA | Cu-As
Arsl 30 T1 2,y5 spearhead EBA | Cu-As
Arsl 31 T1 2, y37 spearhead EBA | Cu-As
Arsl 32 T1 2, y40 spearhead EBA | Cu-As
Arsl 33 T1 2, y36 spearhead EBA | Cu-As
Arsl 34 T1 2, y43 spearhead EBA | Cu-As
Arsl 35 T1 2, y24 sword EBA | Cu-As

Table 2: The swords and spearheads from Arslantepe
discussed in that paper.
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Tr-8/4
Tr-8/8
Tr-8/9
Tr-8/18
Tr-8/21
Tr-8/28
Tr-8/31

Arsl15
Arsl26
Arsl27
Arsl28
Arsl29
ArsI30
Arsl31
ArsI32
ArsI33
ArsI34
Arsl35

TULINTEPE1

Sample

Tr-19/2  spearhead”
Tr-19/3  spearhead*
Tr-19/4  sword
Tr-19/5  spearhead
Tr-19/6  spearhead
Tr-19/7  spearhead
Tr-19/8  spearhead
Tr-19/9  rolledheadpin
Tr-19/10 awl
TEPECIKA1

Tr-21/51  awl
Tr-21/52 needle
Tr-21/53  awl

BU-33/82 ingot3

sword
sword
spearhead
spearhead
spearhead
sword
spearhead

sword
spearhead
spearhead
spearhead
spearhead
spearhead
spearhead™
spearhead
spearhead
spearhead
sword

Cu

98.2
98.7
96.0
93.6
94.4
97.7
97.2
94.3
93.8

971
93.2
92.7

911

93.0
956.0
96.0
96.0
98.0
96.0
956.0

96.0
98.0
97.0
96.0
97.0
98.0
97.0
97.0
96.0
93.0
88.0

Fe

0.35
0.36
0.44
0.74
0.02
0.29
1.04
0.28
0.02

0.34
0.61
0.06

<0.01

ARSLANTEPE (palace: 3400-3000 BC)2

0.012
0.084
0.004
0.005
<0.01
<0.01
<0.01

ARSLANTEPE (royal tomb:3000-2900 BC)2

0.008
0.018
0.006
0.005
0.004
0.004
0.006
0.008
0.004
0.010
0.002

Ni

0.13
0.1
0.70
1.98
0.63
0.01
0.06
0.21
2.55

0.001
0.046
4.430

2.68

0.001
0.003
0.001
0.002
0.001
0.001
0.002

0.002
0.010
0.003
1.690
0.003
0.003
0.002
0.003
0.003
0.010
0.009

Zn

0.023
0.022
0.029
0.031
0.025
0.022
0.029
0.053
0.032

0.017
0.016
0.040

0.002

0.001
0.001
0.002
0.002
0.003
0.002
0.002

<0.001
0.003
<0.001
<0.001
<0.001
<0.001
<0.001
0.001
0.001
0.005
0.003

Pb

0.006
0.004
0.020
0.003
0.001
0.002
0.006
0.043
0.220

0.140
0.570
0.038

4.82

<0.001
0.021
<0.001
0.030
<0.001
<0.001
<0.001
<0.001
0.029
0.021
0.021

As

0.51
0.52
2.11
2.59
217
0.27
1.16
0.55
3.16

2.00
0.93
1.84

<0.01

4.93
4.05
3.77
3.53
2.57
4.31
4.05

3.15
2.18
2.59
1.15
2.43
2.92
3.17
2.86
217
2.68
3.80

Sb

0.012
0.012
0.057
0.200
0.320
0.008
0.034
0.029
0.210

0.038
0.360
0.270

0.02

0.003
0.002
0.005
0.002
0.004
0.001
0.001

0.007
0.008
0.007
0.072
0.006
0.007
0.007
0.007
<0.01
0.036
<0.01

Sn

0.002
0.001
0.016
0.001
0.001
0.001
0.001
5.270
0.006

0.049
0.037
0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.008

0.017

0.003

Bi

0.012
0.009
0.020
0.046
0.023
0.009
0.013
0.014
0.062

0.019
0.031
0.083

0.007
0.019
0.005
0.008
0.005
0.005
0.008
0.007
0.020
n.d.

n.d.

Ag

0.030
0.030
0.039
0.259
0.234
0.005
0.050
0.039
0.041

0.025
0.036
0.036

0.001
0.003
0.003
0.001
0.001
0.004
0.001

0.001
0.043
0.001
0.310
0.001
0.001
0.002
<0.001
0.081
0.113
0.016

Table 3: The chemical composition of the metal finds from Tulintepe and Tepecik. For comparative reasons the

analyses of the swords and spearheads from Arslantepe are also given.
1: own research; 2: Hauptmann et al. 2002; 3: Ozbal 1983: 216; *: same object (from the head (2) and the shaft (3));
**: mean value of two analysis.

lab. nr.
Tr-19/2
Tr-19/4
Tr-19/5
Tr-19/6
Tr-19/7
Tr-19/8

object type of metal 208Pb/206Pb 207Pb/206Pb 204Pb/206Pb
spearhead Cu 2.0785 0.8368 0.05339

sword Cu-As-Ni 2.0792 0.8355 0.05320

spearhead Cu-As-Ni 2.0681 0.8307 0.05303
spearhead Cu-As-Ni 2.0687 0.8312 0.05305
spearhead Cu 2.0719 0.8320 0.05309
spearhead Cu-As 2.0779 0.8358 0.05335

Table 4: Lead isotopic ratios of the finds from Tulintepe.
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Fig. 1: Morphological map of Anatolia with the selected prehistoric sites of the 4th / 3rd millennia BC and showing the old
mining locations. Tulintepe and Tepecik are located in Altinova, only 80 km north-eastern of Arslantepe. In the vicinity
there are also some prehistoric mining locations.
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Fig. 2: The prehistoric mound of Tulintepe in autumn 1966. a) An important part of the site which
is destroyed; b) Big trucks are loaded at the mound.
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Fig. 3: The hoard finds of
Tulintepe consisting of a
short sword and five
spearheads. 1. Short
sword (Tr-19/4;
66.TMKC.11-11), 2.
Spearhead (Tr-19/8;
66.TMKC11-16), 3.
Spearhead (Tr-19/7;
TMKC.11-15), 4.
Spearhead (Tr-19/2;
66.TMKC.11-13), 5.
Spearhead (Tr-19/5;
66.TMKC.11-12), 6.
Spearhead (Tr-19/6;
66.TMKC.11-14)
(Drawings by A. E.
Gltekin and E.
Ozpamir).

Fig. 4: Further metal finds from Tulintepe and Tepecik.

1.Tulintepe, rolled head pin (Tr-19/9; 71. TMKC.9-28; TI.71.246), 2. Tllintepe, awl (Tr-19/10; 71.TMKC.9-30; TI.71.144), 3.
Tepecik, awl (Tr-21/51; 69.TMKC.1021.3-34; T.69.940), 4. Tepecik, pin (Tr-21/52; 69.TMKC.1033.3-46; T.69-54), 5.
Tepecik, awl (Tr-21/53; 79.TMKC.12-80; T.74.233, VIl 12) (Drawings by A. E. Gultekin and E. Ozpamir).
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Fig. 5: The finds from the hoard of Tulintepe were exhibited
after the restoration at the Archaeological Museum of Elazig.
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Fig. 6: Relics of tin (white) on the former spearhead
surfaces released from the corrosion
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Fig. 7: Distribution of the As
and Ni-values (in wt. %) of
the finds from Tulintepe. For
a comparison the
contemporary metal finds
from Tepecik and Arslantepe
were evaluated here. The
data for the ingot from
Tepecik are taken from Ozbal
(1983), and the one for
Arslantepe from Hauptmann
et al. 2003.

Fig. 8: Distribution of the As
and Sb-values (in wt. %) of
the finds from Tulintepe. For
a comparison the
contemporary metal finds
from Tepecik and Arslantepe
were evaluated here. The
data for the ingot from
Tepecik are taken from Ozbal
1983, and the one for
Arslantepe from Hauptmann
et al. (2003).
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c

Fig. 9: Tin cover from the short sword (a) and from one of the spearheads (b) under the SEM and its SEM-spectrum (c).
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Fig. 10: The lead isotopic ratios of the hoard finds from Tulintepe compared with the

contemporary spearheads and swords from Arslantepe.

Fig. 11: The distribution of the arsenic and nickel-containing copper objects in the Near East that are closely connected to
the “ophiolithic zones” (expanded after an outline from Pernicka 1995; Hauptmann and Palmieri 2000).
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Fig. 12: The distribution of the Karaz / Kura-Araxes / Khirbet Kerak Pottery and the comparable contemporary pottery
from the Near East (from Yalgin and Yalgin 2003: Abb.1). 1. Altintepe, 2. Amiranis Gora, 3. Ararat, 4. Armavir Blur, 5.
Arslantepe, 6. Asvan, 7. Beshtasheni, 8. Kargamis, 9. Amuqg-Catal Héyuk, 10. Tell Chuera, 11. Ernis, 12. Geoy Tepe, 13.
Godin Tepe, 14. Haftavan Tepe, 15. Hama, 16. Harsatepe, 17. Hornavil, 18. Horomhan, 19. Degirmende Hoyuk, 20. iremir,
21. isakéy 22. Amug-Tell el-Judaidah, 23. Karakuri, 24. Karaz & Glizelova & Sos Hoyuk, 25. Kiketi, 26. Korucu Tepe. 27.
Hayaz & Hassek Hoylk, 28. Kurban Hoylk, 29. Kiltepe, 30. Lugove, 31. Norsuntepe, 32. Pulur-Sakyol, 33. Qal’at er-Russ,
34. Ras Shamra, 35. Shengavit, 36. Shresh Blur, 37. Sivrikaya, 38. Tell Sukas, 39. Tabara el-Akrad, 40. Amug-Tell
Ta'yinat, 41. Tepecik, 42. Trialeti, 43. Yanik Tepe, 44. Yayci Tepe, 45. Zilfibulak, 46. Tell Qadesh, 47. Tell es-Shuna, 48.
Affula & Khirbet Kerak/Beth Yerah, 49. Jericho, 50. Bad edh-Dhra.

Fig. 13: The lead isotopic
ratios of the hoard finds
from TUlintepe and the
contemporary finds from
Arslantepe compared
_ & with the data from the
O%%oneo om0 omm oswp 0s%0 00 080 0sm om0 bawo omm oswa Metal mines of Eastern
Wipp%p), Anatolia (the data for
Arslantepe are taken
from Hauptmann et al.
(2003); the data for the
mines are from Seeliger
et al. (1985) and from
own sources of the
authors.
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OZET

Bu mabkale, Tiirkiye'de bulunan kalay kaynaklarmmin bir ézeti ile Toroslar'daki Bolkardagt ve Kestel
maden bolgeleri ile Kayseri yakinlanindaki Hisarcik'ta yeni kesfedilen bir maden yatagu ile ilgili bulgulan
sunmaktadwr. Yakin Dogu’daki Ilk Cag yerlesmelerine komsu bolgelerde bulunan ulasdabilir kalay kay-
naklarna iliskin bilgiler de burada tartisimaktadir. Basta Tel Ciideyde (Judaidah) olmak iizere Kuzeydogu
Akdeniz’e yakin yerlesimlerde kalay ve tun¢ kullanimina iliskin en erken tarihli kanitlar, Anadolu kalayim
ithal eden muhtemel merkezleri saptamaya olanak vermektedir.

INTRODUCTION

While browsing through Jack Sasson’s on-line Agade
announcements, a listing for a new book to be pub-
lished by William W. Hallo, The World’s Oldest Lit-
erature Studies in Sumerian Belles-Lettres, called
attention to the impact of strategic metals in the
ancient Near East. According to the statement for
the book “Literature begins at Sumer, we may say.
Given that this ancient crossroads of tin and copper
produced not only bronze and the entire Bronze
Age, but also by necessity, the first system of record-
keeping and the technique of writing.”

Food production, no doubt, maintains its primacy in
terms of Mesopotamian record keeping and social

priorities, but the role of metal technology, never-
theless, has been relatively overlooked. This article
aims to present an overview of the accessibility of tin
metal, critical in the production of the-then high
technology of the ancient Near East, bronze. The
focus of the article will concentrate on Syro-Anato-
lian sites which reflect distinct strategies from the
above cited Mesopotamian or Aegean systems of
procurement.

During the 1970’s and 1980’s the consensus of
archaeological scholarship was that the alloying
material, tin, used in the production of Bronze Age
tin bronze was not found locally in the Near East.
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However nebulous textual evidence in the second
millennium BC is about the “eastern” location of tin
brought into Kanesh in central Anatolia by the Old
Assyrian merchants, the prevailing thought was
that Afghanistan or central Asia were the only
sources available to the ancient Near East even
during the earlier formative third millennium BC
(see summaries in Moorey 1999). With the initia-
tion of archaeometallurgy surveys in a number of
countries, the understanding of the complexities of
these procurement systems has changed markedly.
Not only has Turkey become identified as an impor-
tant ancient source area for tin, but Egypt, the
Balkans and Iran have also been documented as
having substantial deposits of this strategic metal.
Consequently the early notion that tin was sup-
plied from one eastern source has been signifi-
cantly altered to the compelling question now aris-
ing, which is why one source was preferred over
another during these critical years of state expan-
sion and empire building. Some procurement net-
works were established in the Early Bronze Age but
the production, trade, and consumption patterns of
tin have much in common with shifts in the eco-
nomic, political and social transformations during
the end of the Early Bronze Age.

It has now been over 20 years since the discovery of
cassiterite (tin oxide) deposits in the Taurus Moun-
tain range in south central Turkey, ancient Anato-
lia (Yener et al. 1989; see summaries in Yener 2000
and 2008). This paper reiterates the findings at two
Taurus sources, Bolkardag and Kestel and a newly
identified source at Hisarcik near Kayseri in central
Anatolia. Two articles in this journal by Lehner et
al. and Ozbal present new analyses of the Goltepe
bowl furnaces and crucibles that were used in the
production of tin and other metals. The work accom-
plished to date at Early Bronze Age Kestel tin mine
and the tin smelting village complexes at Early
Bronze Age Goltepe, a special function processing
site situated 2 kilometers from the mine, constitutes
only one of many other archaeologically unre-
searched, but reported sources in Turkey. Recent
information about neighboring regions accessible
to the ancient Near East is also briefly mentioned.!

These ancient metal production centers dated to
3000-1500 BC constitute the basis of wide ranging
production, extraction, and exchange patterns of
bronze and tin, its important alloying material.

K. Aslihan YENER
STRATEGIC PRODUCTION

Much archaeological evidence has been published of
early production attempts, whether intentional or
not, of a variety of copper-based alloys throughout
Anatolia dating to the fifth through fourth millennia
BC (see summaries in Yalcin 2000; 2002; 2005).
These copper based products contained varying
amounts of lead, antimony, arsenic, tin, and iron
depending on the host ore used. Mechanical and
visual properties varied in these very early utensils
and jewelry and eventually arsenic contents from two
to four percent gained precedence in the fourth mil-
lennium BC. The advantages of using arsenic as an
alloying material with copper were soon recognized,
especially given the improvements in mechanical
properties (Northover 1989). Optimum hardness for
a copper alloy with arsenic is 5-8% giving superior
ductility (for casting) and can be worked hot or cold
without breaking (Lechtman 1996). Tin above two
percent, on the other hand, gives greater hardness
and slightly superior strength to copper (Craddock
1995) than arsenic and optimum hardness is achieved
at 8-12% (Charles 1967; Lechtman 1996). Prefer-
ences for tin or arsenic may also have been cultur-
ally mediated as tin based bronzes are golden in
coloring and arsenic segregation in copper yields
an attractive silvery color. Varying regional prefer-
ences for these colors and the intentional selection
of alloying materials for particular groups of artifacts
regardless of mechanical properties or accessibility
of alloying materials has often been pointed out.

The earliest archaeological evidence of tin bronzes
cluster around the bend of the northeastern Mediter-
ranean Sea in the Amuq valley of Turkey, Gaziantep,
and northern Syria (Figs. 1 and 3). These sites date
to the Late Chalcolithic-Early Bronze I, c¢. 3000 BC
and slightly thereafter. This pivotal area linking the
coastal Mediterranean with the cultures of Syro-
Anatolia has immediate relevance to the early pro-
duction of tin metal from Taurid sources such as
Kestel, Bolkardag, and Hisarcik. The site of Tell
Judaidah in the northeastern passes of the Amuq val-
ley in southern Turkey yielded numerous tin bronze
artifacts, which were determined to contain from 5-
37 % tin content from Phase G levels in both the
TT20 sounding and JK3 operation?. The highest
quantity of tin measured was from a crucible frag-
ment encrusted with bronze slag from Phase G (JK3
operation). Earlier analysis of this crucible during
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the 1950’s had detected 5 % tin content, whereas new
and more sensitive instrumentation has given a much
more nuanced understanding of the alloying tech-
nique (Fig. 2a and 2b). Eight globules (prills) of
bronze entrapped in the crucible slag were tested
using SIMS (secondary ion mass spectrometer) and
tin ranged from 2.1-12.6 % (also 1.49 % Ni and 1.8
% As) and one bronze prill was found to contain
36.81 % tin content (Adriaens et al. 2002).

Clearly a sizable amount of tin was available to make
bronze at c. 3000 BC. From the same context at
Judaidah come ten tin bronze pins, chisels, and awl
fragments, which had been previously tested and
again contained appreciable tin content. From the
TT20 sounding in a clearly documented and marked
context just above floor XIV-3 dated to Phase G (R.
Braidwood personal communication, February 23,
1994) and not from a pit as has erroneously been
claimed? , came six polymetallic tin bronze figurines.
Regardless of numerous stylistic and iconographic
arguments based primarily on parallels to other
unexcavated figurines, which can notoriously be
erroneous in their chronological implications, these
figurines were carefully excavated and still remain
part of a whole assemblage of early tin bronzes from
various operations at Judaidah dated to Phase G.

Recent Advanced Photo Source synchrotron X-Ray
analyses initiated at Argonne National Laboratory on
one of the male figurines yielded 10 % tin content
(Friedman ef al. 1999). Lead isotope analysis con-
ducted at the National Institute of Standards and
Technology (NIST) on the silver helmet of the fig-
urine as well as other bronze artifacts from the
Amugq sites linked all of them to the Taurus ore
sources (Sayre et al. 1992; Yener et al. 1991). That
the raw materials for these artifacts are being sup-
plied locally from argentiferous lead and copper
rich mines in Aladag, Bolkardag, and Camardi in the
central Taurus mountains in the neighborhood of a
fully operational Kestel tin mine and are made of tin
bronze gives relevance to the suggested direction-
ality of the tin production at Goltepe.

Further evidence of an early technological break-
through in bronze alloys in this region comes from
Gaziantep in southeastern Turkey during the EB 11
period (Duru 2006: 206. Level III radiocarbon dates
calibrated range 3090-2500 BC, 1 s.d.). The anal-
yses of 96 copper-based objects (mostly pins) from

burials at the site of Gedikli were determined by
AAS. 25 samples were tin-bronzes with an average
tin content of 6.33 % (Bengliyan 1985). Tell Qara
Quzagq situated in the north Syrian Euphrates region
yielded tin bronzes dating to c. 2900-2750 BC, con-
temporary to Phase G in the Amuq. Two chisels and
fourteen pins had tin contents from 1.47-19.07%, one
of which is an exceptionally high level of tin (Mon-
tero Fenollos 1996). Throughout the third millen-
nium BC during the fluorescence of Kestel mine
operations, Tells Tayinat (Snow 2005) and Judaidah
in the Amugq valley, Tarsus in Cilicia southern Turkey
(Kurugayirli and Ozbal 2005), north Syrian sites as
well as central Anatolian settlements (see summaries
in Kurucayirli 2007) continued to use tin in the pro-
duction of bronzes.

The 1980’s discovery of the seemingly anomalous
occurrence of production sites such as Kestel and
Goltepe had the disadvantage of being exotic and
unique examples in Turkey and thus initially difficult
to comprehend by the scholarly community*. These
sites, however, have been the harbingers of other spe-
cial function Bronze Age industrial mining-settle-
ment complexes now being documented in Turkey
and neighboring regions. The occurrences of cru-
cible fragments, ingot molds, and vast quantities of
ore and ore dressing stones surveyed in mining dis-
tricts, significantly altered ideas about early urban
industrial activity. The appearance of tin bronzes
around 3000 BC and their distributions all over Ana-
tolia, Syria, and Mesopotamia in the third millenni-
um BC has long been documented, but their pro-
duction and transmission, which follows a distinct
qualitative and quantitative pattern during the peri-
od of early urban formation and increasing demands,
demonstrate the potential importance in tracing
commercial patterns in this area. The last destina-
tion of this initial stage of metal production would be
the workshops in the lowland reciprocal town site
assuredly situated in agriculturally fertile areas.
These lowland workshops are where specialized
crafts of refining the rough first-smelt metal, alloy-
ing and then casting the molten metal into idiosyn-
cratic shapes.

KESTEL TIN MINE AND GOLTEPE MINING VILLAGE

A first foreshadowing of tin occurrences in Turkey
came from the discovery of stannite in the complex
polimetallic ores of Bolkardag in the Taurus range
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(Yener and Ozbal 1987; Sayre 2001; Yener et al.
1991). However, no ancient workings were identi-
fiable since later Ottoman mines extant until the
early twentieth century had obliterated all traces of
early operations. Thus the viability of stannite (a
complex ore of tin, copper and other minerals) as an
early source of tin was hotly debated. Augmenting
the evidence of tin in the central Taurus Mountains
was the discovery of cassiterite at an Early Bronze
Age dated mine, called Kestel, located near
Camardi, Nigde approximately 40 km north of the
initial Bolkardag discovery. The excavations at an
Early Bronze Age tin mine at Kestel and its miner’s
village, Goltepe, shed light on a major enigma puz-
zling scholars for decades—a third millennium BC
source of the elusive tin of antiquity accessible to
Bronze Age sites. The discovery attracted wide
attention after its publication in Science (Yener et al.
1989) and much heated discussion was unleashed by
this discovery in the 1980s.

As aresult of newly discovered tin deposits and min-
ing-settlement complexes at Hisarcik and Kiranardi
north of Kestel Mine, the Camard1 workings are no
longer unique. It is extremely exciting that tin has
been found to be more ubiquitous in Turkey than
here-to-fore known, which is not surprising given the
early traces detected in analyses of ores by the (Turk-
ish Mineral Research Directorate, hereafter MTA)
in Sogukpmar near Bursa in northwestern Turkey
(Kaptan 1995). Recently several field projects from
the MTA have been investigating the presence of tin
in north central Turkey and reports of an important
tin source within the Erciyes volcanic complex in
Hisarcik and Kiranardi, Kayseri, have brought the
location of tin deposits to within a few kilometers of
the second millennium BC Kanesh trading system
(see Dercksen 2005 on textual evidence for tin and
copper trade). The Hisarcik and Kiranardi source is
reportedly a mining gallery complex similar to Kestel
mine (Ozbal personal communication, see also Pehli-
van et al. 2005). Not only have ore processing equip-
ment and Early Bronze Age ceramics been found and
identified, but the iron-rich tin ore resembles Kestel
tin ores. Further demonstrating the complexity and
variety of tin rich ores in Turkey, Sarp and Cerny
(2005) announced the identification of a new miner-
al, Yazganite, containing tin associated with arsenic
and iron. We eagerly await news of this mineral which
contains 1.55% tin and the antiquity of the mining
operations there.

K. Aslihan YENER

Cassiterite at Kestel mine occurs in both granite
hosted veins in the Nigde Massif and in the form
of alluvial deposits in Kurucay stream, below the
mine. The Nigde Massif is a pre-Paleocene meta-
morphic unit of roughly 800 km2. Tin is present
in approximately 0.1-1% grade in Kestel mine
today (undoubtedly higher in antiquity) found in
quartz veins or along the contacts between the
quartz and marble formations which are part of
the young volcanics surrounding and overlaying
the Massif. The mineral zonation (telethermal to
catathermal) resulted from the Uckapilt Granid-
iorite intrusion and extended up as pegmatitic
and pneumatolytic zonation carrying the cassi-
terite (Copuroglu and Yalcin 2000). According to
geological and mineralogical reports there have
been two primary mineralizing episodes, an ear-
lier tin-bearing and a later hematite one with
weak tin. The deposit was in small outcroppings
and sizeable for antiquity (but not of economic
importance today). There was more than one
period of mineralization; the most likely mineral
mined both on the surface and underground was
tin, but with the possibility of subsidiary gold.

Evidence of ore extraction continues below the
marble into the underlying quartzite schist and
granitic pegmatites with a total of 1.5 km of extrac-
tion tunnels explored to date. The underground
galleries are extensive, measuring a minimum of
4500 cubic meters. Extrapolating from the low-
grade ore composition the space extracted would
have yielded approximately 115 tons of tin; Kestel
mine was only one of many collapsed gallery
entrances. In addition to the Early Bronze Age I-
IIT ceramics excavated in trenches placed in the
galleries, five samples of charcoal from excavated
contexts inside Kestel mine gave radiocarbon
determinations calibrated 3240-3100 B.C to 2870-
2200 B.C., dating the use of Kestel mine firmly in
the Early Bronze Age.

Tin-bearing veins of Kestel are easily distinguished in
appearance from other veins and from the host lime-
stone, in both color and texture. Especially distinct
in appearance is the tin-rich hematite ore which has
a gray-sometimes burgundy tinted, glittering appear-
ance, unlike the much more matte appearance of
hematite ore without tin. Based on excavations inside
Kestel mine, tin was mined in similar techniques of
firesetting defined at Cwmystwyth copper mine in
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Wales. Experiments there showed that 750 kilos dry
logs fired against the rock face cracked the ore explo-
sively. The ore was mined with stone hammers and
antler picks. One person mined 1.5 tons of rock in a
morning. This entailed breaking down the mineral
lumps into a size small enough to allow easy smelting
and enrichment with repeated washing. Indeed 77%
gabro-diabase hand held bucking stones surveyed on
the Kestel slope had percussion traces. The exact
opposite percentages were found at Goltepe where
grinding was predominate.

A large number of tin impermeated hematite ore
lumps were recovered during excavations at the
miner’s village Goltepe and these resemble the ore
from Kestel. Analyses of these nodules by AAS
yielded an average tin content of 2080 ppm; one
sample contained 1.5% tin suggesting that the tin
originally mined at Kestel would have been at
least a 2% or higher tin-rich ore, a very good grade
by today’s standards. This strongly suggests that
only high tin-containing material was selectively
transported from Kestel mine to Goltepe for pro-
cessing (grinding) and smelting purposes. The
over 5,000 ground stone tools used in ore crushing
from excavated contexts inside pit house struc-
tures at Goltepe support this conclusion. Perhaps
the best indication of processing aims supporting
tin and not iron, is the undeniable increase of tin
content from samples taken from veins in the mine
compared to samples from the hematite ore nod-
ules found at Goltepe and finally compared to
samples of the multicolored ground ore found
stored in vessels and floors of pit house structures.
It is strikingly obvious that tin-rich hematite was
being enriched on its path from the mine to the
smelting stage. None of the other elements ana-
lyzed showed this pattern of increase. The final
production stage (refuse dump) is noticeable in the
marked decrease in the tin content of powdered
material from midden samples. Clearly debris
from which tin had been extracted was discarded
into dump areas of the site. There is no doubt that
selective beneficiation of tin was the processing aim
of the Goltepe industry (Yener et al. 2003).

Goltepe mining village is situated on top of a large
natural hill facing Kestel mine. The hill measures
close to 60 hectares total and is fortified at the sum-
mit with a circuit wall. The excavations uncovered
1500 m? of the settlement dating to the Late Chal-

colithic through the EB III. Radiocarbon calibrat-
ed dates of 4350-2175 BC corroborated the ceram-
icevidence. Goltepe is architecturally unlike any site
in Turkey. The workshop/habitation units are semi-
subterranean and fully subterranean pit house struc-
tures. These ovoid pit houses measuring 4-6 m.
diameter were cut into the greywacke bedrock with
wattle and daub superstructures. One pit house
structure appeared to be a workshop as inferred
from the metallurgical tool kit consisting of a move-
able brazier, crucible with stone cover, ground stone
ore crushers, mortars, bucking stones, kilos of
ground ore and ore nodules. This pit house unit was
especially significant since it contained large EBA
burnished storage jars full of ground ore. Some 70
kg of ore powder and 50 kg of ore nodules were sam-
pled for analysis. In some of the pit house units, the
ground ore was arranged in cups, each with a dif-
ferent color from purple, reddish to pink and when
analyzed each contained varying percentages of tin
and iron (from 0.3-1.8%). These were subsequent-
ly identified by SIMS as unprocessed powdered ore
material, tailings from an ore concentration process,
and remnants such as crushed slag.

Bronze artifacts excavated at Goltepe were small
pins, awls, rings and other fragments. Atomic
Absorption analysis (Ozbal in Yener et al. 2003)
revealed that all contained between 4.75-12.3% tin
demonstrating the high tin content of the metal
unearthed at the site. Interestingly, elevated lev-
els of gold (1.23-52.1 ppm) were also observed,
suggesting the possibility that Kestel was the
source of the tin used, since gold is a component
of this deposit as well. Finds such as a silver-tin-
zinc alloy necklace and a lead ingot demonstrate
that other metals were present as well. Other
indications of ore processing and metal production
were a number of sandstone molds with bar-
shaped beds carved on several surfaces and clay
molds suggest that tin metal was being produced
and poured into ingot form before being trans-
shipped to locations for bronze alloying.

The single most significant find at Goltepe relating
to the processing of tin has been the over one ton of
vitrified earthenware bowl furnaces or crucibles
with a glassy slag accretion rich in tin. Constructed
with a coarse straw and grit tempered ware, they
range in size from a rim size of 6 cm. in diameter to
50 cm and have vitrified surfaces (SEM) measuring
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between 30-90% tin content. AAS analyses support
the earlier Smithsonian results with vitrified exam-
ples ranging up to 4% tin content, a five fold increase
relative to the ground ores. Verification that the cru-
cibles were used for smelting tin metal was given by
secondary ion mass spectrometer (SIMS) and micro-
probe analyses at the University of Chicago and
Antwerp (for all residue analyses see Adriaens et al.
1996; 1997; 1999a, b). These results indicated that
the vitrified ceramics contained a thin accretion
layer of silicates with 2-3 % tin oxides. Microprobe
analysis of a crucible that had a shiny green glassy
material still adhering to its surface, showed that two
types of crystals were present. The long thin crystals
of tin oxide (SnO?2), and equiaxed crystals of iron-tin,
with high tin concentrations were consistent with
metallic slag. Processing involved intentionally pro-
ducing tin metal by reduction firing of tin oxide in
crucibles. This was achieved with repeated grinding,
washing, panning and resmelting>. The raw materi-
als being processed in the crucibles consisted of cas-
siterite in a labor intensive, multi-step, low-temper-
ature process carried out between 800° and 950° C.
(Yener and Vandiver 1993).

Having set the processing parameters from the
archaeological and analytical information, several
replication experiments tested the feasibility of the
production model, the physical conditions required
and the expected end products. Based on Egyptian
depictions from 2500 BC, B. Earl of Cornwall and H.
Ozbal, successfully smelted tin metal after producing
a crucible and using ground ore found in Early Bronze
[I/T1I contexts (Earl and Ozbal 1996a, b). Enriching
with one cup of water a low grade 1% cassiterite ore
mixture to approximately 10% by vanning (panning
with a shovel), this charge was then placed in a home-
made crucible made with local clay and chaff temper.
The charge, which was found in cups from the floor
of Early Bronze Age pit structures, was placed in suc-
cessive layers of charcoal and after twenty minutes of
blowing through a blowpipe, tin prills entrapped
inside an envelope of glassy slag emerged inside the
crucible. During this experiment tin metal prills
(globules) encased in glass slag were released by
grinding with a lithic tool. The slag was thus in pow-
der consistency and virtually invisible (e.g. no slag
heaps) unless microscale sampling methods are intro-
duced. Smelting thus resulted in a multistep produc-
tion of tin metal with refining accomplished by wash-
ing, grinding and remelting.
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Experimental trials concluded with the successful
production of bronze using the results of the tin
smelt which contained high levels of iron in the slag.
Tin content was assayed by heating the ore sample
with a weighed amount of copper to produce a bead
of bronze containing nearly all the tin from the ore,
leaving the iron as gangue. The melting point of iron
is so much higher than that of copper (1540° C vs.
10859 C), nearly all the iron remains solid while the
copper or bronze is still liquid and can be poured off.
The main points drawn from this discussion is that
by the end of the third millennium BC, metal pro-
duction in the central Taurus range had already
been transformed into a multi-tiered operation with
wide networks of interaction (Yener 2007). The
first tier is the extraction and smelting sites in the
mountains; the second tier is the workshops found
at urban sites.

OTHER NEAR EASTERN AND ASIAN SOURCES OF TIN

Central Asian sources of tin have often been cited
as possible resource zones for Bronze Age tin.
Deposits of tin and ancient workings have been
identified near Karnab, Samarkand, Lapas, and
Changali in Uzbekistan (Boroffka et al. 2002).
As with Kestel mine, recent analyses of Karnab
indicated that the ore samples had a low tin con-
tent of 1.3% or less, although according to the
authors, a higher level must have existed in the
upper extraction operations (Alimov et al. 1998).
Second millennium BC Andronovo pottery was
recovered in the mine as well as a settlement a
kilometer away, indicating that this site was some-
what later than the technologically formative third
millennium BC dates found in Anatolia. As with
the special processing site of Goltepe, this settle-
ment yielded evidence of industrial processing
including ground stone tools, smelting droplets
and tin ore. Similar second millennium BC work-
ings (radiocarbon dates 1515-1265 BC) were iden-
tified at Mushiston in the Penjikent region of
Tajikistan. Stannite, the complex mineral of tin
and copper was reported, along with cassiterite
(tin oxide) with tin contents analyzed between
50-34% (Alimov et al. 1998). Kaniuth (2007) cor-
rectly points out that these sources became impor-
tant for the ancient Near East during the second
millennium BC. For now, the production phase
at Kestel and Goltepe spanning the third millen-
nium BC remains an important earlier resource
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for central and southern Anatolia, as well as north-
ern Syria during the formative years of tin bronze
production.

The aberrant result of the wars that are on-going in
Afghanistan vastly reduced research of the tin
sources in this region. Often cited as the source of
tin for the ancient Near East (Stech and Pigott 1986;
Pigott et al. 2003; Weeks 2003), the identified low
level of tin oxide cassiterite (600 ppm) was ana-
lyzed by a French team (Cleuziou and Berthoud
1982; Berthoud et al. 1982) surveying the Sarkar
valley, south of Herat. Although ancient workings
were found, their dates could not be substantiated.
Evidence of tin production and the use of tin bronze
in Afghanistan during the Bronze Age await the
end of hostilities there.

Although tin occurrences have been reported in
Georgia in the Caucasus (Kavtaradze 1999), tin
contents have not been published. Recent archaeo-
metallurgical surveys in this country have been
researching a late fourth, early third millennium
BC ancient gold working site (Stollner et al. 2008),
which may have relevance to tin as well. During the
lecture, trace levels of tin were also reported on a
map. The co-occurrence of gold and other heavy
metals in the Caucasus dating to the formative peri-
od of tin bronzes lends credence to contemporary,
similar findings at Kestel and Goltepe.

Early reports (Wertime 1978; Pigott 1999) of tin
occurrences in Iran especially in the Dasht-1 Lut
desert in eastern Iran were the first foreshadowing
of this region as a possible supplier for Mesopotamia
during the Bronze Age. Significant tin sources have
recently been investigated Deh Hosein in central
west Iran. The deposit consists of copper, tin, and
gold and the workings have been dated to the late
third, early second millennium BC (Momenzadeh et
al. 2002; Nezafati et al. 2008). These sources in
Iran have immediate relevance to the early ond mjl-
lennium BC and later tin bronzes found in Luristan,
although the earlier third millennium BC workings
await clarification. PIXE spectrometry analyses (Sn
from 3.5-14.8%) of excavated bronzes from these
graves revealed purposefully alloyed tin bronzes
(Fleming et al. 2005). Lead isotope analysis con-
ducted on these and other Luristan bronzes, how-
ever, call into question the authors’ conclusion that
the tin and copper for these bronzes were imported

from Afghanistan and Oman respectively (Bege-
mann et al. 2008).

Substantial evidence exists that the eastern desert of
Egypt contains important deposits of tin (Rothe
and Rapp 1995), although third millennium BC
workings were not identified. Again limited surveys
may have constrained the documentation of these
hydrothermal veins of tin and tungsten, which are
said to be 1.5 m in thickness (Muhly 1993). Egypt-
ian antiquities regulations do not permit the expor-
tation of metal samples for analysis and may have
played a major role in skewing our understanding of
the extent tin bronzes were used in Egypt during the
third millennium BC (Old Kingdom) despite the
occasional rare items. The overall impression of all
this negative evidence has been to dismiss the east-
ern desert source of Egyptian tin as relevant only for
the second millennium BC, certainly important for
the rise of palace economies in the Late Bronze
Age eastern Mediterranean. Geologically similar
deposits of tin and tungsten were identified in Saudi
Arabia at Jebel Silsilah and three other sources in
western Arabia (Muhly 1993; Wertime 1978; Weeks
2003). Again, as with Egypt, Bronze Age workings
were not identified, although the several percentages
of tin content warrant a closer examination of this
source as wello.

It is obvious that at the end of the third millenni-
um BC other sources of tin, such as ones now stud-
ied in Iran and Central Asia (Weisgerber and
Cierny 2002) superseded or were in competition
with the Kestel tin source. Perhaps profoundly
associated with the newly emerging patterns of
consumption are preferences found in factors other
than availability. Given the textual clues in the
Kanesh cuneiform tablets, the Kanesh trading sys-
tem of the early second millennium BC tapped
into the resources of eastern tin, perhaps
Afghanistan, Iran or Central Asia and not the local
source, Kestel. Evidence of Middle Bronze Age
working has not been found in Kestel. Given the
labor intensive extraction of tin found at Goltepe
processing site, it is not surprising that Central
Anatolian Middle Bronze Age Kingdoms such as
Kanesh gave preference to a ready made tin metal
product brought by Assyrian merchants.

In conclusion, Early Bronze Age Kestel mine and the
industrial center at Goltepe reflect the distinct strate-
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gies of the first tier of processing rough metal prod-
ucts, that is, local ore extracted directly from the
neighboring mine and smelted into rough form. It is
worth reiterating obvious point that the manufacture
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of metal at the mines and smelting sites are the
least-studied major aspect of early states where
these products are ultimately used in the production
of artifacts of power and prestige.

NOTES

IThis information is much indebted to Kurucayirh (2007). 1
thank him for allowing me to quote from his fine master’s the-
sis.

2Two radiocarbon dates run on samples from a 1995 operation
at Judaidah (Edens in Yener et al. 2000, Beta-88280, Beta-
88281; table 1) gave a date spanning 3090-2710 BC (1 S.D.).
Confirming the Phase G dates, Tell Sukas yielded contem-
porary levels with an average of four identical dates from lay-
ers 39-38 (phase L2) in the range 2930-2650 BC.

3See arguments in Seeden (1980) and Marchetti (2000). See-
den (footnote 28) cites an unidentified “famous” archaeolo-
gist claiming to have visited Judaidah during the excavations,
casting unnecessary doubt on direct documentation by the
field archaeologists. Such unverifiable information has been
the source of much misunderstanding.

4Sce the now irrelevant disavowals of the content and quantity
of tin at Kestel mine and the processing site, Goltepe in
Boroffka et al. 2002; Alimov et al. 1998; Muhly 1999; Muhly
et al. 1991; Weeks 1999.

S0re processing in antiquity often warranted tedious and diffi-
cult labor but valuable materials such as tin were meticulously
worked such as with gold extraction.

OFor tin sources in more remote areas sce India (Babu 2003),
Germany (Niederschlag et al. 2003; Weeks 2003), Spain
(Muhly 1985; Weeks 2003), Yugoslavia (McGeehan-Liritzis
and Taylor 1987, Glumac et al. 1991), and Cornwall Eng-
land (Muhly 1985; Weeks 2003). These sources have also
been cited as possible suppliers of Bronze Age tin, although
their direct relevance to the Ancient Near East await fur-
ther study.
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Fig. 2a: Backscattered electron image of residue in Judaidah Fig. 2b: Backscattered electron image of residue in

crucible c. 3000 BC. Mag 720 x (Adriaens et al. 2002: Fig. 5). Judaidah crucible c. 3000 BC. Mag 440 x (Adriaens et al.
2002: Fig. 4)
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OZET

Nigde, Goltepe Ilk Tun¢ Cagr kalay ergitme isliginden daha donce komposizyonu ve mikroyapilart belirlenme-
mis 11 adet pota parcast EDX ve taramalt electron Mikroskobu (SEM) ile incelenmistir. Incelenen 11 pota
parcasindan sekiz adedinin i¢ yiizeylerinde kalay oksit ince bir bant veya graniiller olarak yayildig belirlenmis-
tir. Ara tamamen metalik veya kismen oksitlenmis 5-20 mikron capinda kalay kiireciklere rastlanmustir. Pota
parcalannin cok kiictik olmasindan dolay: sekilleri ve biiyiikliikleri belirlenememistir. Pota parcalarimin ya kalay
ergitmesi sirasinda pota kapagi, ya da ergitmenin yapildig pota olarak kullanilmustir.

INTRODUCTION

Archaeological excavations at the Early Bronze Age
site of Goltepe (Map. 1) where cassiterite from the
Kestel mine was smelted yielded a large number of
crucibles of many different sizes and shapes (Yener
et al. 1989). Archaecometallurgical study of various
crucible fragments indicated that they were used
for the processing of tin containing materials (Yener
and Vandiver 1993; Adriaens et al. 1999a). The
eleven crucibles selected for this study were of dif-
ferent sizes, shapes and thicknesses. Yener and Van-
diver (1993) have established that similar crucibles
fragments that they have studied were generally
exposed to different firing temperatures between 700
— 800°C, with a maximum of about 1000°C. Such
variations may indicate that different types of ther-
mal processing were taking place at Goltepe. Yener
and Vandiver (1993) did not associate different

types of crucibles with any particular process. In
1993, a total of 28 crucible fragments from Goltepe,
most of them in the form of powder from the inner
accretion layer, were brought to Bogazici Universi-
ty to determine the tin content of these crucible
accretions by atomic absorption spectrometry (Earl
and Ozbal 1996; Adriaens et al. 1999b). Four sam-
plesyielded over 1% tin with highest level at 3.65%.
The remaining 24 samples had an average of 1070
ppm tin. Eleven of the 28 crucible samples were
large enough for cross-sectioning. This paper pres-
ents investigations on the microstructure of the cru-
cible cross section profiles by scanning electron
microscope (SEM), optical microscope, as well as
analyses on the chemical composition of various
phases and inclusions using energy dispersive x-ray
analysis (EDX).
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DESCRIPTION OF THE CRUCIBLE FRAGMENTS

The description of the crucible fragments is given in
Table 1. Due to the very fragmentary nature of the
samples, it was not possible to predict the approxi-
mate size and shape of the crucibles. Thus, the cru-
cibles are grouped according to the presence or
absence of tin oxide and by comparing the
microstructure, composition and the distributions
pattern of tin oxide in the accretion layer on the inner
surface of the crucible fragments. Even though the
crucibles were constructed in different sizes and
shapes and seem to have been used for different
processes, the composition and microstructure of the
bulk clay material seem similar. Organic fiber was
used in all samples. SiO; and Al,O3 were the major
components with minor amounts of CaO, MgO,
NayO, K»O and FeO (Table 2). TiO, was less then
1.0 %. The main mineral was quartz, followed by
albite and muscovite. These minerals are probably
derived from the local clay material. The main
ceramic body of most crucible samples was overlaid
by a rather thin accretion layer that contained tin
oxide in the form of globules or as a very thin con-
tinuous band. Adriaens (1999a) demonstrated that
tin oxide does not penetrate beyond 300-400 um
from the surface and hardly ever found its way into
the bulk of the ceramic.

The crucible fragments were recovered from trench-
es excavated in areas A and B (Yener and Vandiv-
er 1993). Area A, on the southern part of the mound,
had mainly subterranean and semi subterranean pit
structures some of which could have been work-
shops. Four out of seven crucible fragments from this
area (Trenches A22, A23 and A24) contained a very
thin continuous layer or globules of tin oxide on the
inner surface of the fragments. The remaining four
fragments are from area B, located at the northwest
corner of the hill from trenches BO1 and B09 which
are next to each other near the circuit wall. Area B
yielded many fragments of crude porous ware with
accretions that contain tin oxide and glassy slag dis-
carded by the circuit wall (Yener and Vandiver
1993). This area may also be considered a workshop
where cassiterite processing and smelting took place.

GROUP 1 CRUCIBLES

This group of samples (Table 3, Entries 1-4) was all
rim fragments that vary in thickness between 14 and
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24.1 mm. They had pale grey to brown and black
scorified accretions on the inner surfaces that are
about 2 to 3 mm thick. Entry 1 was a small grey to
black, highly scorified porous fragment that was
exposed to highly reducing conditions. Entries 2, 3
and 4 had a light brown, orange to red, dense, com-
pacted and oxidized exterior bodies. No slag parti-
cles could be observed by visual examination or by
binocular microscope. Their common characteristic
was a continuous thin tin oxide layer located at the
interface between the clay bulk matrix and the accre-
tion on the inner surface. Sample MRN 1124 (Entry
1) was unique because the continuous tin oxide had
also penetrated into the clay matrix of the crucible
and can be seen as a light grey band across the inner
surface (Fig. 1). The width of the band reaches up to
about 500um. The sample must have been exposed
to relatively high temperatures that probably allowed
tin oxide to diffuse into the bulk matrix of the cru-
cible. Embedded in the tin-rich band, there are
many globules with diameters as large as 50 um that
appear as bright prills. Close examination of one of
the prills indicates that they are composed of SnO,
(Fig. 2, region A) and pure metallic tin (Fig. 2,
region B). It is interesting to note that no iron was
detected in any of these prills. The cassiterite ore
from Kestel is associated with hematite and the
enriched cassiterite powder generally contains con-
siderable amounts of iron. However, highly pure tin
inclusions may indicate that it is possible to produce
iron-free tin from cassiterite ore even though it con-
tains hematite.

The remaining three crucibles in this group were rim
fragments with evidence of scorified inner surfaces
represented by 1-3 mm thick light grey bands. The
reddish-orange color of the main bulk of the sherds
indicates that they were not exposed to reducing con-
ditions. The continuous thin band of tin oxide in
these samples was restricted to the interface between
the surface accretion and the main ceramic matrix.
There was no evidence of diffusion into the clay
matrix. Similarly, no residual tin was detected on the
outer surface of the crucibles. The bright white coat-
ing of tin oxide layer varies only between 1-3 um. All
three must have been constructed for the specific
metallurgical process.

A bright thin band of tin oxide can be seen in the
back-scattered electron image of sample MRN
4937B (Entry 2) where it appears to be restricted
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only to the interface between the surface accretion
and the clay matrix (Fig 3). The sample was proba-
bly not exposed to high temperatures to facilitate dif-
fusion. A partially oxidized metallic tin prill, with a
Sum diameter, imbedded in the tin-rich accretion
band is also observed (Fig. 4). Sample MRN 1416
(Entry 3) also displayed a tin oxide-rich band at the
surface; however, the layer seems to have greater dis-
persion. On the surface, there are tin oxide patches
which seem to have formed by the accumulation of
small (1-2 um) granules (Fig. 5). EDX analysis of this
region yielded 81.3% SnO». On the opposite side of
this agglomeration, there is a region composed of
polyhedral aggregate of iron oxide grains. At high-
er magnification, the small iron oxide grains dis-
played a very fine network of tin oxide within the
grain matrix (Fig. 6) which is part of the crystalliza-
tion product of the smelting process. Sample MRN
1591 (Entry 4) in this group also displays a very thin
and intense continuous layer of tin oxide at the inter-
face (Fig. 7). Besides the surface coating, the tin
oxide layer had also diffused into the cavities just
below the surface and has coated the inner walls of
the cavities. Some of the cavities were also actually
filled with small spherical tin oxide prills (Fig. 8).

Yener and Vandiver (1993) suggest that such a band
of tin accretion at the surface rather than within the
clay matrix may be due to the precipitation of tin
oxide from the vapor with very small amounts of slag
during smelting. They also suggest that such a ceram-
ic may have been used as a cover for a crucible. The
group one crucibles in this study may also have been
used as crucible covers.

GROUP 2 CRUCIBLES

Four fragments are assigned to the group 2 cru-
cibles. This group shows even greater variation in
structural features both in thickness and in matrix
appearance (Table 1). They were all body fragments
and it was not possible to estimate their original
sizes and shapes. Samples MRN 1760 (Table 3,
Entry 5) had a very similar appearance with the cru-
cibles in group 1 displaying a reddish orange matrix
having a scorified inner surface of few a millimeters.
Sample MRN 4937C (Table 3, Entry 6) also had sim-
ilar cross sectional characteristics with a light grey
scorified surface; however, it was more than twice the
thickness of the other members of the group 2 sam-
ples. Sample MRN 4937A (Table 3, Entry 7), on the
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other hand, was a black fragment with extensive
pores and was tempered both with organic matter
and quartz. There is a 5-6 mm reddish pale brown
layer on the inner surface that does not show the
scorification and the porosity of the main body.
Sample MRN 4318 (Table 3, Entry 8) was com-
posed of three small fragments. None of the frag-
ments yielded the complete cross sectional profile of
a crucible and only one fragment had a possible
inner surface face. The cross section of this fragment
has a brown-reddish porous matrix with a very thin
dark encrustation layer.

The collection of different shaped and sized crucible
fragments of group 2 all showed small clusters of tin
oxide globules between the main clay body matrix
and the surface accretion rather than a continuous
thin band as observed in group 1 samples.

Sample MRN 1760 (Table 2, Entry 5) yield a very dis-
tinctive narrow interface band between the main
ceramics matrix and a surface accretion layer that was
composed of relatively fine crystalline material (Fig.
9). The tin globules as large as 50 um are randomly
distributed together with some iron oxides within this
narrow accretion band (Fig. 10). Sample MRN
4937C (Table 3, Entry 6) also showed a similar
accretion band at the interface with tin oxide glob-
ules (Fig. 11). The width of the band that contains the
tin globules varies between 20 and 200 um and is
composed of mainly aluminum silicate together with
smaller amounts of calcium, iron, and phosphorus
oxides with about 5.2% tin oxide (Fig. 12 area B).
The chemical composition of this layer resembles
that of tin smelting slag (Yener and Vandiver 1993).

One unique feature of these tin globules, especially
in these two crucible fragments is that they are fused
together with calcite crystals (Fig. 10 and Fig. 12, area
A). EDAX analysis of most of the tin oxide globules
observed in this group of crucibles yielded high lev-
els of calcium oxide (Table 3). Such accretion layers
in crucible samples MRN 1760 and MRN 4937C can-
not form if tin is melted in them or if they are used
as crucible covers like those of group 1. These glob-
ules must have deposited or formed in the band
during a high temperature tin processing activity.
Sample MRN 4937A (Table 3, Entry 7) that had a
completely scorified clay matrix also had globules of
tin oxide in a not well-defined accretion band with
much less associated calcium oxide (Fig. 13, area A)
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together with iron oxide crystals (Fig. 13, area B).
This sample also contained a 40um inclusion that
was composed of 68.2% FeO and 22.1 and AsyO3
(Fig. 14). Yener and Vandiver (1993) also report
high levels of arsenic. The arsenic probably origi-
nates from the ore since some of the powdered ore
samples from Goltepe contained about 5 % arsenic
(Earl and Ozbal 1996). The last sample of this group,
MRN 4318, contained three small fragments. None
of the fragments yielded a complete cross section
profile. Only one fragment had a small area of inner
surface that was coated with about 1.5 mm dark
accretion layer. This sample also contained tin glob-
ules that also contained relatively high levels of CaO
(Fig 15, Entry 8 in Table 3). The accretion layer also
contained As,O3 inclusions.

GROUP 3 CRUCIBLES

The final three crucible fragments MRN 1006, MRN
4390 and MRN 4235 (Table 1), were grouped
together since they did not yield any residual tin
oxide. Sample MRN 1006 was a very small fragment
without any original inner or outer surface. Since tin
residues diffuse only about 500 um into the clay
matrix, it is possible that the accretion layer was
lost. A loosely attached small residue was observed
on the surface of one of the sides (Fig 16). The
residue was composed of mainly lead and iron oxides
together with minor amounts of antimony, copper
and arsenic (Table 3, entry 9). Possible source of
such residue needs further investigation. Sample
MRN 4390 was also highly scorified, black, and
porous, extensively tempered both with organic
fibers and siliceous materials and was exposed to
highly reducing conditions. The inner surface was
coated with a very thin brown layer. EDX analysis
of individual bright inclusions showed that they were
iron oxide. The final sample of this group, MRN
4235, was a flat, very thin (8 mm) body fragment with
a medium grey cross section. It is difficult to decide
which side is the inner surface since there was no
detectable curvature. One of the faces has a grey
partly scarified thin layer. The other side was covered
with a thin layer of calcite, probably formed after
burial. The scarified face had many metallic oxide
inclusions; however, no tin oxide could be detected.
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This fragment probably was not intended to be used
in a metallurgical process.

CONCLUSION

The SEM images and the EDX data complement
the results from previous studies and further confirm
that these crucible fragments are remnants from
processes involving tin metallurgy. It is also conclu-
sively affirmed that these crucibles were not used to
make bronze since there was no trace of copper
which could be observed either by AA or by EDX
analysis.

Kestel cassiterite ore is observed in quartz veins
together with hydrothermal hematite and tourmaline
(Cagatay and Pehlivan 1988, Willies 1995). In order
to liberate the very fine crystalline cassiterite from the
associated hematite ore, it had to be ground to a very
fine powder (<200 w). Cassiterite ore was enriched
by washing with water on an inclined surface. It was
easy to enrich cassiterite from the ground Kestel
ore by a vanning shovel (Bryan and Ozbal 1996). To
avoid loss of fine powdered cassiterite from the cru-
cible during smelting and also avoid loss of heat, it is
very likely that the samples MRN 4937B, MRN 1416
and MRN 1591 among group 1 samples may have
been used as crucible covers. Agricola (1556:411-414)
describes tin smelting furnaces with a dust chamber
to trap the small particles of tin oxide that may
escape with the fumes if heating is fast.

The group 2 samples showed globules of tin oxide
associated with calcite crystals in the accretion band
that covers the inner surface of the crucibles. It is
highly possible that these crucibles could have been
used for smelting cassiterite where calcite may have
been used as some sort of fluxing agent. Alterna-
tively, the calcite may have from the Kestel cassiterite
since most of the powdered ore samples contained
both calcite and dolomite.

Sample MRN 1124 (Entry 1 in Table 2) was proba-
bly from a high temperature process where tin oxide
has diffused almost 500um into the highly glassy
upper surface of the crucible which even had a
metallic tin prill.
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Sample Group|Type Thickness Description Site |
|(mm})
|
MRN 11241 [Rim |14 | Porous body with a blick scorified inner surface. Tempered with quartz and organic fiber. |BO1-0300-
| (7.5YR 4/0-500, grey dark grey) 003
MRN I Rim (24,1 Red to orange bulk with a 2 mm light pale grey accretion on the inner surface (7.5YR 6/5-6/6 reddish yellow) |B09-0100-
49378 | 999
MRN 1416 |1 Rim i 133 2 mm light pale grey accretion on the inner surface (SYR 6/6 Reddish yellow) A24-0100-
003
MRN 1591 |1 Rim i 147 2 mm light pale grey accretion on the inner surface (7 5YR 6/6 Reddish yellow) A24-0100-
003
MRN 1760 |2 Bodyi 16 2 mm grey accretion on the inner surface (7.5YR 5/4 brown) A23-0100-
003
MRN 2 Body:38,5 6.5 mm grey accretion on the inner surface (SYR 5/2 Yellowish red) B09-0100-
4937C | 999
MRN 2 Budyi 158 Highly charred body with a 6 mm reddish brown clay inner surface (75YR 3/0 dark grey) B0O9-0100-
4937A | 999
MRN 4318 2 Body Complete cross section not available. Highly tempered body with a 1.5 mm dark inner surface coating (SYR i:‘-\22-(‘.l$ntl-
5/4 reddish brown) 005
MRN 1006 3 Body| Complete cross section not available scorified body without outer surface. Tempered with quartz and organic  |A03-0234-
| fiber (7.5YR 30 very dark grey) 003
MRN 4390 |3 Bor.lyi 12,1 Highly scorified body without any distinctive inner aceretion. 75YR 2.5/ black) AD6-0400-
003
MRN 42353 [Body |s 3 One side is encrusted with partially scorified layer, other side coated with a thin calcite lyer (YR 7.5 YR 40 |A24-0700-
dark grey) 000

Table 1: Description of crucible fragments

Sample sio,  |ALO, Ca0 MO Na,0  K.0 RO  [TiO,
MRN 1124 586 258 129 |43 4,04 225|392

MRN 4937B 624  [226 133 412 28 218 349 085
MRN 1416 644 182 1.81 31 224 223 668 071
MRN 1591 604 179 214 299 348 401 796 103
MRN 1760 634 19.8 111 33 5.15 182|505

MRN 4937A 604  [21.1 242 (327 1.95 281 [735 073
MRN 4937C 63.8 18.2 272 31 2.36 342 614 051
MRN 4318 594 247 157 28 156 285 629 091
MRN 1006 63.9 194 122 275 344 1355|534

MRN 4390 65.3 17.5 337 [251 133 3.6 605 071
MRN 4235 578|232 247 319 178 1335 736 087

Table 2: Composition of the clay matrix of crucible fragments
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Fig. 1: Tin oxide band (A) on the crucibles inner surface
(MRN 1124).

Fig. 3: Tin oxide band (white region) (MRN 4937B).
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Fig 2: Inclusion composed of tin oxide (A) and metallic tin
(B) (MRN 1124).
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Fig 4: Metallic tin prill (MRN 4937B).
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Fig.5: Tin oxide granules (MRN 1416). Fig. 6: Network of tin oxide (white specks) in grey polyhedral
iron oxide grains (MRN 1416).
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Fig. 9: Polyhedral tin oxide inclusions in the accretion
band (MRN 1760). 1760).

Fig 11: Tin oxide impregnated calcite crystal in the Fig. 12: Tin oxide impregnated calcite crystal (A) in the
accretion band (MRN 4937C). accretion band (B) (MRN 4937C).
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Fig. 13: Accretion layer containing tin oxide (A) and iron Fig. 14: Inclusion composed of arsenic oxide (white specks)
oxide inclusions (B) (MRN 4937A). in light grey iron oxide grain (MRN 4937A).

Fig. 15: Tin oxide globule inclusions in surface accretion Fig 16: Surface grain composed of lead, iron, antimony,
band (MRN 4318). arsenic and copper oxides (MRN 1006).
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LEAD ISOTOPE ANALYSIS AND CHEMICAL
CHARACTERIZATION OF METALLIC RESIDUES OF AN EARLY
BRONZE AGE CRUCIBLE FROM GOLTEPE : USING ICP-MS

KURSUN iZOTOP ANALIZLERI VE GOLTEPE iLK TUNG GAG’I POTASINDAKI
MADEN ARTIKLARININ KIMYASAL NITELiGi: ICP- MS KULLANIMI
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OZET

Bu ¢alismanin éncelikli amact, Goltepe’deki bir 1lk Tung¢ Cag pota parcasinda bulunan metal kalintila-
rimin kursun izotop oranlarint bilinen pek ¢cok metal madeninden edinilmis verilerle karsilastirarak pota
kalintisindaki kursunun hangi kaynaktan gelmis olabilecegini saptamaktir. Pota parcast iizerinde yapilan
kursun izotop ol¢timii, metal kalintilaninin uzak maden yataklarindan mu, yoksa, varsayidigi gibi, Toros
Daglari’nda bulunan daha yakin kaynaklardan nu geldigini belirleyebilmek icin essiz bir imkan sunmak-
tadw. Elde edilen élctimler, bilinen Toros madenleriyle kisith bir iliskinin varligina isaret etmektedir.
Buna ek olarak, metal kalintilarin ppb’sindeki elementleri incelemek amaciyla, element kompozisyon ana-
lizleri yapunustir. Arastrma sonuclart, Anadolu’nun bu yoresinde Ilk Tun¢ Cag boyunca goriilen, maden-
cilik ile ilgili is boliimii ve organizasyonuyla uyumluluk gostermektedir.

INTRODUCTION

Changes in the organization of metallurgical
technologies of the third millennium BC in
Anatolia appear to coincide with overarching
socioeconomic and political changes in urban
regions that surround or are adjacent to highland
resource areas (Yener 2000). Early local highland
developments in metal technologies, however,
likely include indigenous cascades of innovation
and long-term practical familiarities with metal
producing regions. Network-based relations

among these areas, including lowland urban
agglomerations, farming communities and
highland mining regions, were likely structured in
part on access to valuable metal resources. The
structure of these relations seem to vary over time,
where, by the third millennium BC, economically
specialized communities lived within highland
mining regions to participate in the extraction,
preparation and smelting of locally available metal
resources. The site of Goltepe, an Early Bronze
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Age settlement situated in the Central Taurus
region of southern Turkey ca. 2600 BC, represents
the first tier of the multi-scale production of metal.
A primary industrial activity at the site was the
smelting of tin ore, which is evident from ore
crushing tools, processed tin-rich powders,
hundreds of excavated crucibles with tin accretions
(Yener and Vandiver 1993; Earl and Ozbal 1996;
Yener et al. 2003). In addition, the presence of
locally available tin from the Kestel mine, roughly
two km northwest of Goltepe, suggests that
inhabitants at the site must have been familiar
and utilized these resources.

Chemical analyses of major and minor elements of
the iron-rich powders and hematites with tin by
Earl and Ozbal (1996: 296) do suggest similar
sources based on their similar weight percentages.
However, lead isotope analysis provides an
additional line of evidence for discerning this
potential similarity. This paper focuses on the later
assumption, testing it by use of lead isotope
analysis of the tin-rich accretions of one crucible.
Our goal is to compare the isotopic fingerprint
provided by the analysis of the crucible residues to
known signatures of previously analyzed ore
bodies in Anatolia. We conclude that the isotopic
signatures of the metalliferous residue are
compatible with the Central Taurus ore bodies and
thus provide evidence of local acquisition of
materials.

CONTEXT: ‘EARLY BRONZE AGE MINERS’
VILLAGE GOLTEPE

The third millennium BC miners’ village, Goltepe,
was excavated during 1990, 1991 and 1993 as part
of a broader archaeometallurgical research project
in the central Taurus Mountains (Yener 2008, in
prep). In the immediate environs of the site, the
Kurucay stream emerges from the Nigde massif to
the north, carrying with it cassiterite, pyrite,
hematite, garnet, tourmaline, magnetite, sheelite,
cinnabar, titanite, rutile, apatite, monozite and
gold. The Nigde Massif, a volcanic dome within the
Taurus Mountain chain, is to the SE of the vast
Nigde plains (Fig. 1). The region is an area of
intense plate tectonic activity with a succession of
subduction zones and consequently mineralization
is common in the area. The third millennium BC
Kestel tin mine is located on a slope which is
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pervaded with granite, marble, gneiss and
quartzite. The tin ore has been worked in marble
which appears to have been originally part of a
Triassic sequence of dolomitic limestone. Iron in
the form of hematite, magnetite and limonite is
visible in the mine and the cassiterite ores were
derived from a granite intrusion process.

Goltepe hill is located at 1767 meters above sea
level, measures ca. 60 hectares total and is fortified
at the summit (Fig. 2a). This well protected miner’s
village is located two kilometers opposite Kestel tin
mine and the size of the intramural settlement are
estimated to be between 8-10 hectares. Occupied
from Early Bronze I-111, the pit house complexes
and rock cut terraced architecture typified a
cottage industry processing tin ore from Kestel
mine as well as other ores from the polymetallic
sources of the region. This production was a labor
intensive process of grinding the iron-rich
cassiterite into powder consistency before smelting
was achieved in crucibles or bowl furnaces with
blow-pipes and tuyeres. The product, a rough mix
of tin metal prills and iron was then enriched by
washing, repeated grinding and resmelting.

Crucible M325 (context number B01-0107-003),
stems from slope wash abutting the base of a well-
built N-S circuit wall (B01-0100-004), which was
preserved in some places to ten courses and a
height of over a meter (Fig. 2b and 2c). This
context yielded hundreds of variously sized tin
encrusted crucible fragments weighing over 300 kg.

LEAD ISOTOPE ANALYSIS

The sensitivity of lead isotope ratios coupled with the
fact that measureable amounts of lead occur in many
materials, including most if not all archaeological
metals, allows for a robust method to study material
alteration, production, transport and provenience if
conducted carefully (Weeks 2004: 129-133; Aggarwal
2008: 2662; Villa 2009). The geological history of
Anatolia (see Oztunali 1989; Okay 2008) is
punctuated by discrete events in which the conditions
for ore formation processes were established.
Particular mining regions (e.g., the Bolkardag, see
Yener et al. 1991) where metal bearing ores are
most abundant and concentrated may then have
specific isotopic fingerprints that relate to their
geological histories. However, given that similar
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ore formation processes existed across many regions
of Turkey, it is expected that these regions will also
have similar lead isotope fingerprints.

The element lead (Pb) has four stable isotopes
208pp, 207pp, 206pp, and 204Pb. Of these four
isotopes, onl 204pp js non-radiogenic where 208py,
207pb and 206Pb are formed by the regular decay of
2327, 235U and 238U respectively (Faure and
Mensing 2005: 214-249; Allegre 2008: 294-312;
Tolstikhin and Kramers 2008: 385-390). The
relationship among these four isotopes of lead, which
are often expressed in ratios, theoretically allow for
the calculation of geological age (not archaeological
age) based on principles of radiometric
geochronology (e.g., U-Pb and Pb-Pb system dating
techniques). There exist three important conditions
concerning the study of lead isotopes to characterize
sources and artifacts:

1.) The relative concentrations of these four isotopes
are assumed to have been uniform throughout
the earth at the time it was formed;

2.) Isotopes 208pp, 207pp, and 200Pb have continued
to be formed on earth from the radioactive decay
of uranium and thorium. Therefore, naturally
occurring lead is composed of a diagnostic mixture
of radiogenic and original terrestrial lead

3.) Ratios of lead isotopes vary depending on the
geological age of the ore body and the conditions
under which it mineralizes, the proportions of
which vary among geological formations (Guilbert
and Park 2007: 286-290).

Additionally, because different ore sources often
have unique lead isotope ratios according to a
specific geological origin, “variation among different
sources can in some cases be greater than variation
within sources” (Weigand et al. 1977). Under these
conditions, the isotopic analyses of archaeological
metal and metal-rich residues, which often contain
measurable amounts of lead, can be compared to
lead isotopes from known ore sources (Brill and
Wampler 1967; Gale and Stos-Gale 2000; Stos-Gale
2000). Strong similarities among artifacts and ore
sources can be used as evidence for their
provenience.

‘While much debate surrounds the nature of artifact-ore
relationships and how one ascertains these relationships
(e.g. Pernicka 1995; Budd et al. 1996; Knapp 2000;
Gale 2001; Begemann and Schmitt-Strecker 2008;
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Baron et al. in press) for the purposes of this study, I will
judge artifact-ore relationships in terms of source
discrimination. Since geographically distinct ore sources
can have very similar lead isotope ratios, similarity in
isotope ratios does not necessarily equate to congruity
in artifact-ore relationships. For this reason, this study
aims to eliminate as many conceivably utilized sources
as possible based on comparative isotopic signatures of
artifacts and ore bodies.

METHODS
SAMPLE PREPARATION

The crucible was prepared for acid dissolution by
taking separate drillings that were separately digested
in nitric acid. Six drillings were taken from the
Goltepe crucible fragment with an electric tungsten
steel hand drill. The drillings consisted of about 1 cm
long extractions taken from areas of the crucible
that appeared to have visible metal-rich areas (see
Fig. 3). The crucible was drilled twice on the exterior
(#5.1-5.2) as control samples and four times on the
interior  (#5.3-5.6), so that comparable
measurements may be taken. 1 to 3mg of crucible
drillings from each area were then placed into 2 ml
vials to which was then added .25 mL of high
concentration nitric acid. All the samples were
allowed to digest over a period of three days to
ensure a more complete digestion of the crucible
drillings. After this period of time, all of the samples
were centrifuged, and the remaining liquid was
carefully removed using a sterile pipette and put
into a new sample vial to which was added 4.8 mL of
distilled water and shaken. The result was 5 ml of
diluted solution. Although nitric acid does not
dissolve silicate minerals and this digestion leaves
considerable residue, enough lead was solubilized to
obtain precise isotope ratio measurements.

ICP-MS PROCEDURES

We analyzed lead isotopes of metalliferous residues
using a Finnigan MAT Element I high-resolution
magnetic sector ICP-MS at the Laboratory for
Archaeological Chemistry, University of Wisconsin
—Madison. Accuracy of the ICP-MS measurements
is accomplished by comparison of known actual
ratios to the average measured ratios of several
assayed NIST standards (National Institute of
Standards and Technology). A correction value, a
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value generally slightly above or below the nominal
standard, was then computed by subtracting the
NIST assays from the nominal standard. These
correction values would then be added accordingly
to the artifact sample ratio values. Additionally,
because each sample’s ratio values are based on
repeated measurements (n=50), a relative standard
deviation (% RSD) was computed. The % RSD is
a measurement of precision; a higher value equates
to a sporadic and generally dispersed nature of the
isotope counts. Low values, where % RSD is
generally less than 0.5 %, equates to a relatively
non-sporadic spread of the isotope counts, and is a
more precise measurement. Measured ratios of
NIST 981 wire standard compared to the known
nominal ratios produced relative standard deviations
less than 0.2 % (see table 1), which is appropriate for
lead isotope analysis.

The crucible samples are assayed after the level of
precision was established and the ICP-MS capillary
tubing was flushed. An exploratory assessment of
several elements potentially contained within the
sample solution was completed. This exploratory
analysis measured selected elemental compositions
of the residues extractions, namely arsenic (As),
copper (Cu), nickel (Ni), lead (Pb), tin (Sn), silver
(Ag), niobium (Nb), and tantalum (Ta). Each
sample was assayed once and was separated by a
period of 30 seconds of downtime in order to prevent
contamination. A pitfall of this procedure was that
the digestion was not a total digestion and, hence, the
results are not quantitative, but merely reveal any
anomalous excess or deficit of these elements. Actual
concentrations of the elements of the sample could
not be determined. This exploratory analysis
nonetheless provides an insight into the elemental
make-up of the sample solution and thus an insight
into the chemical make-up of the artifact sample,
which is ultimately a potential reflection of the
physical character of the metallic residues. The
results are presented below in Table 2.

The four lead isotopes were measured using the
same sample solution as the exploratory analysis
and the ratios are listed in Table 3. Based on
expectations, an effort was made to assay each
sample according to the expected level of lead
concentration; that is, samples thought to have less
lead were run first. The results of the lead isotope
analyses were then presented in a standard format
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that allows for the comparison with the results of
others. This format is in the form of isotope ratios.
Because there are only four isotopes of lead, there
can only be three distinct ratios among a dozen
possibilities. While the specific isotope ratios chosen
by individual authors may vary, the entirety of the
ratios is easily extrapolated from presented forms by
a means of common algebra. Those isotope ratios
Bresented in this paper are as follows: 208pp,206pp,

07pb/206pb, and 204Pb/200Pb, Additionally, only
the ratios 208Pb/200Pb and 207pb/200pb will be
considered in this paper because of the high % RSD
associated with generally lower CPS values for the
isotope 2U4Pb. The higher % RSD value for 204Pb
means that any ratio extrapolated from this value
would be considerably less accurate.

RESULTS AND DISCUSSION

The Goltepe samples had expectedly low counts of
all metals given the diluted nature of the digestion
(Table 2, Figure 4), however with generally higher
amounts of nickel and tin for the interior drillings
#5.3-5.6. It should also be noted that the exterior
drillings #5.1-5.2 had up to three times as much lead
as the interior, but only trace amounts of tin. The
cause of this difference is probably a due to the
sampling strategy employed and the heterogeneous
character of the residues on the interior surface of
the crucible. The Goltepe sample appears to
correlate with the other crucible analyses (Yener
2000; Yener and Vandiver 1993; Yener et al. 2003),
where significant amounts of tin and copper are
present. The amounts of lead from the interior of
the crucible provide ample quantities for accurate
measurements of lead isotopes.

The results for the two ratios, 208Pb/206Pb and
207pp,206pp, were plotted in a series of bivariate
scatterplots in order to visually observe differences
and possible correlations with previously published
lead isotope data of known Anatolian ores (see
Figs. 5 and 6). Ores are presented with 95%
confidence ellipses drawn using the XLSTAT addin
for Excel 2007. A multinational effort over the last
two decades has accomplished many
characterization studies that amounted in the
present database of lead isotope ratios of known ore
bodies in Turkey. Currently, over 300 ore samples
have been published and have been used to
characterize known bodies of metal ore (Brill and
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Wampler 1967; Begemann et al. 2002; Stos-Gale
and Gale 1981; Gale et al. 1985 Hirao et al. 1995;
Kuovo 1976; Pernicka 1984; Sayre et al. 1992, 2001;
Seeliger et al. 1985; Vavelidis 1985; Wagner et al.
1985, 1986, 1992, 2003; Yener et al. 1991). An
expected degree of overlap in lead isotope ratio
values certainly occurs among many of the sources,
however there is a noticeable but not perfect
separation of values between Central Anatolian,
Pontide and Taurus based ore bodies.

Results indicate that that North Central Anatolian and
Pontide ore sources are incompatible with the
measured lead isotope ratios (see Fig. 5). Given the
geographic location and nature of the social
organization and technologically specialized settlement
of Goltepe, Occam’s Razor eliminates furthest sources
when locally available sources are abundant. Much
more likely would be the local exploitation of the rich
metal resources in the surrounding Taurus Mountains.
This is further suggestive with work of Yener and
Vandiver (1993) and Earl and Ozbal (1996) where
similarities in major and minor elemental constituents
between the Kestel mine and Goltepe production
materials are compatible with similar sources. Similar
elemental chemistry, proximity to nearby sources and
the apparent specialization of ore processing and
smelting at the site lead us to expect that the isotopic
signatures should also be compatible with the Central
Taurus ore bodies. The measurements are compatible
with the Taurus groupings (see Fig. 6), specifically both
Taurus 1A and 2B, however two measurements
appear to be outliers. Compared to ore samples
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taken at Kestel (Yener et al. 1991: AON399, AON 419,
AON463, and AON466), the crucible residue
measurements overlap with AON 419 in the Taurus
2B ore group. The other three Kestel samples,
however, are situated within the Taurus 1B grouping,
which does not comprise a compatible group with
the crucible residue measurements.

CONCLUSION

In this paper, we have demonstrated the possibility of
extracting elemental data from metalliferous residues
from a crucible using an ICP-MS. Two major analyses
were completed in order to better understand the
metal composition of the residues. The first analysis
consisted of the measurement in ppb of several
elements that would help characterize the chemical
nature of the crucible residues. The most prominent
metals included tin and nickel. Trace levels of lead
were also measured, which allowed us to measure
isotope ratios of lead for provenance analysis. Because
lead isotope ratios are a known indicator of possible
provenience, we compared our ratio data with
published lead isotope ratios. Our data indicate with
independent chemical perspective that individuals
and communities who once lived at the site of Goltepe
actively acquired nearby raw and/or processed ores for
use in the first tier of complex metallurgy in the region.
Further, these data help substantiate upon the notion
that Early Bronze Age cultures in Anatolia were
forming economically specialized communities in
highland metal resource regions that linked lowland
urban centers by trade and exchange.
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Table 1: NIST 981 Lead Wire Standard. Note that relative standard deviations
are less than 0.2 %.

Table 2: Traces of several elements (in ppb) measured from metalliferous residues from the Goltepe
crucible. Sample #5.1-5.2 was taken from the exterior of the crucible, while samples #5.3-5.6 were
taken from the interior

Table 3: Lead isotope ratios measured from the interior and exterior of the Géltepe crucible.
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Fig. 1: Geological
specimen location
map of the Central
Taurus (Adapted
from Yener et al.
1991:

Area D

g

Excavation Areas

[ Excavation Squares
[ Excavated Tranches

BOI 0100 North Section Scale 1:20 <4

Fig. 2b: Cross section of circuit wall. Crucible MRN 325
in locus B01-0100-007.

Fig. 3:
Crucible
MRN-325
with drilling
areas
indicated: (a)
interior, (b)
exterior.

AREA B01

Fig. 2c: Circuit Wall Area BO1
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ALTASSYRISCHER ZINNHANDEL MIT ANATOLIEN
ASUR’LULARIN ANADOLU iLE OLAN KALAY TiCARETI

Horst KLENGEL

Schliisselworter: Zinnhandel, Assur, Kanesch, Karum-Zeit, Anatolien, Mesopotamien, Ostmittelmeerraum.
Anahtar Sozciikler: Kalay ticareti, Asur, Kanes, Karum dénemi, Anadolu, Mezopotamya, Dogu Akdeniz Bolgesi.
Key Words: Tin trade, Assyria, Kanesh, Karum period, Anatolia, Mesopotamia, East Mediterranean region.

OZET

Dogudan (Orta Asya ve Indus Vadisi, Iran) elde edilen kalayin, Dogu Akdeniz bolgesine (Levant) ulastinldigi
On Asya’min bolgeleraras ticareti, Tung Cagu ile birlikte degisime ugranustir. Ticaret, bolgedeki saraylar tarafindan
kontrol edilmekte ve Ugarit, Gubla\Byblos gibi limanlar tizerinden Misir'a, ve batida Ege bolgesine kadar ula-
simaktaydi. I¢c kesimlerde ise Kuzey Suriye’deki Halep (Aleppo) ve diger kavsak noktast olan Katna kentleri 6nem-
li rol oynamaktaydi. 2. binin baslarinda Anadolu’da ise bu sistemin artik oldukca gelistigi, Kayseri'nin 20 km dogu-
sunda yer alan Kiiltepe (Kanis) nin, sadece kalay ticaretinin degil, yiinlii tekstil ticaretinin de ytiriitiildiigii bir mer-
kez oldugu goriilmektedir. B. Hrozny ve daha sonra ozellikle T. Ozgiic tarafindan Kiiltepe'de yapilan kazi ¢alis-
malart sonucunda ortaya cikan binlerce tabletten donemin ticareti ile ilgili bilgiler elde edilmis ve Asur’dan kalay
ile bazi 6zel kumaslarin esek swtinda Anadolu ya tasindigi anlasinustir. Eski Asur dilinde yazilnus 20000 den fazla
tablet, bor¢ senedi, tasima sozlesmesi, kervan ortakligi sozlesmesi gibi belgeleri ve yazismalar -kimi zaman da
adaletin saglanmast icin cezai kurallar ve dava sonuclanni- icermektedir. Diger yerel saraylar ve kuzey-orta Suri-
ye'li tiiccarlarda bu sistemin icindeydiler. Yerel saraylar tiiccarlardan vergi almaktaydi. Ayrica dokumalar alir-
ken oncelikli secim hakkina sahiptiler. Metinlerden Asur'dan Orta Anadolu’ya ulasan ticaret yollart hakkinda
bilgilere de ulasabilmekteyiz. Toros daglar iizerinden gecen yollar ve ayni zamanda Anadolu’nun giiney sahil-
lerindeki deniz yollan kis mevsiminde sl kullanilabilmekteydi. Asurlu tiiccarlar esek kervanlariyla Orta Ana-
dolu’ya kalay ve ytin tirtinleri tasirlar, karsihiginda altin veya giimiis alirlardr. Bu sekilde Karum déneminde (40-
50 yil) yaklasik 10 ton giimiisiin Orta Anadolu’dan Asur’a ulastgini séyleyebiliriz.

Das Thema, mit dem einem Vorschlag von U. Yal-
cin gefolgt wird, ist bereits des ofteren Gegenstand
einer allgemeineren Darstellung gewesen, die vor
allem auf der keilschriftlichen Uberlieferung aus
dem frithen 2. Jahrtausend beruht und Zinn als das
wesentliche Handelsgut benennt ( vgl. bereits Mad-

din et al. 1978: 35 ff., zusammenfassend etwa Klen-
gel 1979: 103 ff. sowie jetzt Veenhof 2003: 69 ff. und
Giumlia-Mair and Lo Schiavo 2003). Hatte die vor-
rangige Richtung des vorderasiatischen Fernhan-
dels im 3. Jahrtausend nach Osten gewiesen und
tiber den Persischen Golf hinaus Iran und das Indus-
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tal einbezogen sowie auch Teile Mittelasiens, so
kam es zu Beginn des 2. Jahrtausends zu einer all-
mahlichen Umorientierung (Klengel 2001: 349 ff.).
Diese riickte das Ostliche Mittelmeergebiet, vor
allem seine Anrainerldnder Syrien und Anatolien
sowie Agypten, nunmehr stirker in den Vorder-
grund und fand dabei seine 6konomische Basis in
den groflen Palastwirtschaften (Astour 1995). Diese
betrieben Handel unter dem Schutz von Fiirsten, die
zugleich von der Prasenz von Kaufleuten und deren
Kapital profitierten. Hinzu kam, dass die einstigen
Produktions- und Handelszentren im Bereich des
oOstlichen Iran, im afghanischen Badachschan, im
Raum des Persischen Golfes sowie in einigen Gebie-
ten weiter Ostlich davon bis zum Industal an Bedeu-
tung verloren hatten. In Shar-i-Sokhta/Shar-i-Suhte
(Vidale 2008: 537 ff.), gelegen im Hochland des
Iran, das vor allem vom Schmucksteinhandel mit
Karneol und Lapislazuli profitiert hatte, kam es zu
einem Niedergang wohl in Verbindung mit dem
Austrocknen des Helmand-Deltas. Auch die Sied-
lung an der Stelle des Tepe Hissar, einst Station am
nordlichen Handelsweg des Lapislazuli durch Iran,
wurde im 18. Jahrhundert v.Chr. aufgegeben (Des-
hayes 1975: 428).

Der ostmediterrane Raum, d.h. vor allem die syri-
sche Kiiste mit Hafen wie Ugarit und Gubla/Byblos,
riickte nun starker in den Vordergrund des tiberre-
gionalen Handelsverkehrs, von dem vor allem die
Zentren im Kreuzungsbereich wichtiger Handels-
wege - wie etwa Halab und Qatna im syrischen Bin-
nenland - profitieren konnten (vgl. bereits Klengel
1979:100 ff.; 1989: 39 ff.; 1998: 21 ff.). Handelsrou-
ten fithrten im frithen 2. Jahrtausend jedoch auch
vom nordlichen Syrien bis in das zentrale Anatolien,
wo sich Handler aus Assur in eigenen Ansiedlungen
neben den anatolischen Zentren niedergelassen hat-
ten (Ozgiic 2003; Veenhof 2003; vgl. bereits Garel-
li 1963). Schriftzeugnisse dieser Héndler tauchten
seit 1880 zunéchst auf dem Markt der Stadt Kayse-
ri auf, wobei als deren Herkunftsgebiet ,,Kappado-
kien“, angegeben wurde, die antike Bezeichnung
fiir eine Landschaft in der siidostlichen Tiirkei. Sys-
tematische Forschungen sind dann - nach Geneh-
migung seitens der tiirkischen Behorden - am 20.
September 1925 - in Kiiltepe (tiirk. ,,Aschenhiigel®),
gelegen 21 km nordostlich von Kayseri, durch den
tschechischen Gelehrten Bedrich/Friedrich Hrozny
aufgenommen worden. Schon wihrend der ersten
Tage wurden hierbei in den Privathdusern Tontafeln
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mit Keilschrifttexten gefunden, verfasst in einer alte-
ren Form der assyrischer Sprache, dem Altassyri-
schen. Erst 1948 konnten die Ausgrabungen dann
weitergefiithrt werden, diesmal von tiirkischer Seite
unter der Leitung von Tahsin Ozgiic. Es kamen
dabei noch mindestens 10000 weitere Tontafeln
zutage, verteilt auf vier Siedlungshorizonte. Schicht
IT lieferte dabei die Hauptmasse der inzwischen
gefundenen Tontafeln, in denen die Ansiedlung
assyrisch als ein ,karum’, etwa ,,Kai“ bzw. Handels-
niederlassung, bezeichnet wird; eine kleinere Han-
delsstation wurde als ein ,wabartum’ notiert. Es
waren, dem Textzeugnis zufolge, mindestens drei
Generationen von Kaufleuten, die hier unter dem
Schutz altassyrischer Herrscher etwa in dem Zeit-
raum zwischen 1920 und 1840 v.Chr. tétig waren.
Diese Kaufmannssiedlung ist dann durch einen
Brand zerstort worden. Spéter erbauten die Bewoh-
ner auf den eingeebneten Flachen ihre Wohnstétten
nach relativ kurzem zeitlichem Abstand (Hecker
1998: 297 ff.) wieder auf (Schicht I b, etwa 1840-
1740), jedoch in einer etwas verdnderten Bauweise
und gekennzeichnet durch eine andersartige Kera-
mik; auch in dieser Schicht wurden — wenngleich
nicht mehr so zahlreiche - Tontafeln gefunden.

Die Keilschrifttexte aus Kiiltepe/Kanisch, das in
hethitischen Quellen Nescha genannt wurde (dazu
Wilhelm 1999: 232 ff.), belaufen sich insgesamt auf
mehr als 21000 Tontafeln. Sie sind in einer élteren
Form des Assyrischen verfasst worden, wie es zu die-
ser Zeit auch in der ,,Mutterstadt Assur gesprochen
wurde. Bei den Schriftzeugnissen, die bei den Aus-
grabungen im Geschiéftsviertel/Karum dieser Stadt
gefunden wurden, handelt es sich vor allem um
Urkunden und Briefe betreffend wirtschaftliche
Angelegenheiten sowie damit verbundene rechtliche
Fragen, ferner auch um familidre Ereignisse. Die
keilschriftliche Uberlieferung behandelt Schulden,
Zinsen, Darlehen, Transportvertridge, Partner-
schaften im Karawanenverkehr und Gerichtspro-
zesse, enthilt aber auch Beschworungstexte. Gefun-
den wurden diese Tontafeln nicht in staatlichen,
sondern in privaten Familienarchiven; die Chefs der
Firmen waren jedoch meistens in Assur wohnhaft.
Im Handelsviertel von Kanisch waren zudem auch
Geschiftsleute aus syrischen Zentren tétig, so etwa
aus dem nordsyrischen Urschu, das einen eignen
Karum mit einem heiligen Symbol des Gottes Assur
besal3, bei dem Eide geleistet werden konnten (Klen-
gel 1989: 263 ff.), ferner aus der nordsyrischen Stadt
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Ebla sowie aus der Oase Tadmur/Palmyra. Die Kauf-
leute schlossen sich aus praktischen Griinden auch
zu Gesellschaften zusammen, wobei der entspre-
chende Begriff ,naruqqum’ eigentlich den (leder-
nen) Geldbeutel bezeichnete. Der ,Palast’ (ekallum,
,groles Haus’), zog bei den Fernkaufleuten in den
Niederlassungen Steuern bzw. eine Exportgebiihr
(nish atum) ein — so etwa 5 Prozent auf Textilien und
3 Prozent auf Zinn — d.h. auf die beiden wichtigsten
Handelsgiiter. Die lokalen Paliste besallen dabei ein
Vorkaufsrecht auf 10 Prozent der Textilien.

Die Ausgrabungen von T. Ozgii¢ in Kanisch haben
gezeigt, dass die Kaufmannshduser zwei Stockwerke
besitzen konnten, wobei sich im Erdgeschoss auch die
Magazine fiir das Handelsgut befanden (Ozgiic 2003:
77 f.). Auch im Inventar haben sich die Hauser der
fremden Kaufleute, nach dem Grabungsbefund zu
urteilen, nicht wesentlich von denen der einheimi-
schen Bewohner des Karums von Kanisch unter-
schieden; auffillig sind im hauslichen Bereich jedoch
Keramiken in Form von Schuhen mit hochgebogener
Spitze, wie sie oft auch auf hethitischen Reliefs abge-
bildet sind, oder Tierfiguren mit geometrischen Mus-
tern. Die Keilschrifttexte aus Kiiltepe nennen zudem
noch eine ganze Reihe weiterer Orte, die solche
Handelsniederlassungen besa3en — ausgestattet mit
einer eignen Verwaltungsbehdrde und einer
Gerichtsbarkeit, die in der Karum-Behorde (bit
karim) nach dem Vorbild Assurs praktiziert wurde
(Veenhof et al. 1980: 369 ff.). Vom Karum in Kanisch
aus wurden auch die geschéftlichen Unternehmun-
gen der anderen assyrischen Faktoreien koordiniert;
auch kreuzten sich in Kanisch mehrere Handelswe-
ge, und die Uberginge iiber die Taurusketten in den
syrisch-obermesopotamischen Raum hinein waren
zudem nicht allzu fern.

Die, Mutterstadt’ Assur am Tigris war — in der Luft-
linie gerechnet — etwa eintausend Kilometer von
Kanisch entfernt. Die Wege fiihrten iiber Gebirge
und durch Steppenzonen und waren im Winter zeit-
weilig verschneit; in einem der altassyrischen Briefe
wird dariiber geklagt, dass Kélte und Hunger der
Karawane stark zugesetzt hitten (Kienast 1975: 498).
Hinzu kamen zuweilen Raubiiberfille auf den zudem
oft durch schwieriges Gelénde fithrenden Wegen, auf
denen die Eselkarawanen der Héndler zwischen
Assur und Kanisch unterwegs waren. Es lassen sich
einige Routen rekonstruieren, die von Assur am Tig-
ris bis in das anatolische Kanisch verliefen (Nashef
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1987: 61 ff.). Sie fithrten durch die nordmesopota-
mischen Ebenen zunichst von Assur nach Karke-
misch am Euphrat und weiter tiber die Tauruspasse
(vgl. die Routenkarte bei Veenhof 1995: 863) nach
Anatolien. Da das ausdauernde und hinsichtlich sei-
ner Trénke geniigsame Kamel zur Zeit der altassy-
rischen Handelsniederlassungen im frithen 2. Jahr-
tausend v. Chr. noch keine Rolle als Lasttier spielte,
waren Esel die wichtigsten Transporttiere.

Auf diesen Wegen wurden vor allem zwei Han-
delsgiiter von Assur nach Anatolien gebracht: Zinn
sowie wollene Textilien. Zinn, das wichtiges Legie-
rungsmetall und als Erzminerale Kassiterit und Stan-
nin bezeugt ist, wurde mit Kupfer zu Bronze legiert
und dann iiber Assur nach Anatolien verhandelt; es
hatte offenbar bereits einen weiten Weg von Mit-
telasien (Usbekistan, Tadschikistan, Ostkasachstan,
vgl. Cierny et al. 2005: 431 ff.; sowie in Parzinger
2002; Weisgerber-Cierny 2002) sowie aus Afgha-
nistan zurtickgelegt, bevor es durch den Iran aus
verschiedenen Routen nach Nordmesopotamien
(d.h. Assur) und weiter bis in das zentrale Anatolien
transportiert wurde (Muhly 1985: 275 ff.; 1995: 1506
ff., vgl. auch Giumlia-Mair and Lo Schiavo 2003). Die
jeweiligen Lagerstitten miissen fiir eine lohnende
Ausbeutung des Minerals mehr als 1,5 % Zinn ent-
halten; solche Vorkommen befanden sich jedoch
aullerhalb Anatoliens, ein Umstand, der den End-
preis des Zinns zweifellos betrichtlich erhohte. In
Assur selbst wurde eine Eselslast Zinn - als Standard
jeweils etwa 130 Pfund - fiir etwa 9-12 Pfund Silber
gehandelt (vgl. dazu Muhly 1973: 248 ff.; Muhly and
Metalle 1997: 131 £.; ferner Veenhof 2003: 69 ff.; und
bereits ders. 1995: 862 ff.).

Fiir den Weitertransport des Zinns nach Anatolien
wurden die Eselkarawanen gewohnlich in Assur neu
zusammengestellt und mit dem Handelsgut — vor
allem betrichtlichen Mengen von Zinn sowie zahl-
reichen Wolltextilien — ausgestattet (Ozgiic 2003: 50).
Am Bestimmungsort wurde das Handelsgut dann fiir
Silber und Gold verkauft (vgl. das Diagramm bei
Veenhof 1995: 864). Ein in Kanisch ansissiger assy-
rischer Kaufmann - so etwa der in den einschldgigen
Texten oOfter genannte Enlil-bani - schrieb dafiir
zundchst einen Transportauftrag aus, durch den
einem bestimmten Agenten Mittel anvertraut wurden,
fiir die in Assur Handelsgut erworben werden sollte
(Larsen 1967: 8 ff.): ,,Die 30 Minen Silber — die Abga-
be ist beigefiigt, die Gebiihr ist bezahlt — die Dadaja
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dem Kukkulanum, dem Sohn des Kutaja, anvertrau-
te und die er nach ,der Stadt’ (d.h. Assur) zu bringen
begann, um Einkdufe zu machen: Dieses Silber gehort
Enlil-bani. Er wird von hier (d.h. Kanisch) im Namen
des Enlil-bani das Land durchqueren, und Waren
werden ,die Stadt’ verlassen und das Land wiederum
im Namen des Enlil-bani durchqueren. Die Waren
werden in Kanisch ankommen und Enlil-bani wird sie
in Empfang nehmen® (es folgen die Namen von drei
Zeugen; ein Datum wird nicht angegeben). Nachdem
somit ein Mitarbeiter des Enlil-bani diesen Trans-
portauftrag tiber 30 Minen Silber gegeben hatte,
wurde ein Schreiben an die Vertreter des ,Hauses’ in
Assur ausgefertigt, das genauere Angaben dariiber
machte, was fiir das Silber eingekauft werden sollte.
Dabei werden eingangs die Namen von fiinf Agenten
(eingerechnet den des Kukkulanum) genannt; es
folgt dann der Wortlaut des Enlil-bani-Auftrags,
demzufolge in Assur gemeinsam mit Kukkulanum fiir
die eine Halfte der Summe Textilien, fiir die andere
Hiilfte Zinn gekauft werden sollten. Eine notarielle
Beglaubigung des Geschéftes wurde schlieBlich am
Stadttor von Assur vorgenommen, wobei auch die
Siegel an die Verpackung des Handelsgutes angelegt
worden sind, womit dafiir gebiirgt wurde, dass der
Inhalt dem Auftrag entsprach und nunmehr bereit
war fiir den Transport.

Eswurden also in Assur wollene Textilien sowie ver-
schiedene Qualititen Zinn erworben, ferner einige
— bezeugt werden sogar bis zu 14 Tiere - Esel
gekauft; schlieBlich war ja der Transport des Han-
delsgutes nach Kanisch erheblich aufwindiger als
spater der des Erloses von 30 Minen, etwa 15 Kilo-
gramm, Silber auf dem Riickweg. Es mussten daher
zusitzliche Treiber angeworben werden, die zudem
auch Silber fiir den Erwerb wirmerer Kleidung - im
Hinblick auf das kiihlere Klima Zentralanatoliens -
erhielten. Lohn und Verpflegungsgeld waren im
»Arbeitskapital“ einbegriffen; Futter und Anschir-
rung fiir die Tragtiere mussten erworben werden,
und zu den ,,Extras® gehorte auch jene Abgabe, die
dann in Assur selbst noch zu entrichten war. Das
Transportgut fiir Anatolien bestand normalerweise
aus Stoffen und Gewéndern sowie aus 3 Talenten
und 3 Minen Zinn. Die fiir die Reise notwendigen
Esel konnten in Kanisch dann zum Teil verkauft
werden, da man fir die Riickreise mit dem erwor-
benen Silber nicht mehr Lasttiere in gleicher Zahl
wie auf dem Hinweg nach Kappadokien benotigte.
Eine in Stoffe gehiillte und versiegelte Eselsladung
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Zinn wog etwa 130 Minen, d.h. um 65 Kilogramm.
Hinzu kamen 10 Minen (etwa 5 Kilogramm) loses
Zinn fiir die Ausgaben unterwegs sowie 10 Stiicke
Wolltextilien in der Standard-Abmessung von 4,5
Quadratmetern (etwa jeweils 2,25 kg). Es ergab sich
daraus eine durchschnittliche Gesamtlast pro Esel
von etwa 90 Kilogramm (Larsen 1976: 102). Loses
Zinn wurde auf die beiden Satteltaschen der Trag-
tiere sowie auf eine Packung in der Mitte verteilt. An
beiden Endpunkten der Reise wurden die Ladungen
schlieBlich vor Zeugen nachgewogen.

Die bereits erwidhnten Urkunden aus dem Archiv
des Kaufmanns Enlil-bani in Kanisch zeigen drei ver-
schiedene Typen von Texten des Assur-Kanisch-
Handels: Den Kontrakt mit demjenigen, dem das Sil-
ber — d.h. Bargeld - fiir die Reise nach Assur anver-
traut wurde, die Anweisung fiir die Vertreter des
Geschiftshauses am Bestimmungsort sowie die
Abrechnung nach der Erledigung des Geschifts;
zudem konnten andere Héndler dann in Anatolien
den weiteren “Vertrieb” iibernehmen. Um das not-
wendige Reisekapital aufzubringen, mussten sich die
Kaufleute meist zusammentun und ihre Mittel dann
einem Agenten iibergeben. (Larsen 1967: 8 {f.). Auch
wenn manche Details dieser Geschéfte zwischen Assur
und Kanisch noch unklar sind und dem Héndler wohl
auch ein gewisser Ermessensspielraum gegeben war,
lasst sich fiir den Handel mit Zinn nach Kanisch
jedoch ein durch die altassyrischen Texte weithin
abgesichertes Bild zeichnen. Dariiber hinaus finden
sich unter den Kanisch-Texten auch sogenannte Ver-
pflichtungsscheine mit Nennung von Guthaben und
Riickzahlungstermin — entweder versehen mit einem
bestimmten Datum oder aber einfach ,,nach der Riick-
kehr von der Geschéiftsreise®. Bei Nichtzahlung konn-
te ein Zinsaufschlag erhoben werden, wie er bereits
vorgesehen oder im Karum festgelegt worden war.
Zinsschulden konnten auch durch Dritte beglichen
werden, die dann als neue Gldubiger in das Schuld-
verhdltnis eintraten. Fine Haft wegen Schulden ist
jedoch ebenfalls bezeugt, und Gerichtsprotokolle las-
sen erkennen, dass wegen nicht eingeloster Zah-
lungsverbindlichkeiten auch Prozesse gefiihrt wur-
den. Ferner wurden auch lokale Wolltextilien in den
Handel einbezogen, in die auch das Zinn fiir den
Transport eingeschlagen werden konnte. Auch das
Eselsgeschirr aus der Gegend von Assur wurde in
Anatolien mit verhandelt, ebenso wie die Lastesel
selbst (Veenhof 2003: 72). Das mitgefiihrte Zinn
konnte in Anatolien jedenfalls fiir einen Preis verkauft
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werden, der etwa doppelt so hoch war wie in Assur.
Die Lasten, die von den Eseln zu tragen waren,
hatten oft ein recht erhebliches Gewicht. Aul3er
threm Geschirr, dem privaten Besitz und der mit-
gefiihrten Nahrung bestand die Ladung aus etwa 10
bis 12 Minen losem Zinn, dazu vier bis sechs Texti-
lien zu jeweils etwa 5 Minen sowie dem in Tiichern
eingeschlagenen Zinn. Maximal konnte sich die
Last eines Esels auf bis etwa 130 Minen belaufen,
und nach Moglichkeit wurde noch etwas loses Zinn
zugeladen, um es unterwegs nach Bedarf einzuset-
zen. Die Karawane konnte sich, soweit in den publi-
zierten Texten erkennbar, aus mehr als 15 Tieren
zusammensetzen und die Ladung sich dann insge-
samt auf bis zu 650 Kilogramm Zinn sowie etwa 300
Stiick Textilien belaufen (Veenhof 1972: 69 ff.).

Im Laufe der Karum-Zeit, also wihrend eines Zeit-
raums von 40 bis 50 Jahren, konnten von Anatolien
nach Assur dann schitzungsweise 10 Tonnen Silber
gebracht worden sein (Larsen 1967: 89 f.). Am Ziel
der Reise, d.h. in Kanisch oder in einem anderen
,Karum’ Anatoliens, wurde die Ladung der Esel
genau gepriift. Fiir eine Mine Zinn, d.h. etwa ein hal-
bes Kilogramm des wertvollen Legierungsmetalls,
konnten je nach Angebot und Nachfrage mindestens
4 Sekel Silber verlangt werden, und fiir jedes der
etwa 5 Minen schweren Textilstiicke ungeféhr 5 bis
6 Sekel Silber. Die Gewinne also waren trotz der lan-
gen Handelsreise sowohl bei Zinn als auch bei den
Textilien gewiss noch betrachtlich. Uber diesen Teil
des Handelsgeschifts, d.h. das ,Versilbern’ der Ware
in Anatolien, ist allerdings bisher nur wenig bekannt.

Fiir schwerere Ladungen, so etwa beim Transport
von Kupfer, sind wohl Eselkarren verwendet wor-
den; die Texte geben hier jedoch keine genaueren
Hinweise; ihr Einsatz durfte sich auch nach der
Beschaffenheit der Wege gerichtet haben, die im
Winter oft schwer zu benutzen waren, nach der
Notwendigkeit eines Ubersetzens tiber Flusslaufe,
was dann eine Anmietung von Booten erforderte,
nach der jeweiligen lokalen Situation und den ent-
sprechenden Autoritéten, die allerdings den auch fiir
sie eintraglichen Handelsverkehr meist kaum behin-
dert haben werden, falls es nicht zu Konflikten iiber
die Wegegebiihren kam.

Die Abgaben, die fiir die Durchreise zu entrichten
waren, werden in den Texten oft genannt. So gab es
eine Art Exportzoll, den man bereits beim Verlas-
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sen der Stadt Assur zu entrichten hatte, d.h. eine
»Ausgangsabgabe®, die ungefdhr nach dem Wert
des Handelsgutes bemessen war. Um sich fiir die oft
schwierige und zuweilen auch gefdhrliche Reise
der Gunst der Gotter zu versichern, machten die
Karawanenfiihrer in Assur gelegentlich auch eine
Stiftung an den Tempel. Unterwegs kamen ferner
Durchzugsgebiihren hinzu fiir den wirklichen oder
vorgegebenen ,Schutz’ der Handelreisenden, den
diese dann dementsprechend nach Moglichkeit zu
umgehen suchten. Bekannt ist auch eine Abgabe,
die in Kanisch selbst zu entrichten war — etwa von
fiinf Prozent bei Textilien und von etwa drei Prozent
fiir das transportierte Zinn (Veenhof 1972: 85 f.).
Sie wurde im sogenannten Bit Karim, d.h. dem
Zentrum der Handelsniederlassung entrichtet, das
sowohl als eine Art Bankhaus als auch eine Ver-
waltungsbehorde fungierte.

Die lokalen Autorititen, allen voran der Herrscher,
haben diesen iiberregionalen Handel auch aus eig-
nem Interesse geschiitzt und gefordert. Der Herr-
scher erhielt von den Kaufleuten Abgaben von etwa
1/20 des Wertes der importierten Textilien sowie
von 2/65 der Zinnladung, ferner wurde ihm ein Vor-
kaufsrecht auf 10 Prozent der Textilien zugesprochen
sowie ein Handelsmonopol bei bestimmten Luxus-
giitern, darunter dem noch seltenen Eisen, das gewiss
ein besonders begehrter Werkstoff war. Das ,,Haus
des Karum“ vermochte den lokalen Fiirsten durch
Darlehen in den Besitz von Mitteln und Gitern zu
setzen, die ithm sonst nicht zur Verfiigung gestanden
hétten. Dafiir gewéhrte der Stadtherr dann Wohn-
und Niederlassungsrecht sowie den Schutz auf den
Reisewegen, soweit das moglich war.

Der Gewinn, den die Kaufleute Assurs im Geschéft
mit Anatolien machten, belief sich oft auf mehr als
100 %. Es wurde aber auch versucht, Abgaben
unterwegs durch Schmuggel zu umgehen und
dadurch den eignen Gewinn wesentlich zu erho-
hen. Das konnte jedoch bei Entdeckung zu einer
Beschlagnahme der Waren fithren oder sogar zu
einer Gefiangnishaft (Kienast 1960: Nr 62 sowie
Veenhof 1972: 312). Der Kaufmann konnte jedoch
auch dabei ertappt und bestraft werden. So wird in
einem Brief, den drei investierende Kaufleute an
einen gewissen Puzur-Assur richteten (Kienast 1960:
Nr.62), davon berichtet, dass der Schmuggel bekannt
wurde und zur Beschlagnahmung der Ware fiihrte;
der Tater wurde von der lokalen Behorde, dem
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Palast, ergriffen, ins Gefingnis geworfen und streng
bewacht. Die Konsequenz des gescheiterten Betru-
ges war, dass der Verfasser des Schreibens dem
Missetdter den dringenden Rat gab: ,,Wenn aber
irgendjemand wegen Silber — wegen eines Sekels
oder soviel wie du hast- dich tiberreden mochte und
folgendermaf3en spricht:” Gib mir Zinn oder Stoffe,
dann will ich sie schmuggeln, ich kann das besorgen’,
so sollst du darauf nicht achten®. Es ist auch versucht
worden, durch Umwege die unterwegs eingerichte-
ten Zollstationen zu vermeiden und weniger bekann-
ten Routen zu folgen. In einem Brief (Veenhof
1972: 312) heift es, man solle das Zinn auf Umwe-
gen und unter Vermeidung von Kontrollen schmug-
geln, indem man die Ware entweder durch die ein-
heimischen Leute in Mengen von je einem Talent in
die Stadt Hurrama schaffen ldsst oder in kleinen
Packungen von 10 oder 15 Minen durch die Kara-
wanenleute selbst unter ihrer Kleidung in die Stadt
hereinbringt. Erst wenn ein Talent Zinn sicher abge-
liefert worden sei, diirfe jeweils ein weiteres Talent
Zinn (vgl. zu den Gewichtsangaben Powell 1990) in
die Stadt gebracht und dann jeweils mit der ersten
abgehenden Karawane weitergeschickt werden
(Veenhof 1972: 312). Die Kontrolle am Stadttor
und die dabei fillige Abgabe sollten also auf diese
Weise umgangen werden. Andere altassyrische
Texte bezeugen, dass fiir das Schmuggeln von Han-
delsgut regelrechte Vertriage abgeschlossen worden
sind, wofiir der Schmuggler mit einer Mine Zinn ,,als
Taschengeld” bedacht wurde (Veenhof 1972: 314).
Immerhin ist es bemerkenswert, dass trotz einer
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drohenden Bestrafung selbst eine derartige Abma-
chung vor Zeugen beurkundet worden ist. Auch in
die reguldren Transporte ist gelegentlich solches
Schmuggelgut mit einbezogen worden (Veenhof
1972: 314). Als ein Beispiel sei ein Text zitiert (Kien-
ast 1960: Nr.62, Z.28 ff.), in dem es heif3t: ,,Der
Sohn des Irra/Waadra’a hat Schmuggelware dem
Puschu-ken geschickt. Sein geschmuggeltes Gut
wurde jedoch (von den Behorden) beschlagnahmt,
und,. den Puschu-ken hat der Palast (d.h. die Stadt-
behorde des Herrschers) ergriffen und ins Geféng-
nis geworfen. Die Wachen sind streng!“

Im archéologischen Befund der Handelsniederlas-
sung von Kanisch (Ozgii¢c 2003) zeichnet sich das
Ende der Siedlung IT in einer dicken Brandschicht ab,
vielleicht auch entstanden als Ergebnis innerer Kon-
flikte. Die meist zu Fiilen der schiitzenden Burg
gelegene Niederlassung der fremden Kaufleute fand
sich dann mit verdnderten Bedingungen konfron-
tiert. Die in der Schicht I b gefundenen Tontafeln
durften andeuten, dass nun nicht mehr Zinn und
Textilien aus Assur nach Anatolien gebracht wurden
und die fremden Kaufleute einer strengeren Kon-
trolle des assyrischen Konigs unterworfen waren. Es
sind zudem im arché@ologischen Fundgut Anzeichen
dafiir auszumachen, dass nun auch Angehdrige jener
Bevolkerung in Anatolien prasent waren, die dann als
,,Hethiter” fur etwa ein halbes Jahrtausend zur maf-
geblichen politischen Kraft in Anatolien geworden
sind (Klengel 1998: 21 ff.).
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DIE BEDEUTUNG VON ZINN IM LICHT DER
HETHITISCHEN TEXTE
HITIT GiVi YAZILI BELGELER ISIGINDA KALAYIN GNEMI

Metin ALPARSLAN — Meltem DOGAN-ALPARSLAN

Schliisselworter: Zinn, Hethitische Texte, Keilschrift, Anatolien
Anahtar Sozciikler: Kalay, Hitit metinleri, ¢ivi yazisi, Anadolu
Key Words: Tin, Hittite texts, cuneiform, Anatolia

OZET

Hitit yazili belgeleri MO 2.binyilda kalaya verilen énemi acik olarak gostermektedir. Hitit Civi Yazili bel-
gelerde kalay cogunlukla Stimerce NAGGA, cok az ornekte ise Hitit dilinde arzili- seklinde yazilmustir. Kalay
metalinin gectigi Hititce metinleri Idari Metinler (Vergi-Metinleri ve Dini Metinler) olmak iizere iki ayr grup
altinda toplanabilir, en 6nemli metin grubunu “Vergi-Metinleri” olusturur. Bu metinlerde vergi olarak kalay
gonderen yerlerin adlan belirtilmekte ise de, bu yer adlarindan Kizzuwatna disindakiler, yalnizca ad ola-
rak bilinmektedir.

Metinlerden, kalayin dogrudan islenmedigi, daha ziyade alasim olarak kullanildigr anlasiimakta, genellikle
bakar ile belgelenen kalayin, bakira oranla daha degerli bir hammadde oldugu sonucuna varilmaktadir.
Ayrica kalaywn biiyiik bir ekonomik giice sahip oldugu goriilmektedir. Metinlerde kalaymn nasu kullanildi-
g1 da tarumlannustir; ornegin ahsap malzemede kakma olarak, ya da izolasyonda svama malzemesi ola-
rak kullanumui gibi. Dini metinlerden kalayin bazen tisim, biiyii icin, tanrlara adak ya da hastaliklardan
korunmak icin de kullanildigi anlasumaktadir.

ALLGEMEINES

Zinn ist ein relativ weiches Metall, dessen Schmelz-
punkt mit 231,9 C, weit unter den Schmelzpunkten
von Edelmetallen (Gold: 1063 C; Silber: 960,5 C),
aber auch unter denen der im II. Jt. v. Chr. oft ver-
wendeten anderen Metallen (Kupfer: 1083 C; Eisen:
1536 C; Blei: 327,4) liegt. Die Verhiittung dieses
Metalls ist dementsprechend leicht. Zinnstein kommt
sowohl in priméren Lagerstitten (sog. Bergzinn) als
auch in sekundéren vor (sog. Zinnseifen). Die soge-

nannten Zinnseifen, waren vielleicht die wichtigsten
Quellen fiir die Vor- und Friihgeschichte (Reiter
1997: 206) und somit auch fiir die hethitische Periode.
Allerdings muss erwihnt werden, dass es bis heute
nicht moglich war, sichere Abbaugebiete von Zinn fiir
die Frithgeschichte der Kulturen Vorderasiens fest-
zustellen. Fiir die Herkunft des hethitischen wie auch
mesopotamischen Zinns wurden bisher Siidtiirkei,
Afghanistan, Iran und Zentralasien angenommen (s.
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z.B. Parzinger and Boroffka 2003). Die hethitischen
Quellen geben dariiber leider nur begrenzte Aus-
kiinfte (s. unten). Einer Erwdhnung der babyloni-
schen lipSur-Litaneien zufolge kam Zinn von den
Bergen Zarha und BAR-gun-gun-nu. Beide Lénder
werden dort als ,,LLand des Zinns“ bezeichnet (Haas
2003: 219). Uber deren geographische Lage ist aller-
dings nichts bekannt (Reiter 1997: 258). Um genaue
Angaben iiber die Herkunft dieses Metalls geben zu
konnen, miissen weitere Proben von archiologischen
Funden untersucht und vielleicht neue Vorkommen
von Zinnlagern gefunden werden.

Soweit fassbar scheint Zinn in der zweiten Hilfte des
II. Jt. v. Chr. in Assyrien eine Funktion als Zahlungs-
mittel gehabt zu haben (Faist 2001: 61). Diese Funk-
tion konnte Zinn in Anatolien aber nie erreichen, hier
blieb Silber das dominierende Zahlungsmittel.

ZINN IN DEN HETHITISCHEN TEXTEN

In den hethitischen Texten wird das Metall Zinn vor-
wiegend in sumerographish ,NAGGA® geschrie-
benl. Das hethitische Wort fiir Zinn wurde indes
erst vor kurzem als arzili- definiert, wihrend man
bisher von einem Adjektiv dankui-> dunkles
(Metall)=Zinn mit Adjektiv “dankuli-” > zinnern
(HHW: 164) ausging, das sich somit als falsch erwie-
sen haben diirfte2.

Bei einer Untersuchung der hethitischen Texte, in
denen Zinn und Gegenstinde aus Zinn vorkommen,
féllt ein Schwerpunkt in den Verwaltungstexten
(einschl. den Kultinventaren) einerseits und den Tex-
ten kultischen Charakters (mit einem Schwerpunkt
bei den magischen Ritualtexten) andererseits auf.
Diesen beiden Textgattungen sei deshalb auch in
unserer Untersuchung besondere Aufmerksamkeiten
geschenkt.

ZINN ALS OKONOMISCHER ROHSTOFF
BEI DEN HETHITERN

In den 6konomisch ausgerichteten hethitischen Tex-
ten wird Zinn, neben anderen Metallen, in Zusam-
menhang mit der Entrichtung von Steuer bzw. den
Tributbetrdgen erwéhnt. Es handelt sich hierbei um
MAN-DA-TUM und IGL.DUg.A Abgaben. Zinn-
Abgaben werden, soweit bisher bekannt ausschlielich
mit Adlergewichten (KLLAMUSEN) gewogen und
erscheinen nur mit einer Gewichtsangabe (wie Gold).
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Es wird somit nicht wie z.B. Kupfer auch in Form ver-
schiedener Gegensténde (Axte, Beile, Pfeilspitzen,
Sicheln usw.) entrichtet. Dass man es nicht speziell
formt, deutet auf die Eigenheit als Legierungsbe-
standteil hin. Zinn tritt in diesen Texten im Allge-
meinen mit Kupfer zusammen auf, wobei die Menge
des Zinns immer niedriger ist als die des Kupfers und
auch genauer berechnet worden zu sein scheint3. Die
Verhiltnisse von Kupfer zu Zinn, die zusammen in
den Texten tiber Abgaben eingetragen sind, variieren,
weisen aber einen Durchschnitt von 1:10 auf, was
auch ungeféhr die Ideallegierung fiir Bronze ergeben
wiirde#. Von welchen Orten bzw. Lindern Zinn gelie-
fert wird, ist meistens nicht feststellbar, da die Texte
sich groBtenteils in einem sehr schlechten Zustand
befinden und die erhaltenen Ortsnamen oft nicht
lokalisierbar sind. Zinn kommt, soweit bekannt, aus
Tetu[mna]’, Kizzuwatnab, vielleicht [K]apitatamna’,
Muna[-8, Sahhu[-%, Ar-[x-]huhi[-10 und Awan[a-11
(Siegelova 1986: 549). Dass der Name Kizzuwatna
unter den steuerzahlenden Orten vorkommt, muss
natiirlich nicht bedeuten, dass dieses Metall auch dort
abgebaut wurde. Dennoch ist es auffillig, dass das ein-
zige bis heute festgestellte mogliche Abbaugebiet fiir
Zinn innerhalb Anatoliens bei Kestel nahe an der
Region Kizzuwatna liegt.

Nach den Steuertexten des hethitischen Reiches han-
delt es sich bei Zinn um einen Rohstoff, den der
hethitische Staat bendtigte und darum gezielt von
seinen Vasallen bzw. angegliederten Ortschaften in
die ,,Staatskasse” flieBen lies. Neben grof3eren Gebie-
ten, wie Kizzuwatna finden sich auch kleinere Ort-
schaften wieder, von denen Zinn als Steuern bezogen
wurde. Dies hingegen diirfte darauf deuten, dass sich
die Zinnlagerstétten in der Néhe dieser kleineren
Ortschaften befunden haben, denn eine Ortschaft
kann nur den Rohstoff abgeben, von dem es selber
genug besitzt. Dass dieser relativ teure Rohstoff durch
Fernhandel in diese Orte kam, ist eher auszuschlie-
Ben. Zu einem dhnlichen Ergebnis kam schon Frau
Siegelova (Siegelova 1986: 549), ohne diese Gedan-
ken allerdings weiterzufithren, denn daraus kénnte
man auch auf Zinnvorkommen innerhalb Anatoliens
schlieBen. Auch wenn diese Ortsnamen, auller Kiz-
zuwatna, nicht sicher bestimmbar sind, liegt bei allen
Orten doch eine Lokalisation in Anatolien nahe
(siche z.B. Anm. 7). Wenn dies richtig sein sollte, miis-
sen wir wahrscheinlich mit mehr als einem Zinnab-
baugebiet in Anatolien rechnen. Der mittelassyri-
sche Text KAJ 249 wiirde die Annahme solcher Zinn-
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vorkommen in Anatolien unterstiitzen, denn diesem
Text zufolge bringen babylonische Héandler 1 Talent
Zinn aus Hatti nach Mesopotamien (Faist 2001:
90f.).12 Bei dem Begriff ,,Hatti darf hier allerdings
nicht unbedingt das Kernland der Hethiter verstan-
den werden, sondern um hethitisches Hoheitsgebiet.
Diese Vermutung von Zinnvorkommen in Anato-
lien, kann allerdings nur durch neue Forschungen in
der Archiometallurgie bewiesen werden.

Im Text KUB 40.95 II 6 geben die parwala-Leute des
Konigs mindestens 1, wahrscheinlich 2 Talente Zinn
aus. Diese Erwidhnung ist deshalb so wichtig, weil es
gleichzeitig auch die bisher groite Menge von Zinn in
den hethitischen Texten darstellt. Es handelt sich also
um ca. 30 oder 60 kg Zinn, wihrend bei den MAN-DA-
TUM Texten hochstens ca. 9 kg belegt ist.13

Natiirlich wird Zinn in den hethitischen Texten nicht
nur als Rohstoff genannt. Wir erhalten auch Aus-
kiinfte iiber Anwendungen und Bearbeitungen die-
ses Metalls. Interessant ist z.B. eine Erwéhnung in
KUB 42.11, V 22, in dem von 40 gefiillten Holzge-
faBen (CISBUNIN) die Rede ist, die mit Zinn
besetzt/belegt (GAR.RA) sind. Es handelt sich hier
wohl um eine Art von Zinn-Intarsie, bei der das
Zinn in ein ins Holz eingeschnitzte Muster gegossen
wird.!4 Desweiteren wird Zinn zur Verzierung oder
als Uberzug von Gegenstdnden verwendet (hali$sa-
; KUB 38.1 1V 4). Die Anwendung von Zinn zur Iso-
lation oder dhnlichem Zweck ist aus KBo 21.22 Rs.
41°-43° bekannt, in dem von einem Brunnen des
Wettergottes die Rede ist, welcher aus Kupfer
gebaut, mit Zinn verputzt (hani$-) und mit Eisen
bestrichen ist (Soysal 2006: 111)15,

Auf die 6konomische Bedeutung dieses Rohstoffs
deutet auch eine Erwihnung in einem literarischen,
aber leider nur fragmentarisch erhaltenen Text hin
(KBo 24.34 + 12.42), in dem Héndler aus Ura und
Zallara(?) Fille und Uppigkeit ins Land bringen.
Zuerst werden Zivilgefangene, Rinder, Schafe, Pfer-
de, Maultiere und Esel genannt. Es folgen Getreide
(bzw. Gerste) und Wein. Als dritte Kategorie werden
Metalle und wertvolle Steine genannt: Silber, Gold,
Lapislazuli, [Karneol?], Glas (Babylon-Stein), Quarz,
Eisen, Ku[pfer] und Zinn16.

Waihrend in den hethitischen Texten fiir die meisten
wichtigen Metalle Schmiede feststellbar sind (Gold,
Silber-, Eisen- und Kupferschmiede), scheinen diese
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fiir Zinn und Bronze ginzlich zu fehlen (Pecchioli-
Daddi 1982: 37-44; Siegelova 1993: 117f.; Dogan-
Alparslan 2003: 41). Daraus kann man nur folgern,
dass die Kupferschmiede (URUDU.DIM.DIM)
eben auch fiir Zinn und somit auch fiir Bronze
zustandig waren. Das ergibt sich daraus, dass diese
Schmiede zur Bronzeherstellung ohnehin zu 90%
Kupfer brauchten und somit eben auch nach diesem
Metall benannt wurden!”.

DIE ROLLE DES ZINNS IN DEN KULTISCHEN
HANDLUNGEN DER HETHITER

Im hethitischen Kultsystem glaubte man an die magi-
schen Krifte von Metallen, so dass ihnen magische
Bedeutungen zugesprochen wurden. Dies ist auch
der Grund dafiir, dass ein grof3er Teil der kultischen
Texte, in denen Zinn Erwdhnung findet, magische
Rituale beinhaltet. Die Verwendung von Zinn in die-
sen Texten ist im Gegensatz zu den anderen Metal-
len, mit denen es oft auch zusammen auftritt, relativ
gering. Als Beispiele fiir Stoffe, die zusammen mit
Zinn belegt sind, kénnen unter anderen Honig, Ol
und Geriit aus gebranntem Ton genannt werden!8,

Eines der auffilligsten magischen Rituale, in dem
Zinn vorkommt, ist das Ritual der Ambazzi, das zur
Ermittlung des Grundes der Krankheit und fiir die
Heilung von dieser veranstaltet wird. In diesem
kathartischen Rituale iibergibt die Frau Ambazzi
durch einen Mittler den Krankheitsddmonen ver-
schiedene Metalle und Edelsteine, um die bdsen
Geister dazu zu bewegen von dem Kranken abzulas-
sen:19 “[ ] kocht man in einem Kupfergefif. [Und
man i3]t und trinkt. Dann schiittet sie [der Gottheit]
hin, (némlich) etwas Silber, Gold, [Blaustein], Kar-
neol, Babylonstein, /[ulluri-Stein, Lebensstein,
[paralsha-[Stein], Eisen, Zinn, Kupfer (und) Bronze,
[von allem] ein wenig, hin” (Christiansen 2006: 46-47).
In einer anderen Passage des gleichen Textes (Rs. IIT
64-66) wird unter anderen Metallen auch Zinn vor die
Gottheit geschiittet und folgendermalien rezitiert: ,,
,Geh, durchstreife die Berge und das Griin! Und tritt
ferner von den Patienten weg! Geh, nun gehe, zu
allen Gottheiten sprich Gutes!” “ (Haas 2003: 189-190;
Christiansen 2006: 54-55). Soweit aus dieser Passage
hervorgeht, wird Zinn mit anderen Metallen als eine
Art Losegeld an die Krankheitsverursacher benutzt.

In einer anderen magisch-rituellen Handlung zum
“rituellen Erwerb” wird Zinn unter den wertvollen
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Gegenstinden erwihnt: ,,Nun bringt der Diener des
Ritualherrn ein saures Brot in das Haus des Schmie-
des und gibt es dem Schmied, und (er erhilt) vom ihm
Silber, Gold, Eisen, Zinn, Blei, lulluri-Stein, Lapisla-
zuli, Karneol, Bergkristall, Babylonstein, (und)
parasha-Stein, von allem etwas. Und dies erwirbt er
mit dem Brot. Und er besiegelt es dem Schmied und
bring es zum Haus (des Ritualherrn). Der Korb (steht)
an einem verborgenen (Platz) im Haus“ (Ritual der
Magierin Allaiturahi KBVM 57 Vs. 6-10’; Haas 2003:
187-188). Auch in diesem Text ist wohl von einer Art
Losegeld, in Gestallt der besagten Metalle und Gestei-
ne die Rede. Das Gleiche gilt auch fiir das Heilungs-
ritual fiir IShara(?), in dem der Priester der Krank-
heitsverursacherin IShara neben anderen Edelstei-
nen und Metallen auch Zinn als Losegeld fiir den
Patienten anbietet (KUB 12.24 1 7-12’).

Auch in anderen Ritualen findet das Metall Zinn
neben anderen Metallen seinen Platz. Es ist bisher in
einem Ersatzritual fiir den hethitischen Konig (KUB
24.5Vs. x+2,4’,25), einem Ritual ,Mann des Wet-
tergottes (KBo 12.78 IT 11), dem Ritual der Mastigga
von Kummanni (KUB 41.12 Rs. 13’), dem Ritual
der Uruwanda gegen Behexung (KBo 11.11 III 3°),
einem hattisch-hethitischen Grundsteinlegungsritu-
al (KUB 28.87 Rs x+2) und dem Ritual der Hutusi
beim Feldzug (KUB 17.34 IV 4) belegt. In allen die-
sen Ritualen werden die Metalle in Zahl oder
Gewicht genannt, wobei fiir Zinn nur Gewichtanga-
ben vorhanden sind?Y, und kénnen als Losegeld oder
Kompensationszahlung interpretiert werden.

In einem Entsithnungsritual (KBo 15.10 1 8-11) wird
Silber, Gold, Lapislazuli, Babylonstein, parasha-Stein,
Bergkristall, lulluri-Stein, Kupfer und Zinn in Ver-
bindung mit einer holzernen Waage erwihnt (Szabo
1971: 12-13), woraus man vielleicht schlieBen kann,
dass alle diese wertvollen Objekte streng gewogen und
kontrolliert benutzt wurden. Diese Kontrolle geht
auch aus einem Hausreinigungsritual (KUB 41.8 Rs.
IIT 18-20) hervor, in dem die Kontrolle von Silber,
Gold, Eisen, Zinn, Lapislazuli und Karneol mit einer
Waage befohlen wird.

In einer anderen Passage des Ambazzi-Rituals ver-
sucht der Magier die Krankheit von einem Menschen
oder einem Gott?! auf eine Maus zu iibertragen.?
Zinn wird in diesem Ritual als eine Art leitendes
Objekt benutzt, das die Krankheit von dem Gott,
bzw. Menschen, auf die Maus tberleitet: “[Gott
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Al]Jauwaima, bekdmpfe sie nicht ldnger! [Geh],
bekédmpfe fortan diesen Riegel! Und treibe das Bose
damit von ihnen fort!” Und sie/er wickelt ein wenig
Zinn in eine Bogensehne ein und windet es den
Herren rechts um seine Hand und seinen Fuf3. Dann
nimmt sie/er es von ihnen weg und windet es um eine
Maus: ,Von euch/ihnen habe ich das Bose wegge-
nommen und habe es um eine Maus gewunden.
Nun soll diese Maus iiber hohe Berge, durch tiefe
Tiler, auf weiten Wegen forttragen’ “23 (Christian-
sen 2006: 44-45).

In einem Bauritual?# wird dem hethitischen Konig,
eine Gestalt aus Zinn geformt: ,,Der Sonnengott und
der Wettergott haben dem Konig das Land wieder-
um anvertraut, haben ihm die (Lebens)jahre wie-
derum erneuert, den Respekt erneuert. Sie machten
ihm die Gestalt aus Zinn, sein Haupt machten sie aus
Eisen. Die Augen machten sie ihm (wie) die eines
Adlers, wihrend sie ihm die Zahne (wie) die eines
Lowen machten“2 (Starke 1980: 73ff.; Haas 2003:
220-221). Statuen dieser Art werden in den hethiti-
schen Texten fast ausschlieBlich aus Gold oder Silber
angefertigt. In dieser Hinsicht diirfte die Gestalt aus
Zinn eine Ausnahme sein, die aber trotzdem auf die
Wertschitzung dieses Metalls deutet.

ZUSAMMENFASSUNG

Zinn ist ein dkonomisch wichtiger Rohstoff, den die
Hethiter bendtigten und gezielt fiir den Staat sam-
meln lieBen. Er war wichtig fiir die Bronzeproduktion
und somit auch wichtig fiir die Waffenherstellung, die
als wichtiger Teil der hethitischen Kriegsfiihrung und
folglich auch der hethitischen Herrschaft gelten darf.
Auch wenn die Herkunft dieses Zinns bis heute noch
immer nicht feststeht, weisen doch mehrere Indizien in
Richtung Anatolien. Auch die hethitischen Quellen
wiirden solche Zinnabbaugebiete in oder um Anatolien
anbieten. Es bleibt abzuwarten, ob sich diese Vermu-
tungen bestétigen. Sicher kann man aber sagen, das
Zinn von den Hethitern in grolen Mengen benétigt
wurde, auch wenn die wenigen, uns erhalten gebliebe-
nen Texte eher spérliche Auskiinfte bieten.

Wie dargelegt spielte Zinn im Kult der Hethiter eher
eine kleine Rolle. Seine Bedeutung unterscheidet
sich kaum von anderen Metallen, es kommt aber
seltener vor. Wie andere Metalle auch, hatte Zinn
eine magische Kraft, die besonders in den Ritualen
der Ambazzi in den Vordergrund tritt.
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ENDNOTE

L Frither wurde dagegen die Schreibung AN.NA bevorzugt.

2 Auch wenn das hethitische Wort arzili-, bisher nur in einem

Text belegt war, konnte dank eines neuen Fragments aus

Ortakoy/Sapinuwa (Or 90/328), welches ein Duplikat von

KUB 29.1 (Bauritual) darstellt, die Bedeutung dieses Wortes

ohne Zweifel festgestellt werden (Soysal 2006: 110f.).

3 Wihrend Kupfer ausschlieflich in Minen berechnet wird, wer-

den die Zinnabgaben in Minen und Sekel angegeben.

4 Es ist leider nicht immer moglich, die genauen Verhéltnisse

von Zinn zu Kupfer in den Steuerabgaben festzustellen, da es

sich hauptsiachlich um Tafelfragmente handelt. Folgende

Verhiltnisse konnen ungefihr errechnet werden; 1:8,4 (KUB

26.67 r. Kol. 1°-3°), 1:8 (KUB 26.67 r. Kol. 4°-6), 1:10,33

(KUB 26.67 r. Kol. 7°-9°), 1:2,35 (KUB 26.67 r. Kol. 10°-13°),

1:11,4 (KBo 7.24 5°-8°), 1:19 (KBo 18.164 r. Kol. 3°-5%), 1:14,5

(KBo 18.164 r. Kol. 6°-8°).

S Zur Zeit gibt es fiir einen Ort, der mit diesen beiden Zeichen

beginnt, keine andere Alternative als den Ort Tetumna. Der

Ort ist leider nicht sicher lokalisierbar (s. RGTC 6/2: 170).

0 Im Text URUGaz-zu-wa[- (KUB 26.67 1. Kol. 6°) geschrieben

und von Siegelova wohl richtig als Kizzuwatna gedeutet (Sie-

gelova 1984: 164f.). Kizzuwatna ist somit der einzige sicher
lokalisierbare Ortsname in diesen Texten. Zwei weitere

Erwéhnungen, die vielleicht auf Kizzuwatna deuten konnten,

finden sich in KBo 18.164 Ik. Rd. 3‘ (-]x-na-a$ ) und 6° (-|x-at-

na-a$) (Kosak 1982: 77). Siegelova vermutet hingegen bei

Zeile 6’ einen anderen nicht definierbaren Ortsnamen (Sie-

gelova 1986: 162 Anm. 3).

7 Von Siegelova erginzt (Siegelova 1986: 166 Anm. 7). Scheint

sich weiter im Norden von HattuSa befunden zu haben, da es

unter anderen zusammen mit Turmitta und Washaniya belegt

ist (KBo 12.53 Vs. 16”).

8 Vielleicht als Munapta zu ergdnzen (s. dafir RGTC VI1/2: 107).

9 Leider nicht erginzbar. Fiir Ortsnamen, die mit dieser Schrei-

bung beginnen, siche RGTC VI: 329 und RGTC VI/2: 132.

Nicht ergénzbar.

1 Nicht erginzbar.

2 Es scheinen auch noch andere Texte auf einen Zinnhandel
von Anatolien nach Assur hinzuweisen (Faist 2001: 65).

13 1n dem leider nur fragmentarisch erhaltenen Kultinventar Bo
5106 (Vs. II 4°) wird ebenfalls 1 Talent Zinn erwéihnt.

4 Die Zinn-Intarsie ist eine Verzierungstechnik, die im 16. und
17. Jh. n.Chr. in Europa wieder in Mode kam. Sie ist sehr
widerstandsfihig, da die unterschnittenen Konturen das Zinn
mit absoluter Sicherheit im Holz halten. Vergleichbare Arbei-
ten (GAR.RA) finden wir auch fiir Szepter/Stibe (GISPA:
KUB 38.10 I119°), Stierfiguren aus Holz (GU4.MAH: KBo 2.1
128, KUB38.101V 1, KUB 38.6 IV 15°), Adlerfiguren (KUB
38.1 IV 5) und nicht niher bestimmbare Gegenstdnde (KUB
57.106 11 40). Es muss allerdings festgehalten werden, dass diese
Artvon Intarsien auch fiir andere Metalle vorhanden sind, da
das sumerische Wort GAR.RA auch mit anderen Metallen
erscheint (siche z.B. KUB 38.11 14° mit Eisen).

ISm Zusammenhang mit einem Brunnen erscheint Zinn auch

im Text KUB 57.106 II 25, hier allerdings mit dem sumeri-
schen GAR.RA (PUHLA§U? NAGGA GAR.RA XI
PISANMES x[ ]). Hier diirfte aber eher nicht von
einer Intarsie die Rede sein.

16 Kosak 2003: 249-252.
17 Dies konnte auch ein Beweis dafiir sein, dass die Hethiter das

Determinativ fiir Kupfer (URUDU) auch fiir Bronzegegen-
stinde benutzt haben (s. dazu Alparslan and Dogan - Alpars-
lan im Druck) und nicht ausschlieBlich fiir Kupfergegen-
stinde.

18,8, Hausreinigungsritual (KUB 7.41 11 70-71) und Ritual fiir

die Sonnengottin der Erde (KUB 24.12 111 2°).

19 KUB 27.67 Vs. 11 58-62. AuBerdem im gleichen Text Rs. 11T

61-66 und Rs. IV 34-39.

0 Dieser Unterschied wird in dem Ritual »,Mann des Wetter-

gottes“ besonders deutlich, da 12 Pflock Eisen, 1 Sekel Zinn,
12 Pflock Kupfer und ein 1 Mine (schwere) Bronzedolch
zusammen genannt wird (KBo 17.78 II 10-13).

1 5 sind verschiedene Gotter, die es im Ambazzi-Ritual von

den Krankheiten zu heilen gilt; belegt sind die Gotternamen
Alauwaima, Tarpatas$a und Zarniza. In einer anderen Passage
ist der Konig der zu heilende (IBoT 2.122 6’; Christiansen
2006: 168).

2 Eine der von den Hethitern zur Abwehr des Bosen oder Hei-

lung von Kranken angewendeten Methoden ist die Methode
des ,,Stindenbocks®, bei der das Bose auf ein Tier (wie Maus,
Schaf, Esel, oder Ziege), iibertragen wird.

23 KUB 9.25 + KUB 27.67 Vs. 11 31-40:

[DA-l]a-u-wa-i-mi lg-e-a§ nam-ma za-ah-hi-i$-ki-Si
[i-it-z]a ku-u-un Star-zu-un nam-ma za-ah-hi-is-ki
nu-wa-a$-ma-a$ i-da-la-u kat-ta-an ar-ha na-an-ni

nu-us-Sa-an NAGGA te-pu SIGi§-tég-ga-i an-da hu-u-la-li
i-e-ez-zi

na-at-§a-an A-NA BE-LU-TIM ku-un-ni A-NA QA-TI-SU
GIR-SU na-a-i

"Eine dhnliche Formulierung ist im gleichen Text noch
einmal belegt (Vs. 130-41, Rs. IIT 38ff.).

24 Nach Haas 2003: 220 handelt es sich hierbei um ein Palas

erneuerungsritual.

25 KUB 29.1 Vs. T 48-54:
...................... nu DUTU-ué

DU-as-5a ut-ne-¢ EGIR-pa LUGAL-i ma-ni-ah-hi-<ir>
MUHLA_ 455 EGIR ne-wa-ah-hi-ir na-ah-Sa-ra-at-ta-[an]
ne-wa-ah-hi-ir

ALAM-i5-8i NAGGA-a$ i-e-er SAG.DU-ZU AN.BAR-a$
i-c-er $a-a-ku-wa-a$-§i AMUSEN a5 o or
ZUgHIA ma-a§-5i UR MAH-a§ i-e-er
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THE ULUBURUN TIN INGOTS AND THE SHIPMENT
OF TIN BY SEA IN THE LATE BRONZE AGE
MEDITERRANEAN

ULUBURUN KALAY KULGELERI VE AKDENIZ’DE SON TUNG GAG’INDA
DENIZ YOLUYLA KALAY TiCARETI

Cemal PULAK
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OZET

Kas yakinlarindaki Uluburun Mevkii’nde 14. yiizyl sonlarninda batmus olan ticari bir geminin yiikleri ara-
sinda kiilce halinde 10 ton kadar bakir ve bir ton kadar da kalay yer almaktadw. Uluburun gemisi ola-
rak bilinen bu batiktaki kalay kiilceler, kesin olarak tarihlenebilen ve kiilce sekilleri belirgin olan en eski
kalay grubunu olusturmaktadwr. Kalay kiilcelerine ek olarak, gemide kalaydan yapilmis bazi kaplar da
bulunmustur. Kiilcelerin bir kismi korozyon nedeniyle zarar gérmiis veya tamamiyle eriyerek yok olmus-
larsa da, bir cogu orijinal sekilleriyle giintimiize kadar kismen veya tamamen korunmus olarak ulasmustir.
Uluburun gemisinde tasinmakta olan kalay kiilcelerinin bircogu, gemiye yiiklenmesinden ¢ok once kesi-
lerek parcalara boliinmiislerdir. Gemide en az yedi farkl tipteki kalay kiilcesinin tasindigi saptanmis-
tir. Bunlardan dordii icin elimizde tam olan orneklerin bulunmasmna karsin, diger kiilce tipleri ancak
kesilmis parcalanin incelenmesi sonucunda anlasiabilmektedir. Nispeten saglam durumda ele gecen 110
adet kalay kiilcesinden en az 70 adedi 6kiizgonii bicimindedir. Okiizgonii kiilcelerin hemen tamami kesi-
lerek kabaca ceyrek veya /4 ’liik boliimlere ayrilmis olmakla birlikte, iki adet saglam ve bir miktar da yarim
kiilce buluntular arasinda yer almaktadwr. Kalay kiilcelerinden yaklasik 25 adedinde sonradan yapilnms
olan isaretler bulunmaktadir. Bunlardan belirgin olan 16 adet isaretin bir boliimii sadece kalay kiilge-
lerinde yer almakta, digerleri ise gemideki bakuwr kiilcelerinde de goriilen isaretlerdendir. Yapilan kursun-
izotop analizleri sonucunda, kalay kiilcelerinden bir kismunin Orta Toros’lardaki polimetalik cevher izo-
toplar ile benzerlik gosterdigi, bir boliimiiniin de Akdeniz’de goriilmeyen, ancak Orta Asya’da bulunan
cevherler ile ortak ozellikler gosterdigi anlasilmaktadwr. Ancak, kiilcelerin kesin kaynagt heniiz tespit edil-
memis olmakla birlikte, tamamuun Akdeniz dismdaki kaynaklardan temin edilmis olmasi da s6z konu-
sudur. Uluburun gemisi, bakir ve kalay kiilcelerinin yanisira diger bircok ham ve mamiil malzemenin
Dogu Akdeniz kiyilarindan denizasin diger bolgelere ulastinlmast konusundaki en 6nemli ve belirgin ornek-
lerimizden birini olusturmaktadr.
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INTRODUCTION

The Late Bronze Age shipwreck excavated off
Uluburun, approximately nine kilometers southeast
of Kas, in southern Turkey, has provided our clear-
est glimpse thus far of Late Bronze Age trade in the
Mediterranean. Dated to the last quarter of the 14th
century BC, the ship carried the largest and wealth-
iest Bronze Age cargo yet discovered in the Mediter-
ranean. The vessel’s cargo consisted primarily of
raw materials, but also included a wide variety of
manufactured goods (Bass 1986; Bass et al. 1989;
Pulak 1988; 1997; 1998; 2001; 2005a; 2005b; 2008a).
The raw materials on the ship consisted of about ten
tons of copper ingots, most in the typical oxhide
shape common to the Late Bronze Age Mediter-
ranean, about one ton of tin ingots, including many
in the oxhide shape (Pulak 2000a; 2008b), more
than half a ton of terebinth resin (Pistacia cf. atlanti-
ca) carried in ceramic jars, nearly three hundred
disk-shaped glass ingots, hippopotamus teeth and an
elephant tusk, ostrich eggshells, and ebony logs.
Manufactured goods on the ship included Cypriot
pottery packed in large storage jars or pithoi, copper
and tin vessels, faience drinking cups, ivory cosme-
tic containers, glass and faience beads, and inlaid
seashell rings (Pulak 2001; 2008a: 296-297; other
objects from the shipwreck may be found on the fol-
lowing pages of the same catalog: 313-333, 336-348,
350-358, 360-378). Artifacts for shipboard use includ-
ed galley wares, tools, fishing implements, food-
stuffs, seals, gold and silver jewelry, a jeweler’s hoard
of gold and silver scrap, weapons, ceramics, and
balance weights (Pulak 2000b). These objects rep-
resent some of the personal possessions of the ship’s
crew and passengers. The distribution of artifacts on
the seabed at Uluburun and the surviving portions
of the hull suggest that the vessel was about 15
meters long (Pulak 1999; 2002) and, based on the
cargo, stone anchors, and ballast recovered, had a
capacity of at least 20 tons burden. However, since
the amount of perishable cargo on board is not
known and very little of the vessel’s hull survived,
estimates of the ship’s size and capacity remain
somewhat speculative.

An analysis of the ship’s cargo illuminates many
aspects of long-distance trade in the Late Bronze
Age Mediterranean. Most of the raw materials and
trade goods on the ship are of Canaanite and Cypri-
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ot origin, while others would have been obtained
from nearby hinterlands or sources farther inland, all
of which would have been brought by caravan to
ports before they were loaded on the ship. The
Uluburun ship, therefore, is yet another indicator of
a sea route for the east-west transport of raw mate-
rials and other goods.

Assigning a specific home port for the Uluburun ship
and its crew is not an easy task. Based on an analy-
sis of the personal effects of those on board the ship
and specific objects intended for shipboard use, it
would appear that the ship began its journey some-
where along the Levantine coast, even though a
major portion of the ship’s diverse cargo originates
from Cyprus. Preliminary petrographic analysis of
the ship’s stone anchors and its galley wares, such as
plain bowls, jugs, and all the oil lamps used by the
crew aboard the ship, has helped narrow down the
origin of the vessel to an area most likely located on
the northern Carmel coast of Israel, and southern-
most Lebanon. A port city in this general region,
such as Tell Abu Hawam, may have been the home-
port of the Uluburun ship or at least the origin of its
final voyage (Pulak 2008a: 299). It is likely that the
ship took on most or all of its cargo, regardless of ori-
gin, from a single port on the mainland, which served
as an entrepot or a way station, rather than directly
from Cyprus. This is suggested by the Canaanite ori-
gin of the ship and its crew, the diverse nature of the
non-Cypriot component of the cargo assembled
from many sources near and far, and the way in
which some Cypriot fine wares were stored with
and stacked inside mainland wares from the north-
ern Carmel Coast. While the Cypriot pottery cargo
comprises nearly all major export types made on the
island, there is considerable variation in style, size,
and craftsmanship among the individual pieces with-
in a given type. This suggests that the assemblage
consisted of limited or leftover pieces obtained over
a long period of time through different shipments
and, perhaps, from diverse workshops. Had all the
pottery been procured directly from Cyprus togeth-
er as a single group, they would have been signifi-
cantly more homogeneous within the type groups
(Pulak 2008a: 299). Although not certain, the vari-
ations observed among the basic copper ingot shapes
and the array of incised markings on them suggest
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that the ingots were also previously transshipped
from Cyprus to a mainland entrepot where they
were probably stored for an indeterminate length of
time before being loaded on the ship. This entrepot
was most likely located near the ship’s homeport,
possibly at Tell Abu Hawam itself or a similar site in
the same general region. Although Tell Abu Hawam
is a comparatively small site, excavations there have
uncovered an international assemblage of artifacts,
including many Cypriot wares, leading to its identi-
fication as the port city associated with the major
inland site of Megiddo.

The general direction of the voyage is also clear.
Winds and currents on the southern coast of Ana-
tolia run from east to west, and these were exploit-
ed by Bronze Age seafarers. From its likely origin
on or just north of the Carmel Coast, the Uluburun
ship sailed north along the Levantine coast and then
headed west, hugging the southern coast of Anato-
lia, most likely keeping the northern coast of Cyprus
to its port side until it sailed past the island, and Cape
Gelidonya to its starboard, a site of another Bronze
Age shipwreck (ca. 1200 B.C.), only to founder at
Uluburun. Mycenaean objects on the ship strongly
suggest the presence of at least two high-ranking
Mycenaeans on board, perhaps messengers or offi-
cials escorting the vessel’s rich cargo to a destination
in the Aegean (Pulak 2005c; for Uluburun Myce-
naean pottery, see Rutter 2008). With its ten tons of
copper ingots and one ton of tin ingots, therefore, the
Uluburun ship provides our strongest, indisputable
evidence for a Late Bronze Age east-west sea route
for shipping basic raw metals along the southern
coast of Anatolia. Tin is an essential component of
bronze, the eponymous metal alloy of the period.
However, because it was unavailable locally in the
Mediterranean during the Bronze Age, it was sup-
plied to Mediterranean civilizations using ships such
as that found at Uluburun. It is also in the Ulubu-
run tin ingots that we have our first archeological evi-
dence for the bulk trade of tin in the form of distinct
metal ingots, and for the range of ingot shapes,
including the oxhide shape, in which tin was cast and
traded during this period.

Other evidence for Bronze Age trade in metals
along this sea route includes approximately two tons
of copper oxhide ingots recovered by sponge divers
in 1907 or 1908 from a 16th—14th-century B.C. ship-
wreck site reported near Side in the Bay of Antalya,
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southern Turkey (Buchholz 1959: 27, PI. 3:5-6, 30;
1966: 63, Fig. 2b, 65). An unpublished report about
the site suggests that the approximately two tons of
copper oxhide ingots salvaged by the sponge divers
from the wreck represent only a fraction of the ship’s
cargo of copper ingots. Although none of the objects
described by the sponge divers from this wreck are
tin ingots like those excavated at Uluburun, it does
not negate the possibility that tin ingots were also car-
ried on the ship alongside the copper ingots. Further
west on the southern Turkish coast, the remains of
a smaller, late 13th-century BC shipwreck were found
at Cape Gelidonya. The cargo of the ship consisted
of primarily scrap metal in the form of bronze tools,
weapons, and other items, as well as at least 34 cop-
per oxhide ingots and also some tin. Although the
tin had disintegrated, it was most likely originally in
ingot form and not tin oxide ore or cassiterite (Bass
1967: 52-83). Bass noted that three piles of white,
powdery tin oxide were found on the wreck under the
copper ingots. A single tin pile collected from the
seabed weighed 8 kg when dry, and represented
approximately half of what had been preserved on
the wreck. The tin was only preserved where it was
covered by the cargo of copper ingots, so it is possi-
ble that more tin was on board and was later washed
away. Spilled tin oxide was recovered from a rough-
ly rectangular concretion (approx. 6 x 6 cm) in one
area; Bass suggests that the concretion formed over
the tin ingot before it was destroyed by electrolytic
action due to its physical contact with the copper
(Bass 1967: 82-83). On a return trip to Cape Geli-
donya in 1987, the author collected two amorphous
metal lumps, presumably fragments of ingots, from
the original excavations spoil heap. The metal lumps
were identified as tin-lead alloys, of approximately
65% tin and 35% lead.! It was concluded that such
a percentage of lead must have resulted from delib-
erate alloying rather than the lead content of the ore,
since lead does not occur in tin deposits in such
high concentrations.?

The maritime trade route continued west, passing the
Uluburun promontory, before reaching the south-
western tip of Turkey, where a sponge trawler is
said to have netted a copper oxhide ingot off Knidos
in water more than 100 meters deep (the ingot was
later dumped back into the sea) (Bass 1986: 272).
From this region, ships would have likely continued
west, towards Greece, or north into the northern
Aegean. Other Bronze Age metal ingots found on or
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near probable coastal trade routes include an oxhide
ingot found on land near Sozopol on the Bulgarian
coast of the Black Sea (Karaitov 1978; Dimitrov
1979: 70, 73, Fig. 3; Bouzek 1985: 20-21, pl. 4:2;
Gale 1989: 248, Fig. 29:1), an oxhide ingot corner
found 3 km from the coast at Sarkdy near the Sea of
Marmara (Harmankaya 1995: 232-233, 254, pl. 17),
and a hoard of 19 copper ingots from a shipwreck
near Kyme in Euboea, Greece (Buchholz 1959: 35-
37, P1. 5:3-4; 1966: 62). The Kyme ingots, however,
are smaller, have much smoother surfaces than the
typical oxhide ingots, and shaped somewhat differ-
ently from their Late Bronze Age counterparts, and
may therefore be of a later period.

Copper, tin, and lead ingots dating to the Late
Bronze Age have also been found at two probable
shipwreck sites near Haifa on the Israeli coast. One
of these, found just south of Haifa, on the Hishuley
Carmel coast, yielded four typical Bronze Age stone
anchors with a single apical cable hole, a copper
oxhide ingot, and five tin ingots (Galili et al. 1986:
25-34). The tin ingots are of an irregularly-shaped,
sand-pit cast, plano-convex form, with their weights
varying between 2.2 and 4.2 kg. Three of these ingots
bear incised marks of unknown origin, but provi-
sionally thought to be from the Cypro-Minoan syl-
labary by the excavators (Galili et al. 1986: 32). The
second site, slightly farther north on the same coast,
at Kfar Samir, thought to date to the 14th or 13th
century BC, yielded five typical Late Bronze Age
stone anchors more or less of the same size, a bronze
sickle-sword, various smaller bronze objects, five
small lead ingots, eight bar-shaped tin ingots, and
two large plano-convex, roughly discoid tin ingots.
One of the latter tin ingots was sawn in half in antig-
uity and weighed a massive 36 kg (Raban and Galili
1985: 326-329). One of the bar-shaped tin ingots
bore an incised mark, as did all five of the lead
ingots. Two rectangular tin ingots, thought to have
come from a site off shore near Haifa, Israel, are
without a secure archaeological context. The ingots
are 31.4 cm and 32.4 cm long, 19.0 cm and 21.6 cm
wide, and 3.7 cm and 3.6 cm thick, and weigh 11.4
and 11.9 kg, respectively (Maddin et al. 1977: 35-47).
Each ingot has two incised marks on their wider top
surfaces, with one of the marks found on both ingots.
Two of the three incised marks are identified as
being of Cypro-Minoan syllabary, and the third,
although not represented in its exact form among
Cypro-Minoan syllabary, is thought to be a member
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of the same family of signs. Since Cypro-Minoan is
known to have been used from the end of the 16th
century to the end of the 11th century BC, the ingots
were thought to date to that period (Maddin et al.
1977:46). Although the source of the tin would have
lain outside of Cyprus, it is assumed that the ingots
passed through Cyprus where they received the
Cypro-Minoan markings, which are also found on
some Late Bronze Age copper oxhide and plano-
convex discoid ingots found at various sites around
the Mediterranean. Two additional ingots found
later, of the same shape and size as the earlier ingots,
also carried a pair of incised marks on each ingot.
The two marks on one of the ingots was identical to
one of the two marks found on each of the two ear-
lier ingots, suggesting that all four ingots came from
the same unknown shipwreck (Artzy 1983: 52-53).
This same ingot, however, also had the impression
of a human bust, identified as the fountain goddess
Arethusa, and thus the ingot was dated to the 5th
century BC on stylistic considerations. If this attri-
bution is correct, then the tin ingots could not have
come from a Bronze Age shipwreck. Consequent-
ly, the origin of these ingot markings were sought
outside of Cyprus, with Iberia proposed as a possi-
ble source (Artzy 1983: 54). It is hoped that future
lead-isotope analysis will be able to resolve the ques-
tion of origin for these four ingots.

Although copper oxhide ingots and ingot fragments
occur at a number of Bronze Age coastal sites in the
eastern and central Mediterranean (Gale 1999: 111),
tin is noticeably absent at these locations. One prob-
able reason for this is that, unlike copper, tin corrodes
and becomes difficult to recognize in the archaeo-
logical record by the non-specialist archeologists and
therefore is easily overlooked. At the port town of
Mochlos on Crete, however, recent finds include
fragments of copper oxhide ingots and a tin ingot in
a LM IB context (c. 1400 BC), which had disinte-
grated into tin oxide but whose rectangular slab
shape was preserved by a plaster cast (Soles 2005,
2008; Whitley 2005:102-104). These ingots would
have reached Crete on ships such as those that sank
at Uluburun and Cape Gelidonya with their cargo of
copper and tin ingots. Recent reevaluation of three
early archaeological excavations on Nuragic Sar-
dinia, as well as a few fragments of recently discov-
ered tin metal from another site, have now also con-
firmed the use of metallic tin in Sardinian bronze
making (Lo Schiavo 2003: 121-124).
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THE TIN INGOTS FROM THE ULUBURUN SHIP

The Uluburun ship’s primary cargo of copper and tin
ingots is the largest discovery of metal ingots from the
Bronze Age Mediterranean (Pulak 2000a; 2008b).
Much of the copper was in the form of 354 copper
oxhide ingots, with a preserved weight of approxi-
mately 18 to 30 kg each. The ingots were of raw, blis-
ter copper rather than recycled copper or bronze
(Hauptmann 2002: 13). Most are of the “four-han-
dled” shape known from many Late Bronze Age
sites, but 31 are of a unique shape with only two
“handles” or corner protrusions. Six smaller oxhide
ingots, two pairs of which were cast in the same mold,
a smaller ingot with the same general shape as the pre-
vious four but without corner protrusions, and a thick,
unique ingot with short, bulky corner protrusions
were also found.3 The ship additionally carried 121
smaller copper bun or plano-convex discoid ingots,
varying in weight, but averaging about 6.2 kg apiece.
Fragments of 10-15 copper bun ingots were also
recovered. It is logical that copper and tin would have
been shipped together, and presumably in the appro-
priate proportions, since they were used together to
make bronze. The ten tons of copper and one ton of
tin on the Uluburun ship approximates the required
proportions of the two metals to produce 11 tons of
bronze at the optimal copper-to-tin ratio of 10:1.

The Uluburun ship’s tin ingots are the earliest known
from a well-established archaeological context and are
the first with distinct, easily-recognizable ingot shapes
of at least seven different types. Some of the tin
ingots excavated on the ship had disintegrated through
the action of corrosive salt water and perhaps also by
electrolytic reaction, which resulted in the production
of tin oxide with a consistency of toothpaste, which
readily washed away under water during excavation.
Corrosion damage to the ingots varied, from small and
large holes in otherwise intact ingots to the complete
loss of the ingot’s original shape and mass (Fig. 1). Tin
corrosion products were collected from the site when-
ever possible, but the total weight of tin recovered
must be much less than that of the original cargo.
Nevertheless, the recovered quantity of tin weighs
approximately one ton.

Although several different types of intact ingots
were recovered, the majority of the tin cargo consists
of pieces of larger ingots that had been cut some time
before they were stowed on the ship. At least 70 of
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the approximately 110 relatively well-preserved tin
ingots and ingot fragments recovered from the wreck
are in the oxhide shape used for most of the copper
ingots. Most of the tin oxhide ingots consisted of pre-
cut corners of complete oxhide ingots (Fig. 2); only
two of them were uncut and complete (Fig. 3), and
eight were sectioned into half or near-half ingots.
Although poorly preserved, the complete examples
of the better-preserved tin oxhide ingots suggest
their weights to be roughly comparable to those of
the copper oxhide ingots. Other ingot shapes are also
represented, including complete (Fig. 4) and partial
rectangular slab ingots (Fig. 5), quadrants of rec-
tangular ingots with rounded corners and beveled
sides, wedge-shaped sections cut from very thick
ingots of indeterminate shape (Fig. 6), halves of
elongated ovoid ingots, bun or plano-convex dis-
coid ingots (Fig. 7), and a unique thick rectangular
ingot pierced at one end, having the appearance of
a stone anchor of the type carried on the Uluburun
ship (Fig. 8). Although some of the complete ingots
and ingot fragments have one or more perforations
punched through them, probably to facilitate their
handling or aid in securing them to pack animals for
transport, none of the oxhide ingots, whether intact
or cut, were perforated.

The uncut, complete copper and tin oxhide ingots
probably represent the primary shape in which the
smelted metal was transported from mining areas to
trading or distribution centers. Having reached these
destinations, most of the tin ingots were cut up before
redistribution; perhaps ingot pieces of smaller weights
were considered more convenient for weighing, trans-
porting, or trading. Smaller ingot pieces would also
have been required when only a limited quantity of
tin was required for exchange. The Uluburun tin
ingot assemblage was, therefore, most likely gathered
through a variety of mechanisms such as direct trade
from a primary source, local barter, levies, taxes, or
gifts in order to achieve the 1:10 tin-to-copper ratio
found in the metal cargo of the Uluburun ship. The
fragmentary state of most of the tin ingots suggests
that they were collected from one or more distant
sources, perhaps changing hands several times and
then being stored over an extended period before
being loaded on the ship. On the other hand, much
of the copper cargo consists of intact ingots (with a
small number of cut and broken ingots also found)
and was almost certainly procured directly from
Cyprus, without having changed hands and being
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cut into smaller pieces during this process, before
being stockpiled in a mainland entrepot. This situ-
ation also indicates a closer link to the source or
sources of the copper ingots.

THE INCISED MARKS ON THE ULUBURUN INGOTS

The marks incised on the Uluburun copper and tin
ingots offer some evidence for the organization of
this trade, although the significance of these marks
is still poorly understood (Table 1). All marks,
whether on copper or tin ingots, were made by cut-
ting or incising with a chisel, using multiple strokes;
thus, all of the marks are secondary marks, which
could have been placed on the ingots any time
after the ingots had been cast and allowed to cool.
Preliminary examination of the copper ingots show
that at least 162 of the copper oxhide ingots are
incised with at least one, and rarely up to three,
marks on their upper surfaces. At least 32 diffe-
rent types of marks occur on the upper, rough sur-
faces of the copper oxhide ingots; 13 appear more
than once, and one is repeated as many as 17 times.
At least 26 copper oxhide ingots have linear mark-
ings chiseled into the sides of the ingot. Five of the
ingots with such marks (KW 2512, 2744, 2816, 3027,
and 4003) also have incised marks or score marks
on their rough, or upper, surfaces (Pulak 1998:
194-196; 2000b: 152-153). These marks, usually
consisting of single, opposing, diagonal strokes
that form alternating “V’s, are much simpler than
those placed on the upper surfaces of the ingots and
may be tally marks rather than marks with the same
function as those on the rough surfaces of the
oxhide ingots. Among the plano-convex discoid or
bun ingots, 62 have marks incised into their lower
or smooth mold surfaces. This is in contrast to the
oxhide ingots, where the marks are placed only on
the rough upper surfaces of the ingots. These
marks are similar or identical to marks found on the
copper oxhide ingots. Seven different varieties of
marks occur on the copper bun ingots, five of which
also occur on the copper oxhide ingots. Some of the
Uluburun ingot marks appear to have maritime
themes: fishhooks, fish, possible quarter rudders,
ships, and perhaps also tridents, which suggest that
they were made in an area near the sea (Pulak
1998: 194-196). Some of the marks have counter-
parts in ancient scripts, especially in the Cypro-
Minoan syllabary, such as the trident-shaped mark
(Table 1: b2) mentioned above, but others do not
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appear to correspond to any known mark and may
simply be figural or abstract representations.

At least 25 Uluburun tin ingots were found with
incised marks, although only 16 are fully preserved,
four are partially preserved, and the shape of one is
indeterminate. Other marks may have been com-
pletely obliterated by corrosion and blistering of the
ingots’ surfaces. With one exception, that of a quar-
ter rectangular slab ingot, with mark f5 (Table 1),
which may be a partly preserved variant of mark d6,
all of the marked ingots are quarter oxhide ingots;
none of the intact tin ingots bear any marks. These
marks comprise ten different types, six of which are
found only on tin ingots (Table 1: £3-6, g1-2). Some
of these marks seem to be minor variations of the
other marks. For example, the mark found on tin
ingot KW 203 (Table 1: g2) is found on both the cop-
per oxhide and bun ingots, as well as on two of the
tin ingots, but without the chiseled line parallel to one
of the arms of the ‘U’ (Table 1: b3). The mark on tin
ingot KW 2777 (Table 1: f4) is similar to one seen on
four other tin ingots (Table 1:£3), but lacks several
extra strokes at the terminus of the arms and body
of the mark. Finally, the marks on ingots KW 315
and KW 946 (two parallel chisel marks—Table 1: g1)
are similar to that on KW 722 (three parallel chisel
marks-Table 1: {6).

Four of the tin ingot marks (Table 1: a5, b3-4, d6)
also occur on either the copper oxhide or copper bun
ingots. Two tin ingots (KW 403 and KW 3061) have
two identical or nearly identical marks incised on
both the upper and mold surfaces of the ingots.
Other tin ingot fragments have incised marks that
may be only random chisel marks, guidelines for
cutting the ingot, or accidental excavation damage;
two such ingots (KW 946 and KW 1772) also have
incised marks. Score marks occur on up to 16 of the
copper oxhide ingots from Uluburun, where they
usually bisect the ingot or delineate a corner to be
broken or cut off. This was a common method for
breaking up metal ingots, as seen from the oxhide
ingot assemblages at Cape Gelidonya, Sarkdy, and
other sites. In the case of copper ingots, however,
after scoring the ingots, breaking proceeded by force-
fully striking the ingot with a sledge hammer, caus-
ing it to fracture along the score mark. With tin
ingots, the ductility of the metal prevented this. All
the cut tin ingots from Uluburun, whose edges were
sufficiently preserved, reveal that the ingots were cut
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deeply with a chisel from either one or both sides and
the remaining bridge of metal broken through by
fatiguing the metal through bending it forward and
backward repeatedly (Fig. 9).

The marks on all of the Uluburun copper and tin
ingots are incised, which suggests that they were
made at a point of export or receipt rather than at
the point of manufacture. This is all the more
applicable for the Uluburun tin ingots since only the
cut ingots are thus marked. The marks could be
owners’ marks or marks indicating the receipt of
ingots from a particular source or through a certain
agent or consignor. This evidence contrasts with
other copper ingots, such as those from the Cape
Gelidonya shipwreck, where some of the ingots
are marked with ‘primary marks’ that were cast into
the ingot or impressed on the ingot when the metal
was still soft (Bass 1967: 72). Along with the frag-
mentary state of the tin ingots, the secondary marks
suggest that the ingots were assembled from a vari-
ety of secondary sources, where they were divided
and marked, collected at a central trading settle-
ment, and then sent on to the port where the
Uluburun ship was loaded. That some of the tin
ingot marks have Cypro-Minoan counterparts is
seen as an indication that the tin ingots passed
through Cypriot hands on Cyprus (Maddin et al.
1977: 46; Muhly 1978: 45; Wheeler-Stech et al.
1979: 148), which may well have been the case.
The presence of these marks on the Uluburun tin
ingots and those found off the coast of Israel have
also been interpreted as a control and manipulation
of the tin supply by Cypriots, who marketed the
imported tin along with their Cypriot copper (Kas-
sianidou 2003: 115-116). This may be so, but one
must keep in mind that not all the tin ingots are
marked, those that bear marks similar to Cypro-
Minoan script have similar counterparts in other
ancient scripts of the region, and many other marks
on the tin ingots do not appear to correspond to any
kind of ancient script. Moreover, since the tin
came from the mainland and had to pass through
the hands of various city-states along the Levantine
coast, unlike the copper which was produced on
Cyprus, it would have been impractical and difficult
for the Cypriots to procure all the tin from their
maritime merchant neighbors only to sell some of
it back to them, as well as marketing it exclusively
to other tin-starved Mediterranean cities. One
could only assume at this point, therefore, that
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some of the tin circulating in the eastern Mediter-
ranean, where tin was an important commodity
sometimes used as a form of currency, was
exchanged through Cypriot hands. Since the
Uluburun tin ingots represent a stockpile of previ-
ously-circulated tin that was accumulated over
time, it is only logical that some of the ingots also
carry Cypro-Minoan syllabary.

THE OXHIDE INGOT SHAPE AND TIN SOURCES
IN THE MEDITERRANEAN

The origin of the oxhide ingot shape is unknown, but
it appears to have developed some time in the first
half of the second millennium BC. The earliest evi-
dence thereof appears at 16th-century sites on Crete
and is shown in contemporary Egyptian tomb paint-
ings, where they are often associated with Syrian
merchants and tribute-bearers (Pulak 1998: 193;
2000b: 138; Bass 1967: 62-67). Later copper oxhide
ingots, in contexts dating between the 14th and 12th
centuries BC, have been found in Iraq, Syria, the
Nile Delta, Turkey, Greece, Cyprus, Israel, Crete,
Bulgaria, Sicily, Sardinia, Corsica, southern Ger-
many, and southern France (Domergue and Rico
2002: 141-144; Lo Schiavo 2005: 402-408, 406-408;
Gale 1991: 200-201; 1999: 117; Primas 2005: 389; Pri-
mas and Pernicka 1998: 27-50). Lead-isotope data
indicates that nearly all of the copper oxhide ingots
derive from several copper deposits in Cyprus,
although a selection of the earliest oxhide ingots
from Crete come from an unknown source or
sources, which, based on the early geological (Pre-
cambrian and Devonian) dates of these ores, appear
to be outside the Mediterranean region; ores of
such early geological dates, however, are found in
Central Asia (Gale and Stos-Gale 2005: 117-131;
Stos-Gale 2004: 53-59; Gale et al. 2000: 339; Stos-
Gale et al. 1997: 109-112; 1998: 115-126).

The sources of Bronze Age tin for the eastern
Mediterranean region have been more difficult to
determine. Tin bronzes begin to appear in signifi-
cant numbers in the Near East and the Aegean du-
ring the third millennium BC. The Persian Gulf site
of Tel Abraq may have been supplied with tin from
the same source as a number of Aegean sites, per-
haps indicating large-scale mining and export from
a single region (Weeks 1999: 49-50, 52, 59). Ancient
texts from Mari in Syria dating to the early second
millennium BC indicate that tin was exported to the
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west of the city and probably came from a source or
sources to the east or northeast (Pulak 1998: 199;
Dossin 1970: 101-106; Muhly 1985: 283-285; Weeks
1999: 51). The tin from Mari was transported in the
form of slabs of approximately 7 minas (2.5 kg)
each (Veenhof 1972: 34-35). Recent research has
uncovered tin deposits in the Zeravshan Valley of
Uzbekistan and Tajikistan. In this region, at the sites
of Karnab and Mushiston, ancient tin mining gal-
leries dating to the Andronovo culture (c. 2000-
1500 BC) were identified based on ceramic and
radiocarbon dates (Cierny and Weisgerber 2003:
24-29; Cierny et al. 2005). Tin deposits have also
been identified in eastern Kazakhstan (Cierny et al.
2005: 440). Excavations in central Anatolia at an
ancient mine at Kestel and a nearby Bronze Age set-
tlement at Goltepe show that a tin deposit in the
Taurus Mountains north of Bolkardag was exploit-
ed during the Early Bronze Age and, perhaps, inter-
mittently over the next thousand years (Yener 2000:
71-109; Yener et al. 2003: 181-187). However, at this
site there is no evidence of Late Bronze Age
exploitation. A tin deposit has been found in Turkey
at Madenbelentepe, in the Handere Valley near
Sogukpinar, south of Bursa, but there is no evi-
dence of any ancient exploitation at this deposit
(Belli 1991: 7). The Tell al Rimah tablets, dated to
the early 13th century BC, contain references to 25
kg of tin imported by Assyrians from the land of
Nairi in southeastern Anatolia (Belli 1991:2) as well
as varying amounts of tin (up to ten talents) in a
number of loan contracts (Wiseman 1968: 175-176).
Belli (1991:2-3) notes that Assyrian tributaries in the
lands southeast of Lake Van, Diyarbakir, and north-
ern Syria paid tribute in tin, probably obtained from
a major trade route running from Afghanistan to the
Mediterranean.

During the 19th century BC tin was exported over-
land from Assur to an Assyrian trading settlement
at Kaneg/Kiiltepe in south-central Anatolia. Clay
tablets excavated from the site detail the importation
of large amounts of tin from Assyria for sale in
Anatolia (Veenhof 1972). Estimates vary on the
amounts imported: based on surviving tablets, Mc-
Kerrell (1978: 21) estimated that approximately one
ton of tin a year was imported, while Larsen (1976:
91) estimates that about 13,500 kg of tin were
imported to Kanes/Kiiltepe over fifty years. Tin
exports from the source used by Old Assyrian mer-
chants may well have been much larger than indi-
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cated by the Kaneg/Kiiltepe tablets. A clay mold
from the site for making bar-shaped ingots has been
identified as being used for tin ingots, but this iden-
tification has yet to be verified.#

Surviving documents of Assyrian merchants from
Kanes/Kiiltepe indicate that tin was transported in
donkey caravans and was carried in several forms. In
some instances, tin quantities are called riksum,
from a root word meaning “tied up, bound togeth-
er”; rikst of gold and silver are mentioned in texts
as weighing between a few shekels and two minas,
while rikst of tin are recorded as weighing between
5-15 minas (Veenhof 1972: 33). Several references
involve dividing or mixing metal loads into riksu; this
appears to indicate that the tin was handled in small,
possibly irregular pieces wrapped into bundles of a
standard weight (Veenhof 1972: 34-35). Bags, prob-
ably of leather, called Suglum were used to carry gold
and silver objects and amounts of copper up to 100
minas; these may have also been used to transport
and store tin (Veenhof 1972: 40-41). For long-dis-
tance transport, however, wrapped bundles called
Suqlum, or “standard weight”, of approximately 65
minas (c. 32.5 kg), were commonly used (Veenhof
1972: 28-30; Veenhof and Eidem 2008: 82). Textiles
were “systematically” used for wrapping the tin load
into bundles of specific weight; two “textiles for
wrapping” were used for each Suqlum, which was
then loaded on one side of a donkey (Veenhof 1972:
28-30). Each donkey carrying tin was typically
loaded with two Suglum packed in two half-packs,
one each hanging from either flank of the donkey;
these packs would contain a total of around 130
minas of tin. A smaller top-pack of 10-12 minas of
“loose tin”, in addition to several textiles and perhaps
some food and personal possessions, would be
loaded on top of the donkey. The large packs were
sealed with clay bullae before departure to prevent
tampering en route, while the ‘loose tin’ in the top
pack could be used to pay expenses on the road
(Veenhof 1972: 31-32, 45).

Several of the Kaneg/Kiiltepe documents indicate
that tin was also transported in the form of oblong
ingots or slabs; one document mentions a slab of
approximately 4.1 kg, while another mentions a load
of 3 slabs weighing 32 ¥4 minas, or approximately 4.9
kg apiece (Veenhof and Eidem 2008: 82). These slab
ingots are listed in groups which together make up
a standard weight of approximately 29.6 kg, the
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weight transported in one half-pack of a donkey
(Veenhof and Eidem 2008: 82). This weight corre-
sponds to a talent weight and appears to roughly cor-
respond to the weight of the better preserved, hea-
vier Uluburun copper ingots and also, to some
extent, the weight of the Uluburun rectangular slab
and oxhide ingots. The Kanig/Kiiltepe texts show
that tin was imported in large amounts overland to
Anatolia from an eastern source, perhaps the same
source or sources which supplied the tin ingots of the
Uluburun shipwreck 500 years later. There is no evi-
dence that indicates the use of oxhide ingots in this
period, however.

The importation of tin from a western source is also
theoretically possible, but so far there is no direct evi-
dence for such a link during the Bronze Age (Muhly
1973: 183, 268-269; 1985: 286-287; Penhallurick 1986:
123-138).5 Scraps of imported tin have been found
on Nuragic sites in Sardinia, and small tin deposits
are known on the island, but evidence of Bronze Age
mining and exploitation of local deposits is lacking
(Valera and Valera 2003: 3-4). Recently discovered
alluvial cassiterite deposits and copper ores in the
mountains of western Serbia, in the Central Bal-
kans, also lack evidence for their exploitation during
the Bronze Age. Although many mining activities
and remains of artifacts such as hammers and ceram-
ics in the region exists, these appear to be connect-
ed with the exploitation of copper only (Durman
1997: 11). Small tin deposits occur in Greece and
Tuscany, but these show no evidence of exploitation
in the Bronze Age (Skarpelis 2003; Gale and Stos-
Gale 2002: 291). There is a similar lack of evidence
for the export of tin to the Mediterranean from the
Erzgebirge mines in the Alps of northern Bohemia
and southern Saxony (Muhly 1985: 288-290; Stos-
Gale et al. 1998: 119-120; Niederschlag and Pernic-
ka 2002: 51)6 or from smaller deposits in the Eastern
Desert of Egypt, Saudi Arabia and Yemen (Muhly
1985: 283; Rapp et al. 1999; Weeks 1999: 50, 60).

Thirty-two tin ingots were sampled from the Ulubu-
run ship by drilling and the microscopic structure of
the metal examined using optical emission spec-
trometry. The tin ingots found were found to be
highly corroded, often with only a small core of
metal remaining, surrounded by tin corrosion prod-
ucts, formed by a combination of tin, copper, and pre-
cipitation from seawater. Microscopic observation of
the tin ingots showed that they were structurally
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homogenous and had few inclusions of any kind,
other than a few small crystals of magnetite (Haupt-
mann et al. 2002: 15-16). Chemical analyses of the
sampled tin ingots were also performed. These tests
showed that the tin ingots were extremely pure, with
few trace elements, and that the lead levels in the
Uluburun tin ingots were generally low. Among a
group of 72 tin ingots, the lead concentrations ranged
from less than 10 parts per million (ppm) to 2,759
ppm, with five of the ingots having concentrations
greater than 3,000 ppm, and, in one instance, as high
as 10,805 ppm. Of these ingots, 32 have lead con-
centrations below 100 ppm, 17 between 100 and
1,000 ppm, and 23 greater 1,000 ppm.7 Roughly
similar groupings based on lead concentrations were
obtained from earlier chemical analyses of tin ingots
from Uluburun, and the Hishuley Carmel and Kfar
Samir shipwrecks near Haifa, Israel. The tin ingots
with low-lead content from Uluburun generally cor-
respond closely to the lead content of tin ingots from
the Hishuley Carmel shipwreck, while the Uluburun
tin ingots with the higher lead content correspond to
the lead content in an ingot from Kfar Samir ship-
wreck (Hauptmann et al. 2002: 16-17). The four tin
objects from Uluburun (discussed below) match the
analyzed group of tin ingots with the higher lead con-
tent (Pulak 2000a: 155).

Lead-isotope analyses of 99 of the Uluburun tin
ingots also show two fairly distinct groups: a group (B)
with an average high-lead content that overlaps well
with polymetallic ores and tin from the Bolkardag
region of the Taurus Mountains of south-central
Anatolia, and a group (A) with an average low-lead
content that has no overlap with the lead-isotope
fingerprint of Taurus ores (Fig. 10). It may be sug-
gested, therefore, that Group B ingots originate from
the Taurus range and Group A ingots from Central
Asia (Stos-Gale et al. 1998: 119; Pulak 2000a: 153-155;
2001: 23). It should be stressed, however, that the pro-
posed sources for the Uluburun tin ingots is only a
tentative one. Future research and geological
prospecting may reveal additional tin deposits with
similar lead-isotope fingerprints to that of Group B
located outside the Mediterranean region. Group A
tin ingots, however, are from tin ores of geologically
early origins that do not occur in the Mediterranean,
and their source is likely to be in somewhere in Cen-
tral Asia, including Afghanistan. Weeks (1999: 60-61)
points out that tin deposits in Afghanistan vary in age
from Precambrian to Oligocene; thus, if two nearby
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tin deposits of different geological ages were exploit-
ed for tin, the resulting ingots could easily have dif-
ferent lead isotope signatures. What is clear, however,
is that the lead-isotope data from the Uluburun tin
ingots do not overlap with any of the major tin sources
in Europe, specifically with those of the Erzgebirge
region of the Alps or with tin sources in Cornwall and
Spain (Pulak 2001: 23) (Fig. 11). Moreover, none of
the ingots’ lead-isotope signatures match that of an
Early Bronze Age tin bangle found at Thermi on
Lesbos (Stos-Gale et al. 1998: 119). The lead-isotope
signature of the tin ingots found off the Israeli coast
at Hishuley Carmel overlaps that of the Uluburun
Group A tin ingots with low lead concentration; the
lead-isotope signature of this group has not yet been
matched to a specific tin source but, based on its
early geological origins, is thought to lie in Central
Asia. Of the 99 Uluburun tin ingots, for which lead-
isotope values are available, 29 are of Group A, and
have an average lead concentration of approximate-
ly 15 ppm. The remaining 70 ingots conform to
Group B and have an average lead concentration of
approximately 1,100 ppm (Fig. 10). There seems to
be no clear correlation among the analyzed tin ingots
between the shape of an ingot and its lead-isotope
group. While tin oxhide ingots occur both in Groups
A and B, Group A ingots consist of only oxhide
ingots with three exceptions, two of which are wedge-
shaped ingots cut from very thick ingots of indeter-
minate shape (the two wedges may have been cut
from the same ingot), and a corner of a rectangular
slab ingot.

Very few finished tin objects are known from the
Late Bronze Age Mediterranean (Pulak 1997: 243;
2001: 43; Muhly 1980: 34-35). An Early Bronze
Age bracelet or ring was found on Lesbos (Lamb
1936), and two rings occur in the Late Bronze II1
sanctuary at Phylakopi on the island of Melos
(Renfrew and Cherry 1985). A tin ring was found
in a tomb at Tel Abraq in the United Arab Emi-
rates dating to the end of the third millennium BC
(Weeks 2003: 123-124), and a tin-lead bangle dat-
ing to the early second millennium BC was dis-
covered at Tepe Yahya in southeastern Iran
(Thornton 2007: 130). Four tin objects were found
on the Uluburun shipwreck. Three are vessels: a
plate (KW 422), a mug (KW 313), and a tin pilgrim
flask (1085). The pilgrim flask is very similar to an
example from an 18th-Dynasty Egyptian tomb
(Ayrton et al. 1904: 50, P1. XVII.20); the other two
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vessels are unique. Gillis (1999) has also proposed
that some Mycenaean ceramic vessels had occa-
sionally been covered in tin to give them the
appearance of vessels made of precious metals
(Gillis 1999: 141-142). The fourth tin object from
the Uluburun ship is an elbow joint of a drinking
straw (KW 419), probably for drinking beer. The
drinking end and an elbow joint would have been
metal, while the two tubes of the straw would have
been made of cane (Weisgerber 2005).8 Icono-
graphic evidence from Egypt and Anatolia show
how a complete beer straw would have been used
(Weisgerber 2005). The rarity of tin vessels in
the Bronze Age Mediterranean suggests that the
vessels on the Uluburun ship were prestige items
intended as gifts for royalty or high-ranking indi-
viduals at the ship’s destination.

The tin ingots of the Uluburun shipwreck represent
the largest body of physical evidence for the large-
scale transport of tin in the Bronze Age. Further
archaeometric analysis is needed for determining the
source or sources of the Uluburun tin, but prelimi-
nary lead isotope analyses suggest that the metal
originated from at least two separate sources, one in
the Taurus Mountains of south-central Anatolia,
the other an as-yet unidentified source, most likely
in Central Asia. Geological evidence for tin sources
in the eastern and central Mediterranean open the
possibility of local exploitation of tin for bronze,
but no direct evidence exists for the use of any of
these deposits as major sources of tin for the east-
ern Mediterranean in the Late Bronze Age. The
bulk of the tin used in this period likely arrived in the
eastern Mediterranean region along the same trade
routes traveled by the tin ingots of the Uluburun
ship, first being carried overland from their source
or sources (probably in central Asia) to a Levantine
port, then transported by sea to Cyprus and the
Aegean, and other destinations. Evidence of these
sea routes in the form of copper and tin ingots from
underwater sites and port towns occurs on the coast
of Israel, the southern coast of Anatolia, the Aegean,
and at the port town of Mochlos in Crete. These
finds are doubtless only a miniscule proportion of the
total tin cargo shipped in this period.
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NOTES:

1 Robert Brill of the Corning Museum of Glass, personal com-
munication, August 31, 1989. The tin-lead alloy metal lumps
or ingot fragments from Cape Gelidonya could have been pro-
duced experimentally, or the lead deliberately added as an
adulterant, or to make a very early example of pewter or a sol-
der; a single metal clasp from a 10th-century AD deposit at
Shamsir Ghar in Afghanistan has a similar composition to the
alloy recovered from the Cape Gelidonya wreck (Dupree
1958: 292).

A single tin ingot from the Uluburun wreck (KW 199) was
found to contain at its core two pieces of partially melted small
lead bar ingots (Pulak 2000a: 155, fig. 24). This was an exten-
sively corroded plano-convex discoid or bun ingot, much
cruder than the other tin ingots found at Uluburun; unlike the
other tin ingots, KW 199 appears less likely to have been cast
at a primary source, and was perhaps formed from tin scrap
instead.

The unique small oxhide ingot with short, bulky corner pro-
jections has an unusual lead-isotope fingerprint, which appears
similar to the isotopic field of Lavrion in Greece. Even so, the
ingot must have originated from Cyprus, but was probably
made from copper ores that were different than those smelt-
ed for most of the other ingots on the Uluburun ship. (Pulak
2001: 21-22).

4 Miiller-Karpe (2005: 492; 1994: Taf. 21,2) identifies a clay mold
for bar-shaped ingots from Kanig/Kiiltepe as being for tin due
to the approximate weight of four shekels (32-34 g); he rea-
sons that this weight is perfect for adding to the re-melting of
a one mina (approximately 500 g) copper ingot, to produce a
6-7% tin bronze, a similar copper-to-tin ratio found in bronze
artifacts from the site. However, the re-melting of ingots or
tin scrap imported by Assyrian merchants would be an unnec-
essary expenditure of time and fuel; the tin would melt more

easily in small pieces than as a large ingot, and it could have
simply been broken up and weighed before being combined
it with the copper.

5 Shipments by sea of tin ingots from western tin sources, how-
ever, do occur after the Bronze Age. The Archaic shipwrecks
of Cala Sant-Vicen¢ (520-500 BC) (Nieto and Santos 2008: 238-
241) and Bajo de la Campana A (6/5th century BC) (Bernal
etal. 1995, 16: 30-32), both in southern Spain, and Roman ship-
wrecks of Bagaud B (late 2nd century/early 1st century BC)
(Long 1985: 93-94; 1987: 151-153) and Port-Vendres II (AD
42-48) (Colls et al. 1977: 7, 11, 18) in southern France, Rodona
(Ist century AD) (Parker 1992: 365) in southern Spain, and
Capo Bellavista (late 1st century BC/1st century AD) (Gian-
frotta 1996: 138) off Sardinia, are among the more noted
examples of wrecks with tin ingots. Since these ingots have not
been subjected to lead-isotope analysis, their precise sources
are not known.

6 Niederschlag and Pernicka (2002: 51) mention the discov-
ery of Late Bronze Age or Early Iron Age pottery in the
vicinity of a tin alluvial deposit in the Erzgebirge region.
Bronze Age settlements are also located approximately
20 km from the ore deposits of the eastern Erzgebirge.
However, no evidence for direct Bronze Age tin exploita-
tion (stone hammers or other mining tools, mineshafts, fur-
naces, etc.) has been found.

The analyses for lead content and lead-isotopes were made
at the Isotrace Laboratory at Oxford and have not yet been
published in full.

8 Weisgerber (2005: 157) identifies the elbow-joint of the drink-
ing straw as lead, but a chemical analysis by Robert Brill
(personal communication, August 31, 1989) identified a sam-
ple from the object as tin-lead alloy.
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Table 1: Incised marks found on the Uluburun copper oxhide and plano-convex discoid or bun ingots, and
tin ingots. Symbols f3-6, and g1-2 are marks found only on the tin ingots
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Fig. 1. Two intact tin ingots in situ on the Uluburun
shipwreck. An oxhide ingot lies under a rectangular slab
ingot, both of which are trapped beneath one of the ship’s
24 stone anchors. The disintegrating portion of the oxhide
ingot was reinforced with metal bars and consolidated with
plaster before being raised to the surface.
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Fig. 2. Quarter oxhide ingots cut in antiquity from four
separate intact tin oxhide ingots. No matching quarters
have yet been located. Clockwise from top left: KW 204,
KW 633, KW 403, and KW 205. Note that three of the
ingots are marked with incised marks: b4 (KW 205) and d6
(KW 204 and KW 4083), see table 1.

Fig. 3. One of
three intact
tin ingots
(KW 1932)
recovered
from the
wreck.

Fig. 4. Rectangular slab ingot (KW 2915) with corner
cleaned of marine encrustation, revealing original surface
of ingot blemished with corrosion “warts”. Note chisel-
punched hole at center of cleaned section.
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Fig. 5. Three rectangular slab-ingot sections cut in antiquity Fig. 6. Two tin ingot wedges cut from a very thick and
(KW 2434, top left; KW 201, top right; KW 244, bottom). heavy ingot of possibly discoid shape; KW2365 (top) and
Note chisel-punched holes roughly corresponding to the KW 2329 (bottom).

center of each quadrant, presumably for ease of carrying
the ingot and its fragments with lines passed through them.
Lower ingot is half an ingot, hence the presence of two
holes. That the lower left hole was cut through during the
sectioning of the ingot indicates that all four holes were pre-
drilled before the ingot was cut into sections. This indicates
that the ingots were “designed” to be cut and transported in
quadrants at a later time.

Fig. 7. Intact small (KW 401) and cut large (KW 519) plano- Fig. 8. Large rectangular tin ingot (KW 3935) with apical
convex discoid or bun tin ingots. hole, resembling the stone anchors aboard the ship.
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A L : - 5
Fig. 9. Edge of quarter oxhide ingot KW 204
showing evidence of cutting from both sides
with a chisel and then breaking the portion of
bridging metal in the middle by repeated
bending of the ingot in opposite directions.

Fig. 11. Lead-isotope diagram
of European tin ores
(cassiterites) from three mines
in Cornwall, the Huber mine in
the Erzgebirge region of the
Alps, Val del Flores in Iberia,
and 99 tin ingots from
Uluburun. Ten tin ingots from
Kfar Samir and five tin ingots
from Hishuley Carmel
shipwrecks off the coast of
Haifa, Israel, are also shown.
The two shipwreck ingots
overlap the lead-isotope field of
the Uluburun ingots, suggesting
that all originate from the same
source or sources. Courtesy of
Zofie Stos-Gale, Noel H. Gale,
and Robin Clayton.

Tin ingots from the Uluburun ship and ores from the Taurus Mountains
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Fig. 10. Lead-isotope diagram of 99 Uluburun tin ingots
and ores from south-central Taurus Mountains. The lead-
isotope ratios of the Uluburun tin ingots form two separate
signature groups: A and B. Group A tin ingots have
significantly lower average lead concentration that that of
Group B ingots. Only Group B ingots overlap the lead-
isotopic field of Taurus ores. Courtesy of Zofie Stos-Gale,
Noel H. Gale, and Robin Clayton.
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RETHINKING THE TIN MOUNTAINS: PATTERNS OF
USAGE AND CIRCULATION OF TIN IN GREATER
IRAN FROM THE 4TH TO THE 1ST MILLENNIUM BC

KALAY MADENI OLAN DAGLAR HAKKINDA YENi YAKLASIMLAR: MO
4 — 1. BINYILDA IRAN GENELINDE KALAYIN KULLANIM VE DOLASIMI
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OZET

Iran’da bakir ve kalay yataklarmin bulundugu yiiksek kesimler ile, Mezopotamya’nin ilk kent devletleri-
nin ve ozellikle bunlarin gelisen endiistrileri arasinda yakin bir iliski oldugu uzun ydlardan bu yana 6ngo-
riilmekteydi. Siimer metinleri MO 3. binyildan itibaren Mezopotamya'ya kalaywun gelis yeri olarak Iran’in
gliney kesimlerine atifta bulunmalarn da bu yargiya varilmasina neden olmustur. Buna ragmen bu yiik-
sek diizliiklerde yakin zamana degin uygun niteliklere sahip eski kalay isletmelerine rastlanamanustir. Iran’in
orta ve dogu bolgelerinde gelismekte olan ve uzun mesafeli ticarete yer alan kent devletlerin de kalay: bilin-
cli olarak kullanmadiklar bilinmekteydi. Ancak son yillarda yapian arastirmalar Zagroslar'da daha énce-
den bilinmeyen kalay, bakiwr ve altin madenlerinin varligint ortaya ¢cikarnustwr. Yeni arastirmalar siginda
ve gelisen analiz yontemleri ile bu maden yataklarmun MO 3. binyilin baslanindan itibaren yerel olarak kul-
lanildigi belirlenmistir. Boylece tuncg tiretiminde kullanian ve ézellikle iinlii Luristan tung aletleri icin gerek-
li kalayin gelis kaynagi acisindan yeni secenekler ortaya ¢cikmis bulunmaktadir.

INTRODUCTION

The appearance of tin as the second major alloying
partner of copper to produce bronze is regarded as
one of the markers of the beginning of the Bronze
Age in most parts of the Old World. This applies as
well to Southwestern Asia, where bronze, and hence-
forth tin, is widely used since the later 3t millenni-
um BC in the nascent states of Mesopotamia. The
sources that supplied Mesopotamian metal industry
with tin remain elusive, however, no adequate sources

for tin were known in the wider region and the ques-
tion for the origin of this tin remained a controver-
sially debated one in archaecometallurgical research.
Sumerian texts of the late 3td millennium position the
origin of this metal somewhere east of Mesopotamia,
so that Iran and its neighbouring countries figure as
possible candidate to supply tin to Mesopotamia.
From the point of view of metallo-genesis, the near-
est tin sources east of Mesopotamia can be expect-
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ed in Eastern Iran and Afghanistan, where indeed tin
deposits are attested. The sheer geographic distance
between these possible sources and the consumers in
Mesopotamia is puzzling but can be overcome
through organized long distance trade. Models on
long distance procurement of tin (Stech and Pigott
1986) have therefore found wide acceptance and are
corroborated through recent findings of possible
intermediaries of the maritime trade via the Persian
Gulf (Weeks 2003).

The incentive to review the debate on ancient tin
from the lands east of Mesopotamia (Fig. 1) is due
to the impact of several new sets of data that add con-
siderable detail to our knowledge. The recent dis-
covery of tin sources such as the mining area of Deh
Hossein in the Iranian Central Zagros (Nezafati et
al. 2006), that was possibly exploited in antiquity, con-
siderably alters our map of source areas. Likewise,
ongoing programs of archaeometallurgical analy-
ses! with regard to artefact composition and prove-
nience provide important detailed information.

The following paper aims at a review of the archae-
ological evidence surrounding the question of
exploitation and usage of tin in ancient Iran from the
beginning until the Early Iron Age?, in order to
determine models of usage, alloying practice and
consumption, with a specific focus on recent research
that has considerably altered our understanding of
the usage of tin in ancient Iran. Among the issues dis-
cussed are; (1) the location of raw material sources
east of Mesopotamia; (2) the beginning of the use of
tin in Iran and its neighbourhood; (3) the uneven dis-
tribution and the apparent “technological conser-
vatism” in the central Iranian highlands in contrast
to the assumed trade networks that made eastern tin
available to Mesopotamian bronze working centres;
(4) the procurement of tin for the usage in the
famous Lorestan bronzes. In conclusion, this evi-
dence will be discussed within the wider context of
historical and cross-cultural relations.

BACKGROUND: TEXTUAL EVIDENCE FOR THE USE
OF TIN AND TIN ALLOYS

The first tin alloys appear in Mesopotamian metal
working sometime at the beginning of the 3d mil-
lennium BC, although as singular specimen and not
all of them beyond doubt with regard to find context
and circumstances.3 Textual sources, by contrast,
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refer for the first time to the regular use of tin
bronze and its deliberate distinction from copper
only in Sumerian texts dating to the Ur I period
(Moorey 1994: 298). Indeed, this correlates in time
with the first archaeological evidence for the sys-
tematic large scale usage of bronze in the ED Illa
period, for example in the famous cemetery at Ur
and in other burial assemblages of the late ED peri-
od*. Metallic tin is equally used since the same time,
either as a solder material or as a coating for copper
vessels (Moorey 1994: 297). Texts from the Ebla
archives, written at about the same time, refer to
recipes and standard mixtures of copper and tin for
the production of spearheads and other weapons
(Van Lerberghe 1988; Waetzold 1993), indicating
that by the mid 34 millennium BC, the use of tin was
an established practice in the production of metal
artefacts, and was most probably to a large extent
controlled by the central authorities. Such a standard
usage of a material as of the mid 3t4 millennium BC
in Mesopotamia is only possible if a reliable and
accessible source for the procurement of this mate-
rial can be located.

According to the textual sources there are two major
areas renowned for the occurrence of tin: one area
refers to countries in the Iranian highlands, some of
them explicitly named while often less specifically
only “tin mountains” are mentioned, an area that
cannot be verified; the second are lands in the Per-
sian Gulf area, specifically the island Dilmun and the
land of Meluhha. These latter seem to have func-
tioned not as a source region but as an intermediary
of long distance trade since the later 37 millennium
BC and are attested as suppliers of tin in the texts
from the Ebla archives and in texts from Gudea
(Moorey 1994: 298).

In the Iranian highlands, epic texts mention the lands
of Aratta whose soil is said to have consisted of “tin
stone”. Tempting as it is, Aratta must be excluded as
a possible source of tin: the name Aratta seems not
to refer to a real land, but rather to a mental concept
of “aland of plenty”, including tin3. A second source
area reported in the Iranian highlands are the lands
of Zabshali/Shimashki in the Southern Zagros®, com-
memorated for a rich booty of tin by the Ur III king
Shusin, and the lands of Anshan, to be equated with
the modern site Tal-e Malyan and its hinterland, in
highland Fars. Anshan, and further west Susa, are
actually known as on the road stations for donkey car-
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avans that reached to Mari on the Middle Euphrates
via Eshnunna and the Diyala valley (Joannes 1991).
According to the Mari archive texts, these caravans
were run by agents with Elamite names and trans-
ported tin ingots of a standard weight (Moorey 1994:
298, Potts 1999: table 6.2).

ISSUE 1: SOURCES OF TIN IN THE EAST

Scholars who had been aware of the textual evi-
dence referring to tin sources in the highlands east
of Mesopotamia” have undertaken various attempts
to locate deposits of tin ores. Reports by the medieval
Arabian geographers Moghaddasi and Mostofi on
the existence of tin sources in the area of Hamadan
and Lorestan in the Central Zagros could not be ver-
ified by Theodore Wertime who worked in that area
in the 1960s (Muhly 1973). Northwest Iran, specifi-
cally the Lake Orumiye neighbourhood close to
Tabriz and the estuary mouth of the Sefidrud to the
Caspian Sea, have been claimed also as sources for
tin (Muhly 1973). Again, the Geological Service of
Iran could not verify the existence of tin deposits nei-
ther in Tabriz or the Orumiye Lake area, nor on the
Sefidrud. The only claim that seems to hold, albeit
sparsely, is Strabo’s (XV 2, 10) mention of ancient
Drangiana, modern Sistan, where the Geological
Service reports the tin deposits from Chah Kalapi,
Shahkuh and Chah Ruh (Vatandoust 1999: 123 map
fig. 2). The Sistan sites form part of a larger area with
sparse tin occurrences in the Hilmand basin that
extends further east and northeast until the area of
Herat in western Afghanistan (Stech and Pigott
1986: 44-45). It is only beyond this zone that con-
siderable tin deposits are known to have existed:
well known are the tin mineralizations in the Kan-
dahar — Badakhshan area (Stech and Pigott 1986:
44). Equally long known are tin mines in the Zaraf-
shan Valley in Usbekistan/Kasakhstan that were
only recently excavated and seem to have been in use
since the later 3t or early 20d millennium BC
(Parzinger and Boroffka 2003).

Such a distribution of tin sources in the extreme
East of Iran, in Afghanistan and the Zarafshan Val-
ley seems to indicate that highland Iran could at no
time have functioned as a direct supplier of tin to the
Mesopotamian states. Instead, mention of tin from
the towns in highland South Iran in the Ur III texts
and later-on could be related to the status of these
towns as intermediaries, channelling the trade of

tin from the sources located even further east.
RE-THINKING TIN SOURCES IN IRAN

This seemingly clear-cut pattern — sources in East
Iran and Afghanistan — controlled trade in tin via
South Iran — processing and consumption in
Mesopotamia/and adjacent countries of Khuzestan
and Lorestan is now at stake against the considerable
evidence that has more recently become available.

While it was never categorically excluded and remains
a possibility on the grounds of its geological setting
(Muhly 1973: 260-261), evidence for the existence of
tin sources in Iran, except for Sistan, is generally
weak (Wertime 1978: 3). Likewise, tin was not mined
or used systematically in the medieval or more recent
periods (Moorey 1994: 299). However, as M.
Momenzadeh has recently pointed out, specific asso-
ciations with tin can occur in polymetallic deposits
together with copper, wolfram and gold (Momen-
zadeh 2004: 13; Nezafati et al. 2008: 86). Such deposits
may in ancient times have been exploited as sources
for gold or copper, with no immediate attention to tin.
The metallogenetic conditions in some areas of Iran
are such that the existence of Cu-Sn-W-Au-deposits
can indeed be assumed. He points at four areas
where such conditions can be observed: one is the
middle part of the Sanandaj-Sirjan-Belt in the Zagros,
where the recently recognized mining area of Deh
Hossein (Nezafati et al. 2006; Nezafati et al. 2008) is
located. The site has ample evidence for ancient
mining, latest from the 15t millennium BC onwards,
although the date of its most ancient exploitation is
difficult to determine.

ISSUE 2: THE EARLY USE OF TIN IN IRAN - EVI-
DENCE FROM ARTEFACTS

In Southwestern Asia, the earliest artefacts pro-
duced from copper-tin alloys date to the 4th and
early 34 millennium. Since the beginning of the
Bronze Age in the Old World is per definition linked
to the occurrence of tin bronze in the archaeologi-
cal record,8 the appearance of the earliest tin-cop-
per alloys has always been regarded with special
scrutinity. None of the canonized pre-3td millenni-
um bronzes holds up against close examination.
Often, stratigraphic evidence for the dating of the
objects is unreliable, or objects analysed long ago are
not available for re-analysis.” Early 37 millennium
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BC copper-tin alloys, however, were recorded in a
more reliable way as singular objects or small groups
from various areas at wide distance from each
other.10 Often, the amount of tin included is small,
and the objects may be the result of the smelting of
polymetallic ores rather than a deliberate production
of an alloy (Nezafati 2006: 77).

The use of copper-tin alloys in the first half of the 3td
millennium was established through analyses on
material from elite burials in the Y cemetery in
Kish (Stech 1988; 1999; Miiller-Karpe 1989: 184;
2004: no. 752; Lutz and Pernicka 2004: no. 752). To
this early material can be added samples from Abu
Salabikh (Lutz and Pernicka 2004: no. 8, 10, 18;
Miiller-Karpe 2004: no. 8, 10, 18), Tell Razuk (Lutz
and Pernicka 2004: no. 723, Miiller-Karpe 2004: no.
723), and a metal curl probably from a statue from
Tell Agrab (Lutz and Pernicka 2004: no. 45; Miiller-
Karpe 2004: no. 45; see fig. 2). Along the Middle
Euphrates, copper-tin alloys have recently been
brought to light in a chamber tomb of the EBA 1
period in Qara Quzaq (Montero Fenoll6s 1995,
Montero 1997: 16 fig. 1, Montero Fenollés 2000).

New finds of early copper-tin alloys are also record-
ed for the Caucasus from a multiple burial in
Velikent/Daghestan (Kohl 2002) and from a burial
mound in Talin in Armenia (Meliksetiyan et al. 2003).

Results from chemical analyses recently carried out
on material from Lorestan now add considerable to
this picture of emerging copper-tin-alloying in the
early 3rd millennium BC. The burials from area Al in
Kalleh Nisar, excavated by Louis Vanden Berghe in
the 1960s, yielded some decorative items (2 finger
rings, 2 bracelets, 1 pin) that all contained at least
3.5% tin and are considered deliberate alloys (Flem-
ing et al. 2005: 36-37, 47 tab. 1). They date to the EB
I period in Lorestan, contemporary with the Jamdat
Nasr to ED I period in Mesopotamia. Properly speak-
ing, the tin-copper alloys attested in the Kalleh Nisar
Al tombs are among the earliest evidence for the use
of tin as an alloying material in Southwestern Asia.

The Kalleh Nisar tombs are located in close geo-
graphic proximity to the recently discovered tin
deposits from Deh Hossein. Although not attested
yet for this early period,!! it cannot be excluded
that such tin sources were exploited earlier in antig-
uity as part of experimenting with polymetallic ores
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as suggested above. Isotope analyses indicate that
ores from Deh Hossein could indeed have been
used for the production of some of the Lorestan
bronzes sampled by N. Nezafati and F. Begemann/S.
Schmitt-Strecker (Nezafati 2006: tab. 7.4; Nezafati
et al. 2008: 84-87 fig. 5; Begemann et al. 2008: 29). All
sampled artefacts date to a period later in the 3rd
millennium BC though.

This thought can be developed further: given the
distribution of the few early copper-tin alloys in
Northern Mesopotamia (listed above), especially
in Kish, Razuk and Agrab, it is tempting to link
these isolated occurrences!? with the experimen-
tal exploitation of localized tin occurrences such
as Deh Hossein. Kish, indeed one of the para-
mount urban centers and, according to the Sumer-
ian king list, the seat of the dynasty of Kish dur-
ing the earlier ED period, may have had access to
such sources in the mountains at that time.

The Qara Quzaq EB I group of tin bronzes (listed
above) may be indicative of a similar phenomenon.
Isotope analyses for this material have not been
carried out so far; it is tempting, however, to suggest
the possibility that another small scale local source
may have been exploited for this production.

THE INTRODUCTION OF TIN BRONZES IN
WESTERN IRAN

Area C on the site of Kalleh Nisar yielded several cor-
ridor graves with subsequent multiple burials dating
from the earlier part of the 3t millennium BC until
around 2400 BC. Chemical analyses of this material
yielded 15 out of 19 sampled artefacts in tin bronze
(Fleming et al., 2005: 37, 47 tab. 2), thus indicating a
more standardized and regular use of this material.
Such a development would closely reflect develop-
ments that are observed in the lowlands of Khuzes-
tan, where tin bronzes appear in Susa since period
IVb and become a common material only in period
V, around the turn towards the 27d millennium BC
(Malfoy and Menu 1987: 360-362 tab. D). This devel-
opment is not shared in Lorestan, however. Towards
the end of the EBA, that is, during the last two cen-
turies of the 34 millennium BC, represented by sin-
gle tombs in Kalleh Nisar area All, there is a sharp
drop in the amount of tin bronze in the burials: only
four out of 13 sampled artefacts contain significant
amounts of tin (Fleming et al., 2005: 38, 48 tab. 3).
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In conclusion, evidence on the early use of tin alloys
in western Iran reveals an interesting pattern: a peri-
od of early usage of ores containing tin, possibly of
local origin is attested. The exploitation of these
sources correlates in time with the appearance of iso-
lated finds of copper-tin alloys in elite burials in the
Hamrin and the Mesopotamian alluvium. This pat-
tern may indicate a period of experimenting with new
materials such as polymetallic ores, possibly not
even with the aim to obtain tin bronze, but a search
for optically and technologically attractive materials.
Whether this very raw material is used throughout
the following centuries remains unknown and
deserves further analytical scrutiny with regard to
provenience. It is well possible that with the inte-
gration of parts of Western Iran into the realm of the
expanding empires of Akkad and Ur III, local pro-
duction ceased. Trade in bulk metals would then
have come under closer control of the lowland state,
with a distribution organized via central agencies in
the urban centres. Naturally, the swaying of political
circumstances may then be reflected in the reliabil-
ity of metal supply also to the highlands. The lack of
tin bronze in the Western Iranian highlands during
the final centuries of the 34 millennium BC would
in such a scenario underline the growing dependen-
cy on central authorities.

ISSUE 3: THE LACK OF TIN IN SITES OF THE
CENTRAL AND EASTERN IRANIAN HIGHLANDS
AND THE LATE ADOPTION OF TIN USE

In contrast to western Iran, tin bronze was hardly used
in eastern and southeastern Iran before the 21 mil-
lennium BC. Even further east and hence closer to the
tin sources in Afghanistan are only a few isolated
finds from the 4th and 3td millennium BC recorded,
none of them beyond doubt.13 Solely the 3td millen-
nium BC Indus culture again used tin bronzes to a
considerable extent (Kenoyer and Miller 1999).

Sites in eastern Iran, including the large urban cen-
ters of Shahr-e Sukhte (Hauptmann 1980, Haupt-
mann et al. 2003; Artioli et al. 2005) and Shahdad
(Hakemi 1997), hardly yielded any tin alloys from the
3rd millennium BC, and the few bronzes that occur
are considered imports (Tallon 1987: 335). Also,
people in Tappe Hesar, another urban size site fur-
ther west on the northern edge of the Central Iran-
ian desert, apparently did not make use of tin (Pig-
ott 1989: 32). Only at Tappe Yahya is tin sporadically

attested since period IVB, resp. in the last third of the
3td millennium BC (Thornton et al. 2002; Thornton
et al. 2005). Tal-e Malyan, ancient Anshan, is besides
Yahya the only site where tin bronze is in regular use
since the late 3'd/early 2nd millennium BC Kaftari
phase (Pigott 2004: 34).

A review of 3'd millennium BC sites around the
Central and East Iranian desert reveals that the
apparent “void” in the use of tin may be exaggerat-
ed through the general problem of site recognition
in this part of the country throughout the 3td mil-
lennium BC. Major sites are abandoned at the end
of the Protoelamite period, that is, sometime during
the first half of the 3'd millennium BC,14 and there
is hardly any evidence for continuous occupation.
Various models to understand this site distribution
pattern have been brought forward, including envi-
ronmental constraints and related shifts towards a
more mobile and archaeologically less visible lifestyle
(Sumner 1989). However, sound explanations for this
pattern will have to await further fieldwork with
regard to site detectibility, possible sedimentation
coverage and other problems.15

Despite this bias obvious in the archaeological data, a
pattern of “avoidance” of tin uses in 3™ millennium BC
East and Central Iran can still be stated. This is even
the more surprising since the circum desert towns of
Eastern and Central Iran seem to have actively
engaged in trafficking various kinds of raw materials
over long distances. Trade in stone vessels made from
chlorite and alabaster, in semiprecious stones like
lapis lazuli and cornelian, but probably also in other
materials seems to have been of major importance
throughout the 3td millennium BC.16 Many models on
the tin trade link it to the trade in other precious and
prestigious materials with restricted and known prove-
niences (Herrmann 1964; Crawford 1974; Stech and
Pigott 1986), especially with gold and lapislazuli that
abound in 3'4 millennium BC elite burials in
Mesopotamia. While such stone materials are indeed
richly attested in Eastern and Central Iran burial sites,
copper and possibly tin that could have travelled along-
side these are not attested in the same contexts. Obvi-
ously, tin did not yet enter the general circulation of
goods then (Stech 1999: 64; Muhly and Stech 2003:
423). This puzzling pattern has propelled various
explanatory models.
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One possibility aims at the recognition of long dis-
tance trade relations for the 3'd millennium BC that
would have run under the tight control of central
authorities in Mesopotamia, respectively their
agents. The lack of tin bronze in the towns close to
the source areas can then be judged as indicative of
a restricted access to this raw material.17 Only Elam
in Southern Iran that was over periods included in
the political sphere of the Akkad and the Ur III
Empire would have participated in this trade net-
work and would thus have received tin via maritime
trade on the Persian Gulf for further distribution
towards Mesopotamia and the Elamite hinterland.

A different model proposed first by T. Stech and V.
Pigott (Stech and Pigott 1986; lastly: Pigott 2004: 30)
suggests a deliberate “technological conservatism”
evident in the Southeast Iranian 3'd millennium BC
towns. Communities in this area, where arsenic-
copper alloys were amply used since the early 4th mil-
lennium BC, may not have felt any need to change
their craft traditions. According to this model, a
culturally conditioned choice is obvious behind the
decision to not adopt tin alloy technologies in these
sites. Results from a program on further analysis
recently run on the basis of materials from Tappe
Yahya (Thornton et al. 2002; Thornton et al. 2005)
is interpreted to corroborate the validity of the pat-
tern of deliberate non-adoption of tin use as a mat-
ter of cultural choice: in Yahya IVB (2400-2000
BC), earliest alloys with traces of tin occur, but still
in period IVA (2000-1700 BC) only five out of 34
copper base objects can be considered tin bronzes
(all data according to Thornton et al. 2005). The
usage of tin bronze in Yahya is established on a reg-
ular base only from the 17th century BC onwards and
is assigned variously to impacts from Central Asian
cultures where the availability of tin from the Zaraf-
shan valley sources would have fuelled the devel-
opment of a tin bronze metallurgy there that would
have reflected upon the eastern Iranian cultures.!8

Whether the choice against the use of tin bronze in
the Eastern and Central Iranian sites is motivated by
a “cultural choice” against a material that is based
on reasoning such as function, aesthetics or else,
remains unknown. However, a scenario that, instead
of advocating a “cultural choice”, considers obstacles
that exclude the communities of the Iranian towns
from participating in the circulation of the necessary
raw materials, through political measures such as
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restrictions on access, restricted trade relations or
other possibilities, is probably more likely. Any deci-
sion towards the one or other model requires, how-
ever, beforehand more knowledge regarding the
historical landscape of Eastern Iran that is only
recently beginning to emerge, as is demonstrated by
the discovery of the Jiroft cemeteries and the defi-
nition of a Halilrud culture (Majidzadeh 2003; 2008).

ISSUE 4: TIN FOR THE LORESTAN BRONZES AND
THE FURTHER DEVELOPMENT OF BRONZE
WORKING IN WESTERN IRAN

Following the early adoption of tin bronze working
in the EBA and its drop at the end of the 34 mil-
lennium BC, the development of copper processing
in Western Iran seems to become more stable
throughout the 2"d millennium BC. Reliable data for
Lorestan bronze working are sparse for the 21d mil-
lennium BC, and it is only with the beginning of the
Late Bronze/Early Iron Age that Lorestan bronze
working reaches a new and original height with the
so-called canonical Lorestan bronzes. Lorestan
bronzes form a heterogeneous group of copper-
base artefacts that have become known since the
1920s mostly through the art’s market.!9 Only few
derive from regular excavations, for example by
Erich Schmidt in the 1930s in various places in
Lorestan (Schmidt et al. 1989), and by a Danish
team in Tappe Guran (Thrane et al. 2001). Most
noteworthy are the results of the Belgian Lorestan
Expedition directed by L. Vanden Berghe since
1965 (Overlaet 2003). From this it can be stated that
Lorestan bronzes fall into different style groups of
chronological significance, beginning roughly around
1300/1200 BC and running into the Iron Age.

In Susa is the regular production of artefacts from
tin bronze attested since period V, roughly to be
equated with the Ur III - Isin-Larsa period in Baby-
lonia (Tallon 1987: 340-352). Susa is also one of the
way stations for the tin trade since the Ur III peri-
od at least. In the material excavated at Susa, a
deliberate choice of alloy varieties is evident: tin
bronzes are preferably used for the production of
weapons, such as shaft hole axes, indicating a raw
material selection according to functionally desired
properties (Malfoy and Menu 1987: 362; Tallon
1987: 352). Since it is generally though that the
metal used in Lorestan reaches there through trade
via Mesopotamia or Elam (Haerinck and Overlaet
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2004), it can be expected that the development of
bronze working in Lorestan does not depart much
from the development observed in Susa. This is,
however, not fully the case: the material used in
Susa and in Lorestan differs insofar as the copper
used in Susa bronzes is less “pure” (Tallon 1987:
352), indicating a higher degree of recycling. A com-
parison of the isotope abundance ratios between
Lorestan material and Mesopotamian artefacts indi-
cates that the Lorestan objects had less varieties of
raw material at their disposition (Begemann et al.
2008: 36). Both observations are strong arguments
against a bronze production in the Lorestan high-
lands that would have been dependant on raw ma-
terial procurement controlled by lowland authorities
(Begemann et al. 2008) (vs. Haerinck and Overlaet
2004; Fleming et al. 2005). Instead, local dynamics
of bronze production must be considered, and the
discovery of possible raw material sources for the
essential tin, and possibly copper, opens new venues
of research there. First steps have been undertaken
- in terms of element composition, the Deh Hossein
deposit could have been a source supplying copper
and tin to the production of Lorestan bronzes
(Nezafati 2006; Begemann et al. 2008); isotopically
speaking, Deh Hossein is equally a good (but not the
sole) candidate for Lorestan bronzes.

IN CONCLUSION

The ongoing discussion on the origins of tin for the
bronze producing metalworkers of Mesopotamia

and Western Iran has received considerable impact
through the availability of new data of original
research — the discovery of new raw material deposits
in Western Iran, and the analyses of excavated and
well-dated materials from Lorestan. Considering the
development of early copper processing in Western
Asia in general, a period of experimentation in var-
ious materials available from locally confined sources
of tin-copper, lead and possibly other ma-terials can
be stated to have occurred during the early 3td mil-
lennium BC. This early start, however, does not lead
to the formation of a stable industry. In the later Early
Dynastic city states of Mesopotamia, elites seem to
have taken over control of the traffic in such items
through the newly developing maritime trade on the
Persian Gulf, thereby possibly discouraging local
industries from further developments. Susa begins
only during the later part of the 3'4 millennium to
participate in the tin trade network, and in the 2nd
millennium BC becomes one of its controlling nods,
as was Anshan further east.

With the Late Bronze Age, when an original tradition
of bronze working develops in Lorestan with the so-
called Lorestan bronzes, there seems to be a new
reliance of the usage of local sources. It remains to be
securely established whether the Deh Hossein deposit
functioned as a raw material supplier to the these
bronze workshops; in terms of element composition
and isotope ratios that have so far been carried out only
to a limited extent, it is in any case a good candidate.

NOTES

1 Hauptmann and Pernicka 2004; Fleming et al. 2005; Fleming
et al. 2006; Begemann et al. 2008; Begemann and Schmitt-
Strecker 2009.

2 Canonized archaeological and textual evidence for the use of
specific metals in ancient Southwestern Asia is presented in
a clearly arranged way in Muhly 1973; Pernicka 1990; Joan-
nes 1991; Muhly 1993; Joannes 1993-1997; Moorey 1994 and
will not be repeated here.

3 See Weeks (2003: 165-195) for an up-to-date summary of the
current state of archaeological research in Southwestern Asia.

4 According to the results of the research project “FMM — Early
Metal in Mesopotamia”, by ED IIIa about 40 of the copper
base objects in the Ur cemetery are produced from bronze
(Miiller-Karpe 1991: tab. 1, for summaries on this research,
consult Stech 1999: tab. 3.1, a list of analyses of the FMM proj-
ect is provided by J. Lutz in Hauptmann and Pernicka 2004).

5 The discover of rich graveyards on the Halil Rud (,,Jiroft“) in

Southeastern Iran has recently provided new fuel on the dis-
cussion for a location of this mystical land of Aratta, (see most
recently Michalowski 1986, Potts 2004, see most recently
Steinkeller 2007: 2-3 Footnote 4 with further references).

0 For a location of Zabshali, see Potts (1999: 141-143).

For an overview on the sources referring to Eastern tin, see
Parzinger et al. (2003: 1-4); Potts 1994: 156 tab. 4.2.

8 See Moorey (1982: 87), who claims that the significance

assigned to the appearance of tin is indeed exaggerated.

9 Among the canonized objects are specimen from Gawra VIII

in Northern Iraq (Speiser 1935: 102; the object is not available
for re-analysis, Stech and Pigott 1986: 43), Susa I and II
(Cleuziou et al. 1982: 47-48 tab. C) and Sialk III5 (Halm
1939: 206-207). For a critical assessment of the evidence, see
(Miiller-Karpe 1989: 183-184; Weeks 2003: 174-178).

0 Amongst these, a group of figural bronzes from Ciidey-
de/Amuq (Braidwood and Braidwood 1960: 300-315 figs.
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240-245; analyses 516-519) remains difficult to date, and a tin
stamp seal from Mersin is equally not certified (following
Miiller-Karpe 1994: 13).

HThe open cast workings at Deh Hossein are currently dated
to at least the 1st millennium BC, but an earlier beginning of
its exploitation cannot be excluded.

12 One further group of metal items from early 31d millen-
nium BC contexts in the Hamrin that was qualified as
“bronze” in the excavation report (Fujii 1981) and intro-
duced as such into the literature (Van Lerberghe 1988), but
was without element analysis, would then become much less
exotic than before.

13 A 4th millennium BC date is claimed but not verified for a
bronze from Mundigak III (Casal 1961: 37-48) in the Hilmand
basin of western Afghanistan; the same applies to some un-
stratified objects from the Ghar-e Mar (Caley 1971). On the
Pakistan side of Baluchistan, the oldest tin bronze artefacts
date to the first half of the 3/ millennium BC (Ullah 1931;
Asthana 1993; Besenval 1997; Possehl 1999).

14 For example, Tappe Sialk and Arisman are abandoned,
and a surface survey in the Arisman hinterland revealed no
alternative sites of the 3'd millennium BC (Chegini and
Helwing in prep.). The sequence at Tal-e Malyan seems to

Barbara HELWING

be interrupted between the Banesh and the Kaftari phase
as well; however, it seems as if this occupational gap is much
less severe than previously thought, comp. Miller and Sum-
ner (2003).

Large scale silting-up of plains may be partly responsible for
the patterns of site discovery in these regions, comp. Schmidt
and Fazeli (2007), Helwing et al. (in prep.).

6 Herrmann 1964; Beale 1973; Crawford 1974; Majidzadeh
1982; Stech and Pigott 1986.

17 Beale 1973; Alden 1982; see Lamberg-Karlovsky 2009 for
a discussion of models regarding early trade.

18 Thornton et al. (2005) consider an Andronovo influence,
Lamberg-Karlovsky (2003: 16) from the Namazga complex.
Since the Zarafshan Valley sources seem to have been
exploited only since the later 20d millennium BC, and
since they seem not to have supplied tin even to bronze pro-
ducing cultures in the immediate neighbourhood, this
model has been refuted by K. Kaniuth (2006: 170; 2007: 33).

19 Study of the so-called Lorestan bronzes is gravely ham-
pered by the almost complete lack of reliable find contexts
and through the existence of a considerable number of
fakes and pastiche specimen. For a discussion of the prob-
lems related to the study of Lorestan bronzes, see Mus-
carella (2000).
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Fig. 1: Map showing tin deposits in the Deh Hossein area and sites discussed in the text.

Fig. 2: Mesopotamian metal artefacts (first half of 3d millennium BC) with > 1% tin (no. 2: razor, Kish,
typologically dated to ED I/Il; no. 3: point, Tell Razuk level IV, round building, ED I; no. 4: twisted rod,
possibly braid of a statue, Tell Agrab, Shara temple, earlier building, ED Il) and metal vessels with tin
>10% (nos. 1, 6, Abu Salabikh, area A level V grave 2, ED II; no. 5, Abu Salabikh,

area A level V, ED Il); all drawings from Mdller-Karpe 2004, no. 8, 10, 18, 45, 572, 723.
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OZET

Iran’in orta kesiminin batisinda bulunan eski bakir ve kalay isletmesi Deh Hosein'in kesfinin ardindan yapt-
lan yeni arastirmalar, bati Asya uygarliklarinin yararlandiklan kalay kaynaklarinin neresi oldugu sorusu-
na onemli yeni bir acilim kazandwmustir.. Deh Hosein bakir-kalay madeninden elde edilen cevher ornek-
lerinin analizi yapinus ve bu sonuglar, Luristan ile Mezopotamya’daki tung buluntular ile karsilastirla-
rak aralarindaki iliski sorgulannustir.

4C analizleri ve arkeolojik kanitlarla birlikte burada bulunan ¢ok sayida eski ocagin ve madencilik ile ilgi-
li kalntilarimin en gec MO 2. binyil bast ile MO 1. binyil arasina ait oldugu ortaya ciknustir. Aynca yapi-
lan cevher analizleri sonucunda Sn, Cu, As, Pb, Zn, ve Au’nun da yogun oldugu goriilmiistiir. Daha da
onemlisi cevher drneklerindeki kursun izotop oranlar dar bir yelpaze icindedir ve MO 2. binyia ait Luris-
tan, MO 3. binyila ait Basra Korfezi’nin giineyi, Ege ve yine Luristan ile Mezopotamya’nin bu tarihe ait
ornekleri ile uyum saglamaktadir. Aynica iz analizi ve tarihlendirme sonuclarinin yani sira Mezopotamya’'nin
dogusunu kaynak olarak isaret eden yazili metinler de, Deh Hosein’in Iran, Mezopotamya ve hatta belki
bati icin onemli bir kalay kaynagi oldugunu diisiindiirmektedir.
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INTRODUCTION

In spite of rather extensive archaeological and geo-
logical investigations in Western Asia during the
past decades, the source of tin for the huge bronze
production in the ancient Near- and Middle-East has
long remained enigmatic. Recently, by discovery of
an ancient tin-copper mine at Deh Hosein in West
Central Iran (Momenzadeh et al. 2002) on the east-
ern rim of the Zagros Mountains; it seems that a pi-
votal clue for solving this old riddle has emerged. In
this paper the ancient mine at Deh Hosein will be
introduced and described. Lead isotope as well as
compositional analyses of ores from Deh Hosein are
compared with results of Early Bronze and Iron
Age bronze artifacts from Luristan and Western
Asia. As will be seen, much geological, analytical,
chronological, and geographical evidence together
with archaeological and textual records attest that the
Deh Hosein mine has been a major ore supplier for
bronze in prehistoric times.

The Deh Hosein ancient Sn-Cu-(Au) mine (Fig.
1), in the northeastern rim of the Luristan area and
eastern part of central Zagros Mountains is locat-
ed in the northern part of the Sanandaj-Sirjan
tectonic unit which consists mainly of Mesozoic
schist, Middle Jurassic-Early Tertiary intrusive
rocks and their contact metamorphic aureoles
and pegmatite. The Sanandaj-Sirjan zone (Stock-
lin 1968) is a metamorphic NW-SE aligned belt.
This belt ranges parallel to the Zagros Mountains
and extends from Sanandaj in the northwest to Sir-
jan in the southeast of Iran. Magmatism in the
northern part of the Sanandaj-Sirjan zone includ-
ing the study area is manifested by exposure of
large intrusive bodies with a northwest-southeast
general trend, named as west Iranian granitoids in
the Sanandaj-Sirjan zone (Valizadeh 1992), which
favors the occurrence of Deh Hosein-like deposits.
Regional metamorphism in the area has reached
a peak of green schist facies, but further meta-
morphism has occurred locally, associated with
granitoid emplacement.

ANCIENT WORKS AND RELICS AT DEH HOSEIN
ANCIENT MINE

The recently discovered (2000) ancient mine of
Deh Hosein has been named after the adjacent
village of Deh Hosein which is located 7 km south-
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east of the town of Astaneh. The ancient workings
at Deh Hosein occur as numerous (more than 75)
big ellipsoidal open depressions, along the miner-
alized horizons, in an area of 4.5 x 6 km? (Figures
1 and 2a). The old workings are up to 70 by 50 by
15 meters in size which are aligned over a length of
up to 500 m (Fig. 2a, and 2b). All the visible ore
bearing zones on the surface are worked out by
ancient miners. Small remains of the ore are visible
as weak mineralized selvages of the diggings or as
scattered pieces in the dumps. It is possible that
underground workings extend underneath each
depression and the adits are blocked by debris.
Huge waste dumps are piled up at the periphery of
some depressions.

Several hammer stones of two different materials,
namely silicified phyllite and granite (which are com-
mon rocks in the area) and pottery shards have been
found in the open cast mines (Fig. 2). Besides the dig-
gings two rather small areas with building structures
were found, possibly houses for living or workshops.
Pieces of ore within the structures relate them to the
mining site. Several grinding stones, hammer stones
and pottery shards are visible on the surface of these
sites. The larger site is a rectangular (50 x 30 m?)
structure on a hill, on the northeastern side of the
mining area which overlooks all mining sites. A rather
big rectangular grinding stone (70 x 35 cm?) and
several pieces of smaller ones of granitoidic materi-
al (Fig. 2f), a carved stone with an unknown sign,
plenty of pottery shards (Fig.2g) and pieces of cop-
per ore were found on the surface of the site. The
grinding stones are of two types, concave and convex
with smooth surfaces. The pottery shards are variable
in color and thickness and are sporadically depicted
with a black material which according to preliminary
inspection by archaeologists, date to the early first
millennium BCE (Fig. 2g).

During a mining exploration campaign accomplished
by Zaryaban Exploration Company, pieces of charcoal
were found in one of the diggings in a depth about 2
m. Radiocarbon measurement of this charcoal yield-
ed a date of 338055 BP, which on calibration results
in an interval of 1775-1522 BCE at the 2-sigma con-
fidence level (95% probability). It has to be noted that
this date relates to an intermediate layer of the mine;
the earliest mining activity can be even older.
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No evidence for ancient smelting was found in the
vicinity of the mine. The ore exploited may have been
transported to the settlements and smelted outside
the area. Also, no sign of medieval or modern min-
ing has been observed in the area of ancient mining.

GEOLOGY, MINERALOGY AND
GEOCHEMISTRY OF DEH HOSEIN

The mineralization of Deh Hosein is located in
Jurassic meta-sedimentary rocks, which have exper-
ienced a green schist metamorphic facies and were
intruded by the Astaneh complex in the north. The
area has a moderate topography and is covered with
many farm fields that in some cases have covered the
ancient diggings (Fig. 1 and 2a).

The mineralization continues in the southern part of
the Astaneh intrusion at its contact with the meta-
morphic country rocks. The meta-sedimentary rocks
consist of alternating meta-sandstone, phyllite, schist,
spotted slate and hornfels at the contact with the
Astaneh intrusion. Although the mineralization is not
restricted to any specific rock unit, it shows an obvi-
ous connection with intercalations of meta-sand-
stone present in phyllite, schist and spotted slate. The
mineralization has occurred in the form of quartz,
sulfide (arsenopyrite) and quartz-sulfide veins and
veinlets. These fracture-controlled veins show main-
ly NW-SE, NE-SW and sporadically E-W trends
which are up to 1.5 m wide and several 10 m long.
Furthermore, the mineralization appears in the form
of disseminations and impregnations, especially in
the vein selvages. Quartz veins hosting the sulfide
mineralization is the dominant ore-related feature of
mineralization. The mineralization continues into the
contact granodiorite and tourmaline-granite but it is
less intense there.

On the surface the mineralization is highly altered
by weathering and many sulfide minerals are thor-
oughly oxidized (Fig. 3a). Arsenopyrite and chal-
copyrite are the dominant sulfide minerals, with
lesser amounts of pyrite, pyrrhotite and cassiterite.
Ore microscopy has revealed some 35 different ore
minerals in the Deh Hosein occurrence, including
arsenopyrite, chalcopyrite, native copper, cuprite
and other supergene copper minerals, cassiterite,
native bismuth and bismuth minerals, ferberite,
galena, limonite, pyrite, pyrolusite, pyrrhotite,
sphalerite, stannite and sulfosalts (Figure 3,
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Nezafati et al. 2005; Nezafati 2006). Cassiterite is
a rather abundant ore mineral and has been
observed in both meta-sedimentary and granitic
host rocks. It has been observed in quartz-sulfide
(gossan) veins at Ghara Ghouii, Ahmad Jigi II, and
at the east and center of the occurrence (includ-
ing samples 7A, 42, 43, and 47, table 1 and Fig. 1).

Cassiterite occurs in the form of grains up to 250um
in size and is in association with oxidized copper min-
erals and gossan (Fig. 3c and 3d). In addition, heavy
mineral prospection in the streams of the ancient
mining area by Zaryaban Exploration revealed
nuggets of cassiterite.

18 ore samples from Deh Hosein were analyzed by
Neutron Activation Analysis (NAA) at Actlabs,
Canada (for gold and trace elements by programs
Au+48 and Au+34) in order to examine the con-
tent of trace elements in the ore (Table 1). Accord-
ing to results, the tin in the veins ranges from 0.01
t0 6.72%. The Cu, As, Pb, Zn, Au and, W amounts
of veins are as much as 10%, 23.9%, 3.7%, 0.75%,
13.3 ppm and 2420 ppm. Ag, Sb and Ni show also
rather considerable amounts in the ore. The high-
est gold concentrations are found in samples con-
taining visible arsenopyrite, chalcopyrite, pyrite,
sulfosalts and highly oxidized iron (gossan).

The high content of arsenic and copper along with
tin in the ore of Deh Hosein is noteworthy, espe-
cially when we consider this fact that the co-occur-
rence of arsenic and tin is characteristic of Early
Bronze Age metallurgy in Mesopotamia (Fleming
et al. 2005).

The comprehensive analytical research on Luristan
bronzes of different periods performed by Fleming
et al. (2005) show high arsenic contents in the early
artifacts which clearly becomes lower with time and
technological improvements in the Iron Age. As a
result of this fact arsenic is no longer an important
alloying ingredient in the Iron Age. According to this
study (Fleming et al. 2005), it has also been realized
that there was usually no technical control on the per-
centage of tin in the final products (either weapons
or ornaments) and the admixture has occurred ran-
domly. This variation in Sn contents in finished arti-
facts may imply that they have simply used a naturally
mixed source of copper and tin which could be the
Deh Hosein.
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Comparison of the analytical results of the ore from
Deh Hosein with the results of Luristan bronzes
accomplished by Rickenbach 1992, Fleming et al.
2005, and Nezafati 2006 implies that the Deh Hosein
ore, with up to 6.72% Sn and up to 10% Cu, could
well be the source of many of these artifacts. In
addition to copper and tin, other elements like
arsenic, iron, lead, and zinc show high contents in
many samples of both sides. Gold, silver, nickel and
antimony which indicate traces in the artifacts also
show anomalies in the ore.

LEAD ISOTOPE ANALYSIS (LIA)

The study of lead isotope ratios has nowadays con-
solidated its status in archaeological sciences and
greatly contributed to the provenance studies (Per-
nicka et al. 1984). Geological studies of this technique
had demonstrated that a large range of potential lead
isotope “fingerprints” could be expected from differ-
ent types of mineralization formed at different peri-
ods in the Earth’s history (Gulson 1986; Weeks 2004).
The existence of isotopically discrete ore fields from
particular regions lead to the speculation that iso-
tope ratios of archaeological objects could be related
to these discrete fields, thus providing a provenance
for the analyzed object (Weeks 2004). Since the iso-
tope composition of lead is more or less constant
within an ore body and is not changed at all by chem-
ical reactions during smelting or corrosion
(Hezarkhani and Pernicka 2000), it is possible to uti-
lize the lead isotope ratios as fingerprints of individ-
ual ore deposits whose ores have been used for pro-
duction of certain finished artifacts. This is true as long
as the ore of two or more deposits of different lead iso-
tope ratios were mixed for the production of arti-
facts. In case of admixture of ores from different
sources, the lead isotope ratios would be homogenized
and the results differ from each individual deposit.
Therefore, the application of lead isotope ratios pro-
vides, strictly speaking, conclusive evidence only in the
negative sense, i.e. a specific ore deposit can be con-
clusively excluded as a possible source of raw metal
when its isotope fingerprints do not match the artifact
under study (Hezarkhani and Pernicka 2000).

For lead deposits and ancient lead artifacts the appli-
cation of LIA is straightforward, but similar reasoning
applies to copper deposits, because most copper ores
contain at least small concentrations of lead that pass
through the smelting process and end up with the cop-
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per metal. If the ancient copper or copper-based alloy
does not contain more than a few percent of lead, the
necessary precondition that lead in copper is an acci-
dental contamination deriving from the copper ore
and is thus an indicator for the provenance of the cop-
per can be regarded as fulfilled. This even holds true
for copper-tin alloys, because tin metal is usually very
pure, even in antiquity, and its concentration in bronze
rarely exceeds 15% (Hezarkhani and Pernicka 2000).

18 ore samples from Deh Hosein were examined with
a multi-collector inductivity coupled plasma mass
spectrometer, VG Axiom MC, for lead isotope ratios
(Table 2). All 20 (95% confidence level) errors are less
than 0.05% for the 207Pb/206Pb and 208pb/206py,
ratios. All experiments were performed at the Institute
of Archaecometry at the TU Bergakademie Freiberg.
The samples were prepared and measured following
the procedure of Niederschlag ez al. (2003).

The lead isotope data of bronze artifacts of different
periods and locations published by Weeks (Southern
Persian Gulf including Al Sufouh, Tell Abraq, Unar
1 and Unar 2, 1999, 2004), Begemann et al. (Thermi
in the Aegean, 1992) as well as data from Nezafati
(2nd and 1st millennium Luristan, 2006), and Bege-
mann ef. al. (3rd millennium Luristan, Troia,
Mesopotamia and, Jordan, 2008) have been used in
order to compare the results and have more accurate
conclusion.

By comparison of the lead isotope ratios of the ores
from the ancient mine at Deh Hosein with bronze arti-
facts from Luristan, the southern Persian Gulf,
Mesopotamia, and the Aegean (Fig. 4) the following
conclusions can be drawn:

The Deh Hosein deposit shows a rather small varia-
tion of lead isotope ratios disregarding if the ratio is
from copper minerals, galena, arsenopyrite, copper
and tin minerals or bulk samples which contain dif-
ferent range of minerals.

The metal used in a number of the bronze artifacts is
isotopically compatible with the Deh Hosein deposit.
These include most of the 34 millennium BCE Lu-
ristan artifacts, half of the 15t and 22d millennium
BCE Luristan objects, some southern Persian Gulf
artifacts, two samples from Thermi, one artifact from
Kish (Mesopotamia), and Zeiraqun (Jordan). This
indicates that the Deh Hosein ancient mine could
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have been a major supplier of the tin which was used
in the contexts of a wide area from western Turkey to
southern Persian Gulf in a rather wide period of time
from the third to the first millennium BCE.

Although a sample from Kish, two samples from Tell
Abraq, two samples from Unar 2, the sample from
Zeiraqun, and a sample from Thermi do not match
exactly the samples from Deh Hosein, they plot in the
same area as the Deh Hosein samples.

Interestingly, the lead isotope ratio of a tin-arsenic ban-
gle from the site Tell Abraq reported by Weeks (1999,
2004) matches very well with the isotope ratio of the
ore at Deh Hosein.

There are rather numerous outliers to the main dis-
tribution (not all shown in figure 4). These outliers
which are from the sites of Tell Abraq, Unarl, Unar
2, Al Sufouh, Thermi and some 15t and 274 millenni-
um BCE Luristan artifacts indicate that either ano-
ther source of tin has been used for them or their metal
derives from a mixture of Deh Hosein ore with some
copper ore with a different lead isotope ratio.

Although a positive assignment is not possible out of
principle, the very small variation of lead isotope ratios in
the Deh Hosein deposit and the almost identical lead iso-
tope ratios in ores from there and in bronze samples
from Luristan, Southern Persian Gulf, Western Turkey
and Mesopotamia strongly suggest that the ore from
Deh Hosein have already been known and exploited as
early as the third millennium BCE. It is also reasonable
because the Deh Hosein ancient mine is the only so far
known copper-tin deposit which is located in the vicinity
of ancient cultures and its lead isotope ratios matches the
ones from ancient artifacts. In the other hand, if tin
sources are very scarce, one or a very limited number of
sources could have supplied a very large area, and such iso-
topic matches could be a reflection of shared provenance
(Weeks 2004).

Except for the Deh Hosein ancient mine, some tin
deposits have lately been discovered in different
regions of western and central Asia. These include
Kestel/Géltepe in Turkey (Yener and Ozbal 1987,
Yener et al. 1989; Yener and Goodway 1992; Willies
1990, 1992; Yener and Vandiver 1993), Jabal Silsilah
and Kutam in the western Arabian Peninsula (Stacey
et al. 1980; Du Bray 1985; Du Bray et al. 1988; Kamil-
li and Criss 1996; Overstreet et al. 1988), Abu Dabbab,
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Nuweibi, Igla, El Mueilha, and Homr Akarem in East-
ern Desert of Egypt (Wertime 1978; Muhly 1978;
1993), Mesgaran in Afghanistan (Shareq et al. 1977,
Berthoud 1979; Stech and Pigott 1986), and Kharnab
and Mushiston in Central Asia (Masson and Sariani-
di 1972; Wertime 1973; 1978; Crawford 1974; Ruzanov
1979; Alimov et al. 1998; Boroftka et al. 2002) which
could be considered as suppliers of the ancient tin
needs. But based upon the recent lead isotope studies
accomplished by Weeks (1999, 2004), along with
archaeological evidence (Garenne-Marot 1984; Muhly
1973; Glanzman 1987; Fleming and Pigott 1987; Wer-
time 1978; Weeks 1999; 2004), many of these deposits
including deposits of Egypt and the Arabian Peninsula
as well Anatolia (Kestel) have been withdrawn as pos-
sible sources of tin for the early Bronze Age.

SUMMARY AND CONCLUSIONS

The recent discovery of the Deh Hosein tin-copper occur-
rence together with ancient mining along with new ana-
lytical results (including lead isotope analysis) of bronze
artifacts from Iran, United Arab Emirates, and some
other ancient sites, provide a pivotal clue to find an answer
for the old archaeological question in terms of tin and tin-
copper ore. The following evidence attest that the Deh
Hosein ancient mine has been a major supplier of tin for
ancient civilizations of ancient Iran and Mesopotamia and
even perhaps further localities to its west:

THE MINERALOGICAL AND ANALYTICAL EVIDENCE

The simultaneous occurrence of tin and copper minerals
within one mineralization, the strong correspondence of
lead isotope ratios as well as good correlation between
trace elements of the Deh Hosein ancient mine and the
ancient artifacts including high tin, copper and arsenic con-
tents attest to the role of this mine in supplying copper-
tin ore of the ancient workshops.

THE CHRONOLOGICAL EVIDENCE

According to 14C dating and archaeological evidence, the
Deh Hosein ancient mine has been in operation at least
from early second millennium till first millennium BCE.

THE ANCIENT TEXTUAL RECORDS
(REPEATED TEXTUAL REFERENCE)

In the ancient cuneiform texts, it has been several
times mentioned that copper, bronze and tin come
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from the east. Among these texts, the text from Kanesh
which refers to tin coming overland through the
Zagros Mountains to Mesopotamia from northwest-
ern Iran (Muhly 1973), and the text referring to mines
behind Jabal Hamrin (Ebih) (Innana and Ebih, Muhly
1973) may have mentioned Deh Hosein Mine.

THE GEOGRAPHICAL EVIDENCE

The recently discovered Deh Hosein ancient mine is the
only known tin (-copper) bearing source in close dis-
tance to the eastward Mesopotamia and Luristan area.

THE STATISTICAL EVIDENCE

The abundance of bronze artifacts from the mid Bronze
Age to the end of Iron Age in the whole Mesopotamia
and western Iran attests to a rich source of ore in the vicin-
ity of these areas, especially when it would be taken into
consideration that this abundance has emerged mainly in
these areas and not to adjacent areas.

THE DENOMINATION EVIDENCE

The Greek word for tin, kaoottepoC ((Kassiteros), can
be interpreted as metal “coming from the country of
the Kassites” (Ghirshman 1954), and the Kassites
lived in central and west central Iran. Also the char-
acteristic Luristan Bronze artifacts appear under the
reign of the Kassites in west central Iran and
Mesopotamia. Finding two canonical artifacts of Lur-
istan Bronze on Samos and Crete islands (Muscarel-
la 1988) may confirm the influence of Kassites (or Lur-
istani people) and the export of their wares to ancient
Greek territories in the late 8th or 7th century BCE.
Although the huge amount of bronze finds in the
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ancient sites of Western Asia implies that the ancient
mine at Deh Hosein may not have been the only
source of copper-tin ore in antiquity, the geological evi-
dence indicates that the whole northern part of Sanan-
daj-Sirjan belt is favourable for the occurrence of
such types of ore deposits. It is thus a major target for
the prospection of ancient workings. As an example,
the Nezam Abad prospect (about 12km southwest of
Deh Hosein) with up to 0.87% tin and 10% copper has
already revealed some ancient workings and shows
similar lead isotope ratios to Deh Hosein. Although
the number of ancient diggings is smaller and the
content of tin lower than at Deh Hosein, it could ne-
vertheless an indication that there may be even more
tin-bearing mines in the region.

Since Deh Hosein has only recently been discovered
(2000), it may well lead to more extensive surveys in
the in the northern part of the Sanandaj-Sirjan zone
once one knows what to look for.
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Table 1: Chemical analyses of ore samples from the Deh Hosein ancient mine, measured by NAA.
Detection limits: Au (2 ppb), As (0.5 ppm), Ag (0.3 ppm), Bi (2 ppm), Sb (0.1 ppm), W (1 ppm), Sn (0.01%)
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Ghara Ghouii
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Table 2 Lead isotope ratios and sample description of the ore samples from Deh Hosein.
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Fig. 1 a) Location of the study area in Iran, b) Satellite map of the Deh Hosein occurrence (Google Earth), c) Geology of
the Deh Hosein occurrence (modified after Ojaghi et al. 2002).
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Fig. 2 a) An overview of the Deh Hosein ancient mine with part of its ancient diggings, b) The Ghara Ghouii alignment of
ancient diggings at Deh Hosein, ¢) The Ahmad Jigi ancient digging with a large mining dump, d) Hammer stone of silicified
phyllite found in the Ghara Ghouii digging, €) Hammer stone of granite found in the Ghara Ghouii digging, f) Granitic
grinding stones found in the greater ancient settlement, g) Pottery sherds and granitic grinding stone (top: a piece of
depicted pottery sherd).
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Fig. 3 a) Part of a gossan vein at the Jafar Khan locality (Bottom: Typical oxidized copper ore of the mine), b) Part of an
arsenopyrite vein at Ahmad Jigi Il (Bottom: Inclusions of bismuth minerals in arsenopyrite), c) Cassiterite in Fe-oxides, d)
Back scattered electron micrograph of cassiterite in Fe-oxide, e) Native copper converting into cuprite and tenorite, f) An
assemblage of chalcopyrite, pyrite and bismuth oxides.
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PRAHISTORISCHER ZINNBERGBAU IN MITTELASIEN
ORTA ASYA’DA TARIHONCESI KALAY MADENCILIG

Gerd WEISGERBER

Schlagwérter: Zinn Bergbau und Metallurgie, Bronzezeit, Andronovo Kultur, Mittelasien
Anahtar Sozciikler: Kalay madenciligi, Tun¢ Cag, Andronovo Kiiltiirii, Orta Asya
Key Words: Tin mining, Bronze Age, Andronovo culture, Central Asia

OZET

Yapilan son dénem arastumalarindan Orta Asya iilkelerinde MO 3. ve 2. bin yildan beri kalay ve bakiwr
madenciliginin varligi anlasimaktadir. Madencilik ve hammadde ticaretinin, organizasyonu hakkinda yeter-
li bilgiye sahip olmamamiza ragmen, gocebe yasam tarzi ile dogrudan iliskili oldugu diistiniilebilir. Ancak
kapsamli yeni arastirmalar konuya aciklik getirecektir.

VW ve Gerda-Henkel vakiflarinin destegi ile gerceklestirilen projeler, son 120 yilda Orta Asya lilkelerinde ilk
kez Tung¢ Cagr'na ait kalay ve bakwr madenciliginin arastinlmasint saglanustir. Boylece kalay konusu hem yatak-
lar hem de madencilik arkeolojisi acisindan son derece saglam bir temel iizerinde tartisilmaya baslannustir.
Swnirlart yeni acilan ve bu nedenle gecmiste yapilan arkeoloji calismalarmmn iyi bilinmedigi Ozbekistan,
Tacikistan ve Kazakistan 'da, ozellikle buluntularin tarihlemesi ile ilgili temel arastirmalar gerekmekteydi. Kar-
nab, Muschiston ve Askaraly'da yapilan arastirmalarda madenci yerlesmelerine rastlanmasi bu acidan onem-
lidir. Boylelikle, ilk defa madencilerin yasamlan ve organizasyonu hakkinda bircok énemli bilgiye ulasilmis-
tir. Bu ti¢ tilkede de Andronovo kiiltiiriine ait toplumlarin madencilikle ugrastiklar anlasimustir. Oysaki goce-
be coban olarak bilinen Andronovo kiiltiirii toplumlarimin metal buluntulannin zenginligine anlam verile-
memekteydi. Bu sonuclar Andronovo kiiltiiriinii ve dolayistyla ekonomisini ve ozellikle isletmeden izabeye kadar
tiim safhalaryla madenciligini anlamamiza katkida bulunmaktadr.

EINFUHRUNG

Seit einigen Jahrzehnten ist es Mode geworden,
das Ende der Rohstoffe nach - in der Zwischen-
zeit langst vergangenen - 20 oder 40 Jahren zu
prophezeien (Meadows 1972; Gruhl 1992). Die-
ses Jammern offenbart nur das Fehlen jeglichen
historischen Bewusstseins, denn der Mangel oder
das Ende von Rohstoffen ist keineswegs eine
neuzeitliche Erscheinung. Das hat sich viele Male

im Laufe der Geschichte wiederholt, und immer
hat die Menschheit das Problem geldst und man
Neues erfunden, um die auftauchenden Engpés-
se zu bewiltigen. Die Geschichte des Kupfers ist
dafiir ein klassisches Beispiel, das hier aber nur
in seinen ersten beiden Schritten angedeutet wer-
den kann (Hauptmann and Weisgerber 1985).

Sieht man von der Nutzung roter Eisenerze als Farb-
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triger vor weit mehr als 100.000 Jahren ab (Lumley
1966), reicht der Gebrauch von Metall und Metal-
lerzen an sich bis ins 9. Jtd. v. Chr. zuriick. Damals
begann man in Anatolien neben Malachitperlen
auch Stiickchen gediegenen Kupfers zu kleinen Per-
len und Nadeln zu formen, aber auch zu schweren
Keulenkopfen (Yalcin 1998; Yalcin and Pernicka
1999), also natiirlich vorhandenes Metall zu ver-
und zu bearbeiten. Die Vorrite dieses natiirlichen
Kupfers reichten aber nur fiir vier Jahrtausende.
Doch um 5000 v. Chr. wurde es notwenig, das Metall
selbst zu erzeugen, d.h. aus Erzen zu erschmelzen.
Vor allem eine steigende Nachfrage aus den sich ent-
wickelnden Kulturen im Zweistromland wird den
Verbrauch und damit die Entwicklung beschleunigt
haben. Der Drang nach Schmuck, Prestige- und
Votivobjekten war grofer als der nach besseren
Gebrauchsgegenstinden wie Waffen und Geréten.
In Anatolien wurden die éltesten Verhiittungsreste
fiir das 5. Jtd. v.Chr. festgestellt (Yalcin 2000). Legie-
rungen von Kupfer mit Antimon und/oder Arsen set-
zen sich hier bereits im 4. und 3. Jtd. durch. Deshalb
kann in der Geschichte der Metallurgie die Rolle des
erzreichen Anatoliens gar nicht iiberschitzt werden
(‘Yalcin 2000; 2002; 2003; 2005; Yener 2000; 2003).
Das gilt auch spéter noch, als die bekannte Produk-
tion und Nutzung des Eisens im spaten 2. Jtd. v. Chr.
in Anatolien beginnt, Buntmetalle und ihre Legie-
rungen nach und nach in den Hintergrund zu drin-
gen, besonders bei Waffen und Werkzeugen (Yal-
cin, 1998b). Der Wert, den man Edelmetallen aber
seit dem 5. Jtd. beimal, bleibt bestehen, ja er wird
im 1. Jtd. durch die Erfindung des gemiinzten Gel-
des, ebenfalls in Anatolien, mafgebend.

Vor 3000 v. Chr. sind bereits alle wichtigen Metalle
(Kupfer, Blei, Gold, Silber) bekannt, auf3er Zinn. Es
konnte also kaum mehr darum gehen, neue Metal-
le zu entdecken, sondern ,,nur” noch darum, die
erkannten schwachen Eigenschaften der bekann-
ten Metalle zu optimieren. So war gerade das Kup-
fer fiir manche Zwecke einfach nicht hart genug, und
es lieB sich auch nicht besonders gut gieBen. Wahr-
scheinlich aufmerksam geworden durch unter-
schiedliche Qualititen des Kupfers, je nach Herkunft
und unterschiedlichen natiirlichen Beimengungen,
begann man mit Zusitzen zu experimentieren —
und hatte einen epochalen Erfolg (Pernicka 1995;
1998; 2000). Es zeigte sich nidmlich, dass sich sowohl
Harte als auch Giefverhalten durch die Beimengung
von Zinn zu Kupfer entscheidend verbessern lieen.

Gerd WEISGERBER

Diese Kupfer-Zinnlegierung — optimal bei 90%
Kupfer und 10% Zinn — nennt man in Europa erst
seit etwa 500 Jahren “Bronze”. Produktion und
Metallurgie der Bronze riefen so viele technische
und gesellschaftliche Veridnderungen hervor, dass
die Altertumsforschung vor iiber 170 Jahren eine
Epoche danach bezeichnete, die ,Bronzezeit®
(Thomsen 1837).

Die Zinnfrage

Da chemische Zusammensetzungen préhistorischer
Metallfunde bereits seit der Mitte des 19. Jhs.
bekannt sind, stellt sich seither die Frage nach der
Herkunft der Metalle Kupfer und Zinn im Allge-
meinen und im metallerzlosen Mesopotamien im
Besonderen (Riederer 1987: 139-141). Fiir das Kup-
fer kommen als Lieferanten Anatolien, Kaukasien,
Iran und Oman in Frage. Zwar konnte durch die
analytischen und archédologischen Arbeiten des
DBM der Oman als das in sumerischen Keilschrift-
texten erwahnte Kupferland Magan identifiziert
werden (Prange 2001; Prange and Hauptmann
2001), aber bis heute fehlt ein naturwissenschaftli-
cher Bezug der anderen genannten Regionen zum
Fundgut des Zweistromlandes, obwohl zu dieser
Zeit auch in den genannten Gebieten Kupfer in
groBem Umfang aus seinen Erzen reduzierend
erschmolzen und wohl auch exportiert worden war.

Da metallisches Zinn gediegen kaum vorkommt,
setzt die Metallurgie des Zinns die Kenntnis der
Erzreduktion voraus. Der Prozess der Zinnerzre-
duktion ist, wie ethnographische Beispiele zeigen, in
kleinen Ofen leicht durchzufiihren (Bartelemy 1938).
Als zu reduzierendes Erz kommt hauptsichlich Kas-
siterit (SnO») in Frage, welches noch heute z.B. in
Hinterindien vorwiegend aus Sedimentlagerstitten
(Seifen) ausgewaschen wird. Fiir Zinn konnte bislang
noch kein Bezug zwischen Geologie und Metallur-
gie, zwischen irgendeiner Lagerstitte und altorien-
talischem Verbrauch nachgewiesen werden.

Die Auswertung schriftlicher Quellen zum Zinn
zeigt das gleiche Dilemma auf. Es wird z.B. zu
Beginn des 2. Jtd. Zinn aus Assyrien nach Syrien und
Anatolien geliefert, aber von wo es dorthin gelangt
war, bleibt weiter ratselhaft, die Herkunft bleibt
unklar (Charles 1975; Crawford 1974; Dercksen
1996; Dossin 1970; Franklin 1978; Muhly 1973; 1985;
Stech 1986; Wertime 1978). Dabei wird die Frage
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nach der Herkunft des Zinns des Alten Orients seit
tiber 130 Jahren gestellt (Baer 1876). Alle Gebirge
mit Zinnerzreserven (Abb. 1) von der Cordillera
Central in Spanien bis Afghanistan oder von Agyp-
ten (Sabet et al. 1976) bis Indien (Chakrabarti 1979;
Hegde 1978; Kochhar et al. 1999) waren in Betracht
gezogen worden. Sie mussten nach geologischen
Forschungen schlieBlich verworfen werden oder sie
erwiesen sich als unergiebig oder von zu geringer
Reserve oder waren, wie das dgyptische Beispiel, zu
jung (fiir Europa vgl. Roden 1985).

Ein kleines Vorkommen in der Tiirkei bei Kestel im
Taurus ist noch in der Diskussion: Auf dem Sied-
lungshiigel Goltepe im Taurus wurden Gusstiegel-
bruchstiicke mit zinnhaltiger Verschlackung ent-
deckt. Nachdem sich Kassiterit in benachbarten
Flusssedimenten nachweisen lie, glaubte man in
einer nicht weit entfernten kleinen Grube Zinnspu-
ren in den Erzen entdeckt zu haben (Yener et al.
1987; 1989; 1992; 1993; Willies 1995). Dem wurde
heftig widersprochen (Belli 1991; Muhly 1993; Muhly
et al. 1991; Pernicka et al. 1992). Erzanalysen schie-
nen diese Grube als Goldmine auszuweisen. Das
Bergwerk selbst datiert archdologisch und nach
Radiokarbondaten ins 3. Jtd. v. Chr. Neueste For-
schungen haben aber so viele Gusstiegel mit reinen
Zinnablagerungen in den Schlacken nachgewiesen,
dass an eine gewerbliche Zinnproduktion gedacht
werden muss (vgl. Ozbal in diesem Band). Gleich-
wohl kann die Produktion nicht ausreichend fiir die
Versorgung des Zweistromlandes im 3. Jtd. gewesen
sein; sie hatte wohl mehr lokale Bedeutung.

Eine vollig neue Dringlichkeit erhielt die Diskus-
sion zur Herkunft des Zinns durch die seit den
sechziger Jahren hauptséchlich an drei Stellen an
den Kiisten des Ostlichen Mittelmeeres gefunde-
nen Zinnbarren:

Zwei 1976 im Hafen von Haifa sichergestellte u.a.
quaderformige Barren (rd. 31 x20x 3,7 cm, rd. 12
kg Gewicht) werden durch Zeichen zyprisch-
minoischer Schrift in die Zeit von 1500 — 1100
datiert. Sie sind der Rest einer grof3eren Schiffs-
ladung aus Kupfer- und Zinnbarren, welche leider
durch den Finder als Schrott verkauft worden
waren (Galili and Shmueli 1983; 1986; Galili et al.
1986; Maddin et al. 1977, Muhly 1985; Raban and
Galili 1985; Stos-Gale et al. 1998). Ein spiter
dazugekommener Barren zeigt eine als Gottin
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Arethusa gedeutete Gravur und datiert in die glei-
che Zeit (Artzy 1983).

Leider waren die Funde in dem Schiffswrack bei Kap
Gelidonia nicht so eindeutig. Neben zahlreichen
ochsenhautformigen Kupferbarren war auch ein
weilliches Material gefunden worden, in dem man
korrodierte Zinnbarren sah. Wegen &dgyptischer
Funde konnte der Untergang dieses Handelsfrach-
ters ins 13. Jh. v.Chr. datiert werden (Bass 1986;
1967; Maddin 1989).

Aber erst der sensationelle Wrackfund von Ulubu-
run vor der siidwesttiirkischen Kiiste mit mehr als
300 Kupfer- (10 t) und ca. 40 Zinnbarren (1 t) zeig-
te auf, welche Mengen dieses Metalls in der Spit-
bronzezeit verfiigbar waren (Bass 1989; Giilcur 1995;
Hiebert 1994; Kilian 1993, Yalcin ef al. 2005).

Nachdem sich die in der dlteren Literatur fiir Per-
sien genannten Zinnvorkommen o6fter als nicht
zutreffend heraus stellten, wurde tberraschend
eine Lagerstitte in Westiran identifiziert (Momen-
zadeh et al. 2005; Nezafati et al. 2006; 2008). Bislang
wurden die Pingenbaue dieser Bergbauaktivititen
ins 2. Jtd. v. Chr. datiert und passen damit sehr gut
zur iippigen Metallproduktion dieser Zeit in Luris-
tan. Zukiinftige Forschungen konnen vielleicht zu
alteren Daten fithren.

Allerdings konnen alle diese Barren-Entdeckungen
und das iranische Zinnvorkommen aus deutlich jiin-
geren Perioden (!) nur als Hintergrundinformation
fiir die Herkunft des mesopotamischen Zinns im 3.
Jtd. dienen. Auch, wenn wir fir die frithe Periode
kaum ahnen konnen, woher das auf die Schiffe gela-
dene Zinn kam, so war es damals im Zweistromland
doch reichlich verfiigbar und wurde in gro8en Men-
gen und iiber weite Entfernungen verhandelt.

MITTELASIEN, GEOLOGIE UND MONTANHISTORIE

Seit langem gibt es Hinweise darauf, dass Mittelasien
(nicht “Zentralasien!) eine wichtige Rolle fiir die
Rohstoffversorgung (vor allem Metalle und Edel-
steine) der frithen Hochkulturen in Mesopotamien
gespielt haben konnte, aber wegen der allgemeinen
weltpolitischen Lage war es im 20. Jh. lange Zeit
nicht moglich, diese Vermutung durch Geldndeun-
tersuchungen in den entsprechenden Léindern zu
tiberpriifen.
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Berichte tiber Zinnvorkommen in Mittelasien (Abb.
2) reichen bis in die Mitte des 19. Jahrhunderts
zuriick (Baer 1876). Zwar begann die wissenschaft-
liche Erforschung Mittelasiens, nachdem das Kha-
nat Buchara in das russische Reich eingegliedert
worden war, aber systematisch geologisch wurde
das Gebiet erst unter der Sowjetunion untersucht.
AuBlerdem dauerte es noch geraume Zeit, bis
Anzahl und Umfang von Zinnvorkommen in Afgha-
nistan (Wolfart und Wittekind 1980; Cleuziou und
Berthoud 1982) und im siidlichen Pamir-Gebirge
(Rossovsky et al. 1987) bekannt wurden. Nunmehr
scheint sich abzuzeichnen, dass Zinn innerhalb von
zwei Girteln auftritt, die einerseits vom Hilmand-
becken in Westafghanistan tiber Kandahar bis nach
Pakistan und andererseits von Buchara tiber das
Serafschantal bis zum Issyk-Kul in Kirgisien und
dariiber hinaus (Materikov 1974) reichen und auch
das nordlicher gelegene Kasachstan umfassen.

Vor diesem geologischen Hintergrund gewinnen
altere Berichte tiber préhistorische bzw. bronze-
zeitliche Zinngewinnung in Usbekistan und Kasachs-
tan eine besondere Bedeutung. Sie sind im Deut-
schen Bergbau-Museum seit langem bekannt gewe-
sen und iibersetzt worden. Spéter wurden sie auch
in einem umfassenden Buch tiber Zinn im Altertum
(Penhallurick 1986) angesprochen.

INTERKULTURELLER FERNHANDEL

Der Gedanke, dass mittelasiatische Zinnlagerstétten
fiir die Kulturen des Alten Orients im 3. Jtd. durch-
aus in Frage kommen, ist keinesfalls so abwegig wie
es nach den grolen Entfernungen scheinen konnte.
Friihbronzezeitliche mittelasiatische Importe, z.B. an
der siidlichen Kiiste des Persischen Golfes, wie z.B.
Steatitschminkbehélter oder Kimme (Potts 2000)
zeugen bereits damals von einem unerwartet weiten
Netz von Handelsbeziehungen. Seit langem wird
z.B. das Lapislazuli-Vorkommen von Badakhschan
in Nordostafghanistan als Ursprung der Funde die-
ses Halbedelsteins in Iran, Mesopotamien, Anato-
lien, Agypten und des Indus-Tals angesehen (Casa-
nova 1992; Herrmann 1968; Kuhlke 1976; Pinnock
1988; Sarianidi 1971; Tosi 1974; Tosi und Lamberg-
Karlovsky 2003; Weisgerber 2004). Am bekanntes-
ten ist die hervorragend gearbeitete Prunkaxt im
Schatzfund A von Troja Ilg. Sie stellt eines der
grofiten Objekte aus dem blauen Mineral dar, wenn
auch die Farbe nicht besonders intensiv ist. Ahnli-
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che Uberlegungen beziiglich der Herkunft des Roh-
stoffes werden bei Gegenstinden aus Nephrit
und/oder Jadeit angestellt. Auch hier mogen als
Beispiel die drei Prunkéxte aus demselben Schatz-
fund angefithrt werden. Im Gegensatz dazu sind
die beriihmten tiefblauen Lapislazuli-Skarabden
agyptischer Pharaonen meist aus armseligen Lapis-
Kriimeln hergestellt, was Versorgungsprobleme auf
dem Weg nach Agypten belegt.

Steatitgefid3e des 3. Jahrtausends v. Chr. aus
Sarazm im Ostlichen Serafschan-Tal (Tadschikis-
tan) haben solch exakte Parallelen mit nahezu
identischer Materialzusammensetzung in den Ver-
einten Arabischen Emiraten, dass an deren mit-
telasiatischer Herkunft kaum gezweifelt werden
kann (Kohl 2004; Vogt 1985; Potts 2000). Elfen-
beinkdmme aus Baktrien gelangten ebenso auf die
Ostliche Arabische Halbinsel wie Lapislazuliper-
len von dort (Potts 1993; 2000). Umgekehrt
gelangten aber auch Importgegenstinde aus
Mesopotamien, dem Iran und dem Indus-Tal nach
Mittelasien (Sarianidi 1977; Masson 1992).

Ein Grund fiir diese weit reichenden Verbindungen
liegt sicher bei den wichtigen Fernhandelswegen, die
Mittelasien seit frithester Zeit durchziehen und
diese Kulturrdume miteinander verbinden. Deren
Trassen waren und sind durch die starke natur-
raumliche Gliederung der Landschaften zwischen
Kara Kum im Westen und Taklamakan im Osten
durch die naturrdumliche Gliederung festgelegt.
Dariiber hinaus ist zu vermuten, dass die Zinn- und
Goldlagerstitten im Tienschan und im Pamir zumin-
dest in der Bronzezeit eine wichtige Attraktion
gebildet haben. Es ist schon frither darauf hinge-
wiesen worden, dass in Mesopotamien und Anato-
lien neben seltenen Halbedelsteinen auch Gold und
Zinnbronze innerhalb eines relativ kurzen Zeitrau-
mes fast schlagartig und zeitgleich auftauchen
(Muhly 1973). Diese Kombination von Rohstoffen
(Zinn, Gold, Lapislazuli, Nephrit) existiert auf der
eurasischen Landmasse nur in Mittelasien und in der
Altai-Region.

PROJEKT: ZINN IN MITTELASIEN

Es war das Ziel eines von der VW-Stiftung gefor-
derten Projektes, das lagerstiattenkundliche Poten-
tial Usbekistans und Tadschikistans im Hinblick auf
die frithe Ausbeutung von Zinnvorkommen zu
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untersuchen. Neben den geologischen Gegeben-
heiten sollten sowohl die bergménnische Ausbeutung
der Lagerstitten als auch die siedlungsarchiologi-
schen Hinterlassenschaften der Bergbau-Reviere
uiberpriift werden. Das Projekt sollte also nicht nur
einen Beitrag zu der wichtigen Frage nach dem
Ursprung des Zinns in vorgeschichtlicher Zeit lie-
fern, sondern auch einen wichtigen Schritt in der
Erforschung der frithen Kulturen des Zerafschan-
tales darstellen, das zu den bedeutendsten West-
Ost-Verbindungsstralen Zentralasiens gehort.

So schnell wie mdglich wurden nach dem Untergang
der Sowjetunion in Erkundungsreisen des Deut-
schen Bergbau-Museums Bochum 1992 und 1994 die
Verhiltnisse vor Ort in Usbekistan tiberpriift und
Kontakte mit Wissenschaftlern und Institutionen
gekniipft, nachdem diese 1991 in Bochum vorstellig
geworden und uns eingeladen hatten. 1994 erfolgte
ein Hinweis auf eine Zinn-Lagerstatte im Hochge-
birge von Tadschikistan, die ebenfalls besucht wer-
den konnte (s.u.).

Fiir das Projekt schlossen sich das Eurasien-Institut
des DAI in Berlin, der Lehrstuhl fiir Archdometal-
lurgie der Bergakademie TU Freiberg und das Insti-
tut fiir Montanarchéologie des Deutschen Bergbau-
Museums Bochum zusammen, um mit dem Archio-
logischen Institut Samarkand der Akademie der
Wissenschaften der Republik Usbekistan (Tasch-
kent) und dem Historischen Institut der Akademie
der Wissenschaften der Republik Tadschikistan
(Duschanbe) gemeinsam an diesen Problemen zu
arbeiten. Bis heute sind einige Publikationen erschie-
nen (Alimov et al. 1998; 1999; Boroftka et al. 2000;
2003; Cierny et al. 2003; 2005; Parzinger 2000; 2002;
Parzinger und Boroffka 2001; 2003; Rusanov ef al.
1999; Weisgerber und Cierny 1999).

ZINNGRUBEN IN USBEKISTAN
KARNAB

In Usbekistan liegen die Zinn fiihrenden Berge siidlich
der alten Strafle Samarkand — Buchara in den Serabu-
lak-Zaijidin-Bergen (39°49°49.50” N 65°31°53.51” E).
Von den drei Revieren bei den Dorfern Karnab,
Cangali (80 km o6stlich von Karnab) und Lapas
(15 km entfernt) war Karnab bei Navoi am bedeu-
tendsten, weshalb hier die Arbeiten konzentriert
wurden (Abb. 2).
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Offensichtlich begleitend zu geologischen Prospek-
tionen hatte im Jahre 1946 der Archéologe Boris A.
Litvinskij die Spuren alten Bergbaus im Serabulak- und
Zaijidin Gebirge untersucht und bald berichtet (Lit-
vinskij 1950a, b; 1954). Damals ging es um die Frage,
ob es zu den zahlreichen Kupferlagerstitten auch
Zinnvorkommen fiir die mittelasiatische Bronzezeit
und ihre zinnreichen Artefakte gibe. Aber da man im
dortigen Land Rillenschlégel seinerzeit ins Mittelalter
datierte, entging vielen die wahre Bedeutung seiner
Beobachtungen. Nur Ruzanov wies darauf hin (Ruza-
nov 1979; 1999; Ruzanov et al. 1999).

Das Zinnerz-Revier von Karnab liegt rd. 1,5 km
ostlich des gleichnamigen quellenreichen Dotrfes,
geografisch bei N 39°49’43.11” und E 65°32°5.53”, in
einer flachhtigeligen Steppenlandschaft. Diese Berge
liegen siidlich der Autostraf3e etwa in der Mitte zwi-
schen Samarkand und Buchara. Im Zentrum des
heutigen Dorfes liegt ein Siedlungshiigel, der bis
zur Oktoberrevolution bewohnt war. Deutlich erhebt
sich dieser Tell ca. 6-8 m iiber das Geldnde. Aus-
grabungen ergaben, dass er, wie die anderen Sied-
lungshiigel Mittelasiens nicht bis in die hier interes-
sierende Vorgeschichte zuriick reicht, sondern um
die Mitte des 1. Jtds. beginnt (Parzinger and Boroff-
ka 2001; 2003).

Der Untergrund des Zinnreviers wird von Granit
und Kalken gebildet, in deren Kontaktzone die Zinn
fiihrenden Quarzginge eingebettet sind. Diese
durchziehen den anstehenden Granit, mit dem sie
genetisch verbunden sind. Sie stehen steil bis senk-
recht und waren an der Oberfliche gut sichtbar.
Die einige Zentimeter bis 1 m starken Quarzginge
streichen in Ost-West-Richtung. Darin sind in den
Erzgédngen rd. 2% Zinn als fein verteilter Kassiterit
(SnO,) enthalten. Der Bereich mit den alten Gru-
ben erstreckt sich iiber ein Areal von ca. 1500 m
Linge und 500 m Breite zwischen ca. 450 — 500 m
Meereshohe. An zehn verschiedenen Stellen wurden
in einem Gebiet von 10 ha alte Abbaue eobachtet.
Dabei kommen sowohl Tage- als auch Tiefbaue vor.
Beide Abbauverfahren zeichnen sich als Pingen ab.
Ein groBer, wohl jiingerer Tagebau hat eine Lange
von 140 m, bis zu 20 m Breite und noch 3 m Teufe.

Viele préhistorische Objekte und Strukturen wurden
durch die Abbauarbeiten der 50er Jahre und neuere
Prospektionsarbeiten in den 80er Jahren verschiittet.
Nach zur Verfiigung stehenden Unterlagen und loka-
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ler, miindlicher Uberlieferung, war die Lagerstatte im
Jahre 1944 (wieder-) entdeckt worden. Im folgen-
dem Jahr (1945) wurde mit den Prospektionsarbeiten
begonnen, der Abbau dauerte von 1951 bis 1958, in
dem man die alten Gruben von tieferen Schéchte aus
unterfuhr. In den ersten Jahren haben die Geologen
an die 20 Gruppen mit alten Pingen kartiert und z.T.
untersucht. Die Oberfliche des Gelidndes ist insgesamt
sehr stark zerwiihlt, neben den aufgeschiitteten
Abraum- und Aufbereitungshalden wurden damals
mehrere Hundert (>300) Prospektionsgrében (1 m
breit, 10 bis 300 m lang) angelegt. Dazu kommen
noch Bulldozer-Schiirfe von 5 m Breite und bis zu 200
m Linge als Zeugnisse der grof} angelegten Prospek-
tionsarbeiten der sowjetischen Geologen. Diese kilo-
meterlangen Baggergriben - quer zu den W-O strei-
chenden Erzgéingen - sind auf den Satellitenbildern
von Google-Earth gut zu erkennen.

Wihrend dreier Grabungskampagnen 1997-99 wur-
den in Karnab 6 Bergwerke (Gruben 3-1, 3-2, 5-1
(+5-4),5-2,5-5 (+5-3) und 6-1) archdologisch unter-
sucht. Bis zur Sohle in 17,50 m Teufe konnte aller-
dings nur Grube 6/1 ausgegraben werden, bei den
anderen stand der Grundwasserspiegel bei 9,5 m
unter der Oberflache an. Wegen der Enge der Gru-
benbaue, 1 m Breite wurde selten erreicht, gestalte-
ten sich die Rdumarbeiten zeitaufwendig, konnten
doch nur wenige Mann in den Bauen arbeiten, um
das eingewehte und eingeschwemmte Erdreich mit-
tels kleiner Blecheimer zu fordern (Cierny et al.
2005; Weisgerber and Cierny 1999; 2002).

Bei den Gruben handelt es sich um Abbauschiirfe,
welche den am Tage zwischen Granit ausbeilenden
senkrechten bzw. steil stehenden Erzgéngen in die
Teufe folgen. Es wurde immer nur das Gangmateri-
al ausgebrochen. Die Ginge sind bis zu 1 m méchtig,
meist jedoch nur rd. 60 cm breit, die Abbaue folglich
sehr eng. Manche Abbaubereiche sind so klein, dass
auch in der Vorzeit kein erwachsener Mann darin
hatte arbeiten konnen, Kinder- und Frauenarbeit
miissen daher angenommen werden. Fiir heutige
Mitteleuropéer sind sie oft nur mit groer Miihe zu
befahren, an ein Arbeiten mit Gezédhen ist nicht zu
denken. Da die Gruben simtlich zusedimentiert sind,
waren die russischen Untersuchungsbaue oft eine
grofe Hilfe beim Entdecken der alten Grubenbaue.

Stehen gelassene Bergfesten waren besonders inte-
ressant, weil sie noch das urspriingliche Erz - mit
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Zinngehalten um 2 % - enthalten. Sie waren aber
auch bei der Befahrung der Gruben und der Erz-
forderung als Zwischenstufen hilfreich. Einmal
wurde eine Schleifrille vom Forderseil festgestellt im
Ubergangsbereich von der zweiten zu den tieferen
Sohlen.

Die meisten Gruben konnten nicht vollstindig aus-
gegraben werden, da jeweils nach 8 — 15 m Teufe
Grundwasser anstand. Lediglich in einem Bau von
nur 7 m Teufe wurde die Sohle erreicht. Sie ist
unregelméBig und uneben und zeigt, dass eben nur
dort geteuft wurde, wo Erz herein gewonnen werden
konnte. Taubes Gangmaterial blieb stehen. Nur an
wenigen Stellen konnten Fahrhilfen wie Trittlocher
oder Stufen beobachtet werden. Zum Vortrieb
wurde die Feuersetzmethode eingesetzt, als haupt-
sachliches Gezidhe dienten schwere Schldgel aus
ortsfremdem Kalkstein (Abb. 3).

Die Grube 3-2 zeichnet sich dadurch aus, dass sie im
Schnittpunkt der Scharung von zwei Erzgéngen
angelegt worden war, da sich in einer derartigen
Situation erfahrungsgemél die stérkste Mineralisa-
tion befindet. Die bronzezeitlichen Bergleute bewie-
sen bemerkenswerte geologische Kenntnisse. Es
konnte nur der obere Scharungsbereich néher unter-
sucht werden. Die Stelle lieferte neben einer Viel-
zahl von Steinschligeln auch datierbare Keramik-
funde, die gut in die Andronovo-Tazabag’jab-
Kultur passen.

Die Grube 3-3 liegt unmittelbar am linken Ufer
eines Trockentélchens (Abb. 4) und stellt die 14ngs-
te noch offene Pinge des Bergreviers dar, sie war
wohl seinerzeit von den Russen frei gerdumt worden.
27 m lang, an der Oberfliche 1,8 m breit und 6 bis
7 m tief folgt sie sichtlich dem Verlauf eines Quarz-
ganges. An zweli Stellen in der Sohle wurde sie von
einer rezenten Strecke, die ebenfalls in der Richtung
des Erzganges vorgetrieben worden war und deren
Firste ca. 8 -9 m unter der heutigen Oberfliche
liegt, angeschnitten. An diesen zwei Stellen reichte
die préhistorische Pingensohle offensichtlich tiefer.
Die moderne Strecke selbst stand aber unter Was-
ser. Das ostliche Ende der Pinge bildet der anste-
hende Fels mit dem (hier tauben) Quarzgang. Am
Westende aber befand sich ein ca. 2,5 m langer und
4 m tiefer, ungestorter Pingenteil, dessen unterer
Bereich zusedimentiert war (Abb. 4). Nach Frei-
rdumen der Verfiillung kam in 5,9 m Teufe die
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Sohle zum Vorschein. Im Profil zeigte sich, dass
die Verfiillung vorwiegend aus scharfkantigem Ver-
satz mit Lehm bestand und nur im oberen Bereich
ein LoBpaket von bis zu 50 cm Stirke auflag. Bei
den Aufraumarbeiten wurden insgesamt 11 Stein-
schlégel oder deren Fragmente geborgen.

Die Grube 5-1 (Abb. 5) stellte sich in der Mitte als rd.
10 m lange offene Grabenpinge heraus, die dann
aber mit dem westlichen Ende hohlenartig unter die
Tagesoberflache reichte. Dort stand in der Firste der
Erzgang noch fast 1 m méchtig an. Ostlich reichte der
Abbau ebenfalls unter die Tagesoberfliche, wo er
von einem rezenten Wetterschacht angeschnitten
worden war. Dort war ein Teil des Erzganges als
Sicherheitspfeiler stehen geblieben. Die Sohle erreicht
nirgendwo das Grundwasser, sondern endet stumpf
und gerundet im tauben Granit. An einer Stelle war
im anstehenden flachen Fels in der Nahe der Sohle,
aber noch unter freiem Himmel (wegen des besseren
Lichts) eine rundliche Vertiefung durch das Aus-
schlagen des Erzes entstanden. Die dazu passenden
kugeligen Schlagsteine waren in grof3erer Zahl in der
Verfiillung gefunden worden. Zwei Trittstufen im
Liegenden erleichterten die Befahrung ebenso wie
eine schrig einfallende begehbare Kante der entlang
man bis zum heute hohlenartigen Abbauort gelangen
konnte. Dieser scheint ldngere Zeit offen gestanden
zu haben. Feuerstellenreste und eine Lanzenspitze des
1. Jahrtausends v. Chr. belegen eine spétere Wohn-
funktion dieser praktischen Uberwdlbung.

Die Gruben 5-3 und 5-5 (Abb. 6. 7) wurden iiber
eine Linge von 45 m in fiinf Quadranten unter-
sucht. An ihrem westlichen Ende schart sie sich mit
der Grube 5/2. Hier fillt der Erzgang weniger steil
ein, so dass der bergmédnnische Hohlraum sehr
schnell unter die Tagesoberflidche gerit. Gleich-
wohl féllt geniigend Licht zum Arbeiten ein. Die
Michtigkeit des Gangs, der an manchen Stellen als
vertaubte Sicherheitsbriicke stehen gelassen worden
war, konnte sogar 1 m tiberschreiten. Die Sohle ist
mit rezenten Strecken voller Wasser zum grofen
Teil durchschlégig. In dieser Grube wurden, neben
den zahlreichen Steinschldgeln und ihren Triim-
mern, auch Keramik sowie einige Menschen- und
viele Tierknochen gefunden (s. u.). Ein steinernes
Zepter oder Idol, belegt einerseits den bronzezeit-
lichen Abbau, andererseits aber auch, dass im Berg-
bau aufler wirtschaftlichen noch andere Gesichts-
punkte wichtig waren (Boroffka and Sava 1998).
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Die Grube 6-1 gehort zu einer Pingengruppe am Ost-
lichsten Ende des Reviers. Wegen ihrer Lage auf
einem Hiigel (Abb. 8) bestand Hoffnung, dass dort
der Grundwasserspiegel tiefer liegen wiirde. In der
Tat wurde nach miihseligem Raumen Wasser nur im
allertiefsten Bereich angetroffen (Abb. 9). Die
Grube beutete einen fast senkrechten Gang tiber
eine Linge von rd. 30 m bei einer Teufe von iiber 17
m aus. Sie ist sehr eng und erreicht an keiner Stel-
le eine Weite von mehr als 1 m. Taube Gesteins-
briicken bzw. erzhaltige Bergfesten (Sicherheits-
pfeiler) zwischen dem linken und rechten Stof3 hiel-
ten die Grube bis heute ohne Verbruch stabil (Abb.
10). Sie war allerdings vollig durch wieder einge-
schwemmtes Haldenmaterial und eingewehten Loss
verschlossen gewesen. Mit dem Haldenmaterial
waren ebenfalls Hunderte von steinernen Schldgeln
mit Tausenden von ihnen abgeplatzten Triimmern
(ADbb. 3) in die Verfiillung geraten.

Diese vollstiandig ausgegrabene Grube eignet sich zu
folgender Berechnung: Bei 30 m Linge und 15 m
Teufe und einer durchschnittlichen Breite von 60 cm
hat sie einen Hohlraum von 270 m3, was etwa 730 t
Gestein entspricht. Nimmt man eine Erzméchtigkeit
von nur 5 cm an, so konnen mindestens 60 t Erz
errechnet werden. Bei einem Zinngehalt von 2% lie-
ferte diese Grube rd. eine Tonne Zinn, was der
Ladung des Uluburun-Schiffes entspricht. Es ist
von besonderer Pikanterie, dass einige Gruben bei
Karnab wie dieses in die zweite Hélfte des 2. Jtd. v.
Chr. datieren.

ZUR GEWINNUNGSTECHNIK

Mit Quarz als Ganggestein und Granit als umge-
bendem Nebengestein sahen sich die préhistori-
schen Bergleute sowohl in Karnab als auch in Can-
gali bereits an der Oberfliche mit sehr harten
Gesteinen konfrontiert, wenn sie an das Erz gelan-
gen wollten. (Im karstigen Lapas, wo im Kalk Erz in
einer Hohle abgebaut wurde, war die Technik dhn-
lich, jedenfalls wenn man von den zahlreichen Ril-
lenschldgeln dort ausgeht.) Um in Karnab im Erz-
gang Teufe zu gewinnen, wendete man die Metho-
de des Feuersetzens an. Gerade Granit kann auf-
grund seiner kristallinen Struktur gut mit Hitze
bearbeitet, d.h. miirbe gemacht werden. Dabei stellt
das Teufen mittels Feuersetzen eine besondere
Schwierigkeit dar, weil die Hitze von Feuern natur-
gemil nach oben wirkungsvoller arbeiten kann.
Die préhistorischen Bergleute kannten offensichtlich
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die, oder dhnliche, Tricks und Wege, welche noch im
19. Jh. zu demselben Zweck eingesetzt wurden.

Tierknochen geben Auskunft einerseits tiber Fleisch-
produktion und —verbrauch dieser Nomaden an
Schafen, Ziegen und Rindern, andererseits aber
auch tiber einen Teil der Werkzeuge. Die Horner
von Ziegen und Gazellen (Gazella subgutturosa)
wurden als Gezdhe genutzt, wahrscheinlich zum
Auskratzen der Erzsplitter aus dem Gang. Thre
Hornzapfen haben gelegentlich in den Gruben iiber-
lebt. AuBBerdem war ein Rinderschulterblatt als
Schaber genutzt worden (Doll 2003) (Abb. 12).

Ein weiteres Problem stellt die fehlende Baumve-
getation dar. Die Steppe selbst ist zwar dicht mit
Wermutbiischen bestanden, aber in der Steppe um
Karnab wachsen heute die wenigen Baume nur an
Quellen. Von Herrn J. Cierny durchgefiihrte Expe-
rimente haben aber gezeigt, dass mit trockenen
Wermutstauden gemachte Feuer sehr wohl ausrei-
chen, um Granit mittels Feuersetzen zu zermiir-
ben. Steinschligel waren nach dem Erloschen des
Feuers am Granit sehr wirkungsvoll. Der schnell ver-
brennende Wermut hinterldsst keine Holzkohle
sondern nur Asche. In der Tat waren Holzkohle in
den Bergwerken von Karnab selten, graue Lagen mit
Asche dagegen hiufig.

STEINSCHLAGEL

Die Zahl der gefundenen Steinschligel geht in die
Tausende (Abb. 3. 14). Allein iiber 3000 wurden in
einer Datenbank erfasst. Der grofite Teil stammt aus
den Bergwerken selbst, wohin sie mit der Riicksedi-
mentation bzw. Riickverfiillung des Haldenmaterials
gelangt waren, nur wenige konnten an der Erdober-
fliche gefunden werden. Im Gegensatz zu nahezu
allen anderen bekannten préhistorischen Bergbauen
bestehen die Steinschlégel in Karnab nicht aus Fluss-
gerdllen, die in der Steppe von Karnab ja auch nicht
vorkommen. Hier wurden Kalkbrocken in einem
nahen Vorkommen wahrscheinlich steinbruchmé-
Big gewonnen und dort zu Schldgeln zurecht geschla-
gen. Die Schligel haben meistens Kerben, seltener
eine Rille, manchmal jedoch sogar deren zwei, mit
denen eine holzerne Schiftung befestigt war. Da alle
diese Schligel nicht rund wie Gerdlle, sondern kan-
tig sind und eine flache Seite aufweisen, kann von
einer so genannten ,,Knorrenschéftung” ausgegangen
werden. Dabei wird das flache Ende von Asten, die
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am Stamm abgeschnitten wurden, mittels Bindema-
terial an der flachen Seite des Steins festgebunden,
wobei sich Schnur oder Leder in den Kerben oder Ril-
len fixieren (Craddock 1990; Rieser and Schratten-
thaler 2004: Abb. 8 und 10) (Abb. 13). Wegen ihrer
Form und wegen fehlender Kerben oder Rillen ist
aber auch sicher, dass manche Schlagsteine einfach
mit der Hand gefiihrt wurden.

BEWERTUNG DES BERGBAUS

Stellt sich die Frage nach der Bedeutung der Berg-
werke von Karnab. Diese kann nicht iiberschétzt
werden. Rechnet man den Erzgehalt der Grube 6/1
hoch, so hat dieses Grubengebédude rd. 1 Tonne
Zinn geliefert (s. 0.). Wie ihre auB3ergewohnliche
Enge im Vergleich zu den anderen Bergwerken
aber zeigt, gehort sie zu den drmeren und kleineren
Gruben. Wo Gangbreiten von mehr als 1 m vor-
kommen, muss man von einem Vielfachen des
Metallgehalts ausgehen. Angesichts der Hunderte
von Bergwerken in Karnab kann man schitzen, dass
das Revier wihrend der Dauer seiner Ausbeutung
zwischen 500 und 1000 Tonnen Zinn geliefert hat.

Nach kulturgeschichtlicher Aussage der Funde, wel-
che fast ausnahmslos in die Andronovo-Tazabag’jab-
Kultur gehoren, geschah dies in den Jahrhunderten
vor 1400 v.Chr., also in der Mittleren- und Spét-
bronzezeit. Radiokarbondaten von Holzkohle und
Asche erweitern die Produktionsdauer von 1700 bis
800 v.Chr. Mittelalterliche Daten und Keramik bele-
gen den spiteren Versuch einer erneuten Nutzung,
aber in den von uns freigelegten Bergwerken kann
diese Aktivitit nicht bedeutend gewesen sein, es wur-
den keinerlei Spuren von Metallwerkzeugen ent-
deckt. Lediglich keramische Scherben zeigen, dass die
Gruben gedffnet bzw. zumindest begangen (Wohn-
hohlen?) worden waren. Moglicherweise gibt es aber
doch Gruben, die grofitenteils mittelalterlich sind.

DIE SIEDLUNG KARNAB SICKONCI

Im Bereich des Karnab-Reviers, nur 1 km von den
Gruben entfernt, wurden, wie Keramikfunde zeigen,
Siedlungsreste aus der Andronovo-Kultur entdeckt
und ganz ausgegraben (Parzinger und Boroffka 2001;
2003). Die Siedlung Karnab-Sickonci war unter einer
1 m dicken Lossschicht begraben und nur zufillig am
Profil eines Geologenschnitts zu erkennen gewesen. Sie
liegt oberhalb des heute ausgetrockneten Sickonci-Saj
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Télchens. Kleine Metallfunde kamen in Grubenhdusern
und Herdstellen zu Tage. Vor allem die fiir Karnab so
typischen Steinschldgel mit zwei Rillen stellen eine
direkte Verbindung zwischen Siedlung und Bergbau
her. Keramik und Radiokarbondaten datieren zwi-
schen dem 18. und 14. Jh. v. Chr., was auch den Daten
aus dem Bergbau entspricht. Zahlreiche Feuerstellen
fielen auf, die gleichzeitig in Betrieb waren. Ofen 2 hat
einen analytisch festgestellten hohen Zinngehalt, was
auf seine metallurgische Funktion hinweist. Ein kleiner
Kupferbarren und Gusstropfen aus Zinnbronze bele-
gen die Verarbeitung von Metall. Mahlsteine, Ham-
mersteine und Anhidufungen von Quarzsplittern stam-
men moglicherweise von der Erzaufbereitung.

Zumindest bei der heutigen Bewuchslage wire eine
Verhiittung aber auch nur durch Holzimport mog-
lich gewesen. Wie die Vegetation zur Bronzezeit aus-
sah, ist weitgehend unbekannt. Tatsache ist aber,
dass der heute die Landschaft priagende, und vor
allem die meisten archidologischen Zeugnisse 1 m
hoch tiberdeckende Loss erst nach der Bronzezeit
abgelagert wurde. Eventuell vorhandene Verhiit-
tungsiiberreste mogen deshalb tiberdeckt sein.

CANGALI

Bei den Dorfchen Kotschkarly und Cangali liegen
jeweils Zinnlagerstatten (N 39°48°26.13” E 66° 00’
33,36”) (Abb. 1). Auf den Satellitenbildern sind
gleichfalls die sowjetischen Baggerschnitte in der
Umgebung gut auszumachen. Noch heute zeichnen
sich viele der abgebauten Erzginge durch nicht mehr
sehr tiefe Graben- oder Trichterpingen im Geldnde
ab. In Kotschkarly ziehen sie den Hang eines Gra-
nitberges hinauf und setzen sich auf der Hohe fort.
Gewinnung fand als Tagebau in 0,70 bis 1,20 m brei-
ten Verhauen statt, deren Lange 20 und mehr Meter
bei Teufen von bis zu 12 m betragen konnte, wie ein-
zelne Sondagen ergaben. An einer Stelle wird der
Kamm eines Hiigels durchschnitten, der entstande-
ne Verhau ist bis heute offen geblieben. Bei den
Grabungen wurden viele hammerartige Steinwerk-
zeuge angetroffen, wie sie fiir prihistorischen Berg-
bau typisch sind (Abb. 14). Aber es wurden auch mit-
telalterliche Scherben angetroffen.

Von besonderem Interesse war zunachst, dass 800 m
westlich des heutigen Dorfes am Nordufer des dor-
tigen Baches ein Siedlungshiigel auf einer 10 m hohen
Diine liegt (Abb. 15) mit einem Durchmesser von 40-
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50 m an der Basis, 22 m auf dem Gipfel und 6 m Kul-
turschichten. Die Siedlungsreste auf der Oberfliche
gehen bis ins 10. Jahrhundert n.Chr. zurtick. Prahis-
torische Besiedlung wurde aber weder hier noch
sonst im Gelinde festgestellt. Aber in dem vorbei flie-
Benden Bach wurden Zinnschlacken entdeckt.

ZINNGRUBEN IN TADSCHIKISTAN

Unter Geologen liegt der gute Ruf des Serafschan-
tales (Abb. 16) an seinem Mineralreichtum begriin-
det (Chernykh 1992; Kuzima 1991), vor allem wegen
seiner Goldlagerstatten (der Name des Flusses lau-
tet iibersetzt “Goldbringer”). Aber die Kombinati-
on von Zinn und Gold im Verein mit den Zugéngen
zu den Lapislazulivorkommen in der siidlichen
Pamir-Region weisen diese Landschaft als mogli-
chen Ausgangspunkt des oben erwdhnten Materi-
altransportweges von Luxusgiitern aus (Anon 1954).

1992 hatte man uns in der Sammlung der Tadschi-
kischen Geologischen Expedition in Pendjikent u.a.
Erzproben mit Zinn und Kupfer gezeigt und tiber-
lassen, die genaue Herkunft aber nicht mitgeteilt.
Erst 1994 konnte nach einem Hinweis tadschiki-
scher Geologen und mit deren Hilfe der Berg
Muschiston besucht werden. Obwohl vollig tiber-
prégt von modernen Prospektionsschiirfen konnten
doch verschiedene alte Mundlocher von Stollen fest-
gestellt werden. Bei der Befahrung eines modernen
Stollens (N 39°18.650" E 67°58.742) konnten Spuren
alten Bergbaus auch im Innern des Berges ausge-
macht werden. Erst die Ausgrabungen von 1997 und
1999 konnten diese als préhistorisch identifizieren.
AuBerdem war noch die Wolfram und Zinn fiih-
rende Lagerstitte von Takfon besucht worden.

MUSCHISTON

Im August 1994 konnte nach Gesprachen mit dem
Chefgeologen Gorshkow eine grofle Zinnlager-
statte in 3000 bis 3300 m Hohe bei Muschiston in
einem Seitental des Serafschan besucht werden
(Abb. 1). Sie wurde vor mehreren Jahren von der
Geologischen Expedition Tadschikistans durch
Bohrungen und Prospektionsarbeiten erschlossen.
Sie wird auf eine gesamte Erzreserve von etwa 70
Millionen Tonnen geschitzt. Die hydrothermalen
Erzgénge liegen zwischen devonischen Kalken und
Schiefer. Sie streichen mit 310° und fallen mit 50-
80° nach Westen ein.
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Das Besondere an dieser Lagerstétte ist aus archéo-
metallurgischer Sicht, dass hier Kupfer und Zinn
gemeinsam vorkommen. Alle Bergwerke gehen in
der Oxidationszone um. Neben Kassiterit (SnO2) als
wichtigstem Erzmineral tritt auch Zinnkies (Stannit,
Cu2FeSnS4)), ein Zinn-Kupfer-Sulfid, auf. Hinzu
kommt noch Muschistonit (Cu Zn Fe)Sn(OH)6,
erst 1984 entdeckt und nach dem Fundort selbst
benannt, auerdem Varlamoffit (Sn,Fe)(0,0H)2.
Aus diesen Mineralien entstehen bei der Verwitte-
rung griin gefirbte Oxidationsprodukte, die von
gewohnlichen oxidischen Kupfererzen kaum zu
unterscheiden sind (Abb. 17). Die Verhiittung eines
solchen Erzes wiirde zwangsldufig zu einer “natiir-
lichen” Zinnbronze fiithren.

Dariiber hinaus haben die rezenten Prospektions-
arbeiten auch alte Grubenbaue angeschnitten (Cier-
ny 1995). Nach Aussage der Geologen befinden
sich in diesem Revier weitere 150 alte Gruben- und
Verhiittungsreste. Die Beschreibung der Lager-
statte erfolgte durch russische Geologen vorwie-
gend in internen Berichten. Aber eine weitere
Untersuchung mit dem Schwerpunkt Geochemie
erscheint unumgénglich.

Vor der Prospektion unter dem Einsatz von Gro8-
maschinen (Abb. 18) sollen mehr als 40 Mundlocher
am Berghang sichtbar gewesen sein. Jetzt konnten
am Berghang nur noch 11 Gruben ausgemacht wer-
den. Ihre Untersuchung ergab, dass Stollen vom
Hang aus in den Berg vorgetrieben worden waren
(ADbbD. 19). Die Stollenform wurde nach den Gewin-
nungsmoglichkeiten sogleich aufgegeben, wenn man
seitlich Erz gewinnen konnte. Dadurch entstanden
Weitungen. In einem Falle befand sich in der Sohle
ein Abhauen in ein tieferes Niveau, wo ebenfalls in
einer Richtung eine Abbauweitung entstand. Zur
anderen Seite ging der Stollen weiter in den Berg
hinein. Die Zeit reichte nicht aus, um alle Stollen bis
zum Ende freizulegen. Allerdings ergibt sich aus
der Vermessung, dass offensichtlich die Gruben im
Berginnern von den Stollen am Berghang aus
zuginglich gewesen sein miissen.

Die besondere Situation, dass die bronzezeitlichen
Gruben im Berginnern heute durch einen modernen
Stollen zuginglich sind, erlaubte deren leichtere
Untersuchung vor Ort (Abb. 20). Es stellte sich
heraus, dass sie ebenfalls im vererzten Quarz bauen,
der reichlich Zinnminerale enthilt. Hier hat man
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ebenfalls mit Rillenschldgeln gearbeitet, wenn sie
auch in wesentlich geringerer Zahl vorkommen als in
Karnab. Die fiir Feuersetzen typischen rundlichen
StoBstrukturen wurden nirgends beobachtet. Gele-
gentliche Spuren metallener Werkzeuge deuten auf
deren Verwendung. Jedenfalls sehen Sto3e und man-
che fast rechtwinkligen Durchhiebe deutlich nach
Metallwerkzeugen aus. In Muschiston wurden in der
Bronzezeit wegen der Grofe der Weitungen und
wegen des briichigen Nebengesteins aus Sicher-
heitsgriinden Holzstempel gesetzt (Abb. 21). Das
dazu notige Holz lieferten die auch heute noch bis in
3000 m Hohe vorkommenden Wacholderbaume.
Scherbenfunde stammen, wie in Usbekistan, ebenfalls
aus der Andronovo-Tazabag’jab-Kultur. Aber Radio-
karbondaten ergaben auch hohere Alter als fiir Kar-
nab, namlich vorwiegend den Anfang und die erste
Halfte des 2. Jtds. v.Chr. Dieses hohe Alter, zusam-
men mit frithen Siedlungen wie Sarazm und deren
Metallreichtum, gibt einer frithen Bedeutung dieser
Lagerstitte ihr besonderes Gewicht.

Da ein gemeinsames Schmelzen der Minerale wie
sie in Muschiston vorkommen, eine natirliche
Bronze ergibt, kann die Kenntnis iiber diese
Legierung durchaus auf empirische Weise ent-
standen sein (Cierny 1995).

ZINNGRUBEN IN KASACHSTAN

Das Serafschan-Tal bringt einerseits die Mittelasien
so kennzeichnenden kulturellen Gegensitze zwi-
schen Nomadengruppen und frithstadtischen Oasen,
also zwischen Nord und Stid, andererseits aufgrund
seiner verkehrsstrategischen Bedeutung aber auch
zwischen West und Ost deutlich zum Ausdruck.
Und gerade im Serafschan-Tal liegen bedeutende
Zinnlagerstitten (Materikov 1970).

Das erzreiche Vorland des Altai-Gebirges liegt im
Osten Kasachstans (Abb. 1) und steigt von 600 m
tiber d. Meer auf bis zu 2700 m zum Berg-Altai an.
Wegen seines Erzreichtums heif3t es auch Rudnyj
Altai (=Erzaltai) (Ermolaeva et al. 1998; Nech-
roschev 1966; Scherba et al. 1984). Bereits die
ersten Volkerkundler berichten von Spuren alten
Bergbaus, dachten aber, er gehe auf die einhei-
mischen Nomaden zuriick (Pallas 1971). Im Mit-
telalter hatten die Mongolen sogar deutsche Berg-
leute und Metallurgen in den Altai verschleppt
(Weisgerber 1986).
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In den Granitoiden sind die Zinn- und Goldverer-
zungen an Intrusionen gebunden. Ein Zentrum ist
das Revier Askaraly im Gebirgsmassiv des Delbe-
getej im Oblast Vostocnyj (Askaraly I: E 505392,480,
N 5523756,415; Askaraly II: E 503127,000, N
5529077,000). Auch hier zeichnet sich eine Intensi-
vierung der Gewinnung in der Andronovo-Kultur
ab, entwickelt sich also neben der Nomadenkultur
eine Abteilung von Spezialisten mit dem Schwer-
punkt Metallproduktion.

Seit dem Jahre 2003 gibt es ein gemeinsames Pro-
jekt des Deutschen Bergbau-Museums und des
Archéologischen Instituts am Ministerium fiir Bil-
dung und Wissenschaft der Republik Kasachstan,
das den prahistorischen Montanaktividiten gewidmet
ist. Es wird ermoglicht durch die Férderung der
Gerda-Henkel-Stiftung.

Besiedlungsspuren seit der frithen Mittelbronze-
zeit unterstreichen die Bedeutung und Nutzbar-
keit der Region, fiir die der Irtysch als Kultur-
scheide aber auch als Transportweg eine Bedeu-
tung hatte (Berdenov 1998; 2002a, b; Koutznet-
sova et al. 1988; Kyzlasov 1965). Mehr als 100
Plitze mit alten Schichten und Pingen waren
bereits in den 1970er Jahren festgestellt worden.
Pingenziige folgen den Erzgingen und zeigen
diese an (Abb. 22).

Auch die Nomadenwirtschaft des Westaltai gewann
metallische Rohstoffe. Besonders Zinnvererzungen
im Kalba-Narim Gebirge lockten den frithen Berg-
bau an. Das Metall findet sich bereits in den Bron-
zen der sibirischen Okunev-Kultur in den Jahrhun-
derten um 2000 v.Chr. bevor es im Andronovo-
Fedorovka-Kulturkomplex iiblich ist.

Bei einem ersten Besuch in 2003 im Gebiet des Del-
begetej-Berges wurde die Bedeutung derartiger Gru-
benreviere deutlich. Lohnend war die Zinnerzlager-
stitte Kalai Topkan (Cernikov 1949). Neben Zinnerz
fiihrenden Seifen, in denen noch in den 1950er Jah-
ren gewaschen wurde, fielen vor allem die Pingen in
der Zinnerz fithrenden Gangvererzung auf. Dort
gab es auch kleine, feuergesetzte oberflichennahe
Gruben. Bronzezeitliche Gewinnung ist bewiesen.

Desweiteren wurden in Novaja Schulba, 180 km
nordwestlich von Ust-Kamenogorsk, wo man schon
in den 1980er Jahren montanarchiologische Spuren
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festgestellt hatte, Kupferbergbau, aber auch Schla-
ckenstreuungen samt zugehdrigen Siedlungen kar-
tiert. Mit Holzkohle konnten die Befunde ins 3. Jtd.
datiert werden.

An der Zinnlagerstatte Kalai Topkan bei Belaja
Gora wurden zwei untertdgige Gruben untersucht.
Klopfsteine sowie Holzkohle weisen auf eine spét-
bronzezeitliche Ausbeute hin (Stollner 2009).

An der Fundstelle Askaraly I wurden an die dreif3ig
Pingen in elf Gruppen gezihlt. Davon konnten viele
kleinere an ihren kleinstiickigen Abraumhalden und
den Steingerdten (Schldgel, Hacken, Keile, Klopf-
steine, Scheidplatten) als préhistorisch angespro-
chen werden. Beim Freilegen wurden Hunderte
von Steinschldgeln geborgen, die in den Typen und
der Art ihrer Befestigung an den Stielen denen von
Karnab sehr gleichen. GroB3e und bis zu 7,50 m tiefe
Untersuchungsschnitte stellten fest, dass es wegen
des miirben Nebengesteins nicht notig war, auf die
Feuersetzmethode zuriick zu greifen. Interessant,
dass man an den Sedimentations- und Verfiillungs-
schichten der Grabenpingen erkennen kann, dass die
Abbaue bewusst wieder verfiillt worden waren. Dies
ist ein in der Volkerkunde mehrfach beobachtetes
Vorgehen, um den Frieden mit den Erdgottern wie-
der her zu stellen.

An der Stelle Askaraly IT wurde eine Pinge gerdumt
(Abb. 23) und in einer Teufe von 9 m Holzkohle
gefunden. 2006 wurde eine weitere Grube in einem
Erzgang fast vollstandig frei gerdumt: Feuersetzen
und zermalmende Gewinnung durch Steinschléigel
waren die Abbaumethoden. Der Fund eines hol-
zernen Schéftungsgriffes ist als Sensation zu bewer-
ten. Keramik sowie Holzkohle erlaubten eine Datie-
rung ins 2. Jtd. v. Chr. In der Néhe lag auch das Gré-
berfeld Tschernogorka. Steinhdmmer in den Grab-
mauern und als Beigaben konnen evtl. Bergleute
identifizieren. Deshalb sind die Untersuchungen
von Siedlungen und Grébern der Bergleute bei den
Zinn- und Kupfergruben fiir die Erforschung der
Gesellschafts- und Organisationsstrukturen vor dem
Hintergrund weitrdumiger Verflechtungen von
besonderer Bedeutung.

ZUSAMMENFASSUNG

Dieser summarische Uberblick macht deutlich, dass
in Mittelasien im 3. und 2. Jtd. v. Chr. sowohl bron-
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zezeitlicher Zinn- als auch Kupferbergbau umgin-
gen. Die nomadischen Kulturverhiltnisse in den
verschiedenen Teilen Mittelasiens bilden deren Hin-
tergrund, ohne dass bereits eine klare Vorstellung
herrscht tiber die Organisation der Arbeit durch
die, welche diese schwere Arbeit zu schultern hatten.
Ebenso wenig kennt man die Art und die Wege des
Transportes. Hier konnen nur weitere Erkenntnis-
se vor allem zur chronologischen Differenzierung
weiter helfen.

Mit dem von der VW Stiftung und der Gerda-Hen-
kel-Stiftung geforderten Projekten ist es erstmals seit
120 Jahren gelungen, bronzezeitlichen Zinn-Bergbau
nachzuweisen und zu beschreiben. Damit ist die Dis-
kussion zur Herkunft des Zinns zwar nicht beendet,
sie hat aber zum ersten Mal einen konkreten Hin-
tergrund bekommen, sowohl lagerstittenméBig als
auch bergbauarchéologisch. Da dies in drei archédo-
logischen Entwicklungslédndern geschah, die erst kiirz-
lich zugénglich wurden, galt es viel Grundlagenarbeit
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zu leisten, wo es um Fragen der Datierung archéo-
logischer Funde und Befunde ging. Dabei war es ein
besonderer Gliicksfall, dass sowohl in Karnab als
auch in Muschiston und in Askaraly die Siedlung
der Bergleute angetroffen und teilweise ausgegraben
werden konnte. Damit sind zu mindest in Ansitzen
Aussagen zu Struktur und Organisation der Arbeit
moglich. Dabei stellte sich heraus, dass an allen Plit-
zen in den Landern Triger der Andronovo-Kultur
den Bergbau betrieben (Sarianidi et al. 1977; Litvin-
skij and Pjankova 1992). Dies ist insbesondere deshalb
erstaunlich, weil man sich bislang Andronovo-Leute
als nomadische Hirtenvolker vorstellte, deren Metall-
Reichtum schon immer schwer zu erkldren war.
Nachdem sie jetzt selbst als Metallproduzenten vom
Bergbau bis zur Verhiittung (letztes zumindest, was
das Kupfer betriftt) fassbar werden, wird man sich ein
vollig neues Bild ihrer Okonomie machen miissen, bei
dem Spezialarbeiter wie Bergleuten, Hiittenleuten
und Metallhandwerkern sicher eine gro3ere Bedeu-
tung zukommen wird.
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Abb. 1: Karte
Eurasiens mit den
bekanntesten
Zinnvorkommen.
Dabei handelt es
sich bei den
nachgewiesenen
Bergbaurevieren
1-3 und 5 um groBe
bronzezeitliche
Gewinnungsstatten,
wahrend 4 noch
nicht genug
untersucht ist. Die
W mittelasiatischen

| Platze liegen an
den alten
Verbindungswegen
gen Westen.
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. 11,

Abb. 2: Lage der Reviere Karnab, Lapas und Cangali in
Usbekistan entlang des Flusses Amu-Darja, dem antiken Oxus,
und Mushiston in Tadschikistan in der Nahe des Zerafshan.

o

e J

Abb. 3: Karnab, Grube 6. Blick Uber den abgebauten Erzgang
mit einer Auswahl der dort geborgenen kantigen
Steinwerkzeuge. Man beachte ihre unregelmaBige Form.

Abb. 4: Karnab, Grube 5-3-II. Blick auf das 6stliche
Grabungsende der Grabenpingen. Gut sichtbar ist die Loss-
Sedimentabdeckung im oberen Teil.

Abb. 5: Karnab, Grube 3-2. Blick Uber den frei gerdumten,
nahezu senkrechten Gangverlauf.
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Abb. 6: Karnab, Grube 5-3. Blick aus dem Inneren nach oben,  Abb. 7: Karnab, Grube 5-1. Auch im tieferen Bereich des
wo die stehen gelassene Bergfeste mit diinnen Gangresten Bergwerks schiitzten Bergfesten die Bergleute (Pfeil: Reste
(Pfeil) seit Jahrtausenden die Sicherheit garantiert. des Erzgangs).

Abb. 9: Karnab, Grube 6-1. Seigerriss des Bergwerks.

Abb. 10: Karnab, Grube
6-1. In der Bergfeste an
der Tagesoberflache hat
sich ein Rest des
Erzgangs erhalten, der
zwecks Analysen
beprobt werden konnte
(Pfeil: Reste des
Erzgangs).

Abb. 8: Karnab, Grube 6-1. Der senkrechte schmale Erzgang
wurde bis zum Grundwasser frei gerdumt.
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Abb. 11: Karnab-Sic¢konci. Ausschnitt aus der Siedlung von Abb. 12:Mushiston. Ziegenhdrner wurden ehedem als
Bergleuten und Metallurgen. Werkzeuge benutzt, sie sind bis auf die Hornzapfen vergangen.

Abb. 13: Schéftungsvorschlag fur Steinschlagel mit einer Abb. 14: Cangali. Der schwere Rillenschlégel hat die fiir eine
flachen Seite, die sog. “Knorrenschéaftung” (Nach Rieser und Knarrenschéftung nétige flache Seite.
Schrattenthaler 2004, Abb. 8 und 10, Umzeichnung J. Garner).

Abb. 15: Cangali. Hinter den Hausern des Dorfes erhebt sich
der mittelalterliche Siedlungshigel.

Abb. 17:
Mushiston. In der
Mineralprobe
sind neben
weiBem Quarz
und schwarzem
Stannit weiter
grine und blaue
Kupferminerale
sichtbar, auch
Muschistonit.
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Abb. 18: Mushiston. Blick auf den Berg mit den prahistorischen Bergwerken auf
dem Hang. Heute ist diese Hangseite gekennzeichnet von den zahlreichen
Prospektionsschirfen sowjetischer Geologen, welche viele alte Baue verschitteten
oder zerstorten. Einige konnten vom Tage aus untersucht werden. Auf die graue
Halde wurde der Abraum des rezenten sowjetischen Bergbauversuches gekippt.
Durch dessen Stollen waren manche alten Baue fir uns auch aus dem Berginneren
her zuganglich. Sie reichten vom Stollenmundloch ca. 80 m schrag in den Berg.

IR

Abb. 19: Mushiston, Stollen 3. In den Seigerriss des rezenten horizontalen Stollenverlaufs wurden alle bekannt gewordenen
bronzezeitlichen Abbaue projiziert, die vom Hang aus freigelegt worden waren.

Abb. 20: Mushiston, Stollen 3. Vom rezenten Querschlag 3 Abb. 21: Mushiston, Stollen 3. Eine Weitung war mit einem

aus war der obere Teil des bronzezeitlichen Abbaus nur hélzernen Stempel gesichert. Spater wurde sie mit Abraum
schwierig zu erreichen. Die grine Mineralisation zeigt, dass verfillt. Der bronzezeitliche Holzstempel ist Gber 3200 Jahre alt.

beide Baue satt in der Vererzung stehen.
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4] A

Abb. 23: Askaraly Il. Die Grube baute einen steil stehenden
Zinnerzgang ab.
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