2. TURKIYE TARIiHi MADENLER KONFERANSI
2 Ekim 2018, KTU Osman Turan Kongre ve Kiiltiir Merkezi, Trabzon

2ND CONFERENCE ON HISTORICAL MINING SITES OF TURKEY
October 2, 2018, Osman Turan Congress and Exhibiton Center, Trabzon

OZET BIiLDIRILER/ ABSTRACTS

Editorler/ Editors:

Ayhan Kesimal, Eren Komiirlii

Yazarlar/ Authors:

Ali Akin Akyol, Atalay Karatak, Ceren Baykan, Danis Baykan,
Eminalp Malkog, Eren Komiirlii, Erkan Fidan, Giizin Giilsev Uyar,
Hakki Levent Keskin, Hasan Bahar, Murat Tiirkteki,

Pinar Pmarcik, Serap Ozdemir, Sirr1 Tiryaki, Ugur Geng

Organized by

KTU Maden Miihendisligi Boliimii/ KTU Mining Engineering Department
KTU Maden Dernegi/ KTU Mining Association

Ekim 2018/ October 2018, TRABZON



Diizenleme Kurulu/ Organization Committee

Dr. Ayhan Kesimal (Karadeniz Teknik Universitesi, Tiirkiye)
Dr. ibrahim Alp (Karadeniz Teknik Universitesi, Tiirkiye)

Dr. Ali Osman Yilmaz (Karadeniz Teknik Universitesi, Tiirkiye)
Metin Giines (KTU Maden Dernegi)

Dr. Ferdi Cihangir (Karadeniz Teknik Universitesi, Tiirkiye)

Dr. Eren Komurlu (Giresun Universitesi, Tiirkiye)

Bilim ve Damisma Kurulu/ Scientific and Advisory Committee

Dr. Ali Akin Akyol (Gazi Universitesi, Tiirkiye)

Ceren Baykan (Trakya Universitesi, Tiirkiye)

Dr. Chen Wenwu (Lanzhou Universitesi, Cin)

Dr. Danis Baykan (Trakya Universitesi, Tiirkiye)

Dr. David Williams (Queensland Universitesi, Avustralya)
Dr. Eduardo A.G. Marques (Vicosa Universitesi, Brezilya)
Dr. Erkan Fidan (Bilecik Seyh Edebali Universitesi, Tiirkiye)
Dr. Guo Qinglin (Dunhuang Akademi, Cin)

Dr. Guzin Gulsev Uyar (Hacettepe Universitesi, Tiirkiye)

Dr. Hasan Bahar (Selguk Universitesi, Tiirkiye)

Dr. Ibrahim Cavusoglu (Giimiishane Universitesi, Tiirkiye)
Dr. Mostafa Sharifzadeh (Curtin Universitesi, Avustralya)
Dr. Wang Xudong (Dunhuang Akademi, Cin)

Dr. Yoshinori Iwasaki (Yer Arastirmalart Enstitiisii, Japonya)
Dr. Yusuf Ates (Siileyman Demirel Universitesi, Tiirkiye)

Editor Ofisi/ Editorial Office

Dr. Ayhan Kesimal (Karadeniz Teknik Universitesi, Tiirkiye)
Dr. Eren Komiirlii (Giresun University, Turkiye)



Icindekiler/ Content

ONSOZ/ FOTEWOTM ... .o e e e e e e e

Bati Anadolu’nun M.O. 1. Bin Madenciligi/

Mining in Western Anatolia in 1 Millennium BC ......................c..cc.coiieiee et e e e e e

Arkeolojik ve Arkeometrik Veriler Isiginda M.O. 3. Binyilin Sonuna Kadar Bat1 Anadolu
Madenciligi ve Metal Is¢iligi/ West Anatolian Mining And Metalworking Until The End Of

The 3rd Millennium Bc In Light Of Archaeological And Archaeometric Data .....................

Konya Cevresinde Antik Madencilik ve Civa/

Ancient Mining and Mercury at Konya Vicinity...............oo i

Bat1 Anadolu Madencilik Tarihinin Erken Asamalar1/

Early Stages Of Western Anatolian Mining History ...

Urartu Krallig’nin Askeri Yasaminda Madenin Onemi/
Importance of Mine in Military Life Of Urartian Kingdom ................................

Demir Caglar Oncesi Dogu-Giineydogu Anadolu Madenciliginin Gelisim Asamalari/

Development Stages Of Eastern And Southeastern Anatolian Mining Before Iron Age .........

Anadolu’da IIk Tung Cagi’nda Statii Sembolii Olarak Metal Kaplar/

Metal Vessels As A Status Symbol In The Anatolian Early Bronze Age .............................

Tasinir ve Taginmaz Arkeometaliirjik Verilerin Koruma Onarim Uygulamalari/ Applications of

Preservation And Restoration of Mobile And Immobile Archaeo-Metallurgic Data ..............

Patlatmali Kazilarin Yapildigi Maden ve Tas Ocaklarinin Tarihi ve Kiiltiirel Alanlara Zarar

Vermeyecek Mesafelerinin Belirlenmesi Uzerine Bir YOrum ................cccoooviieiiieiieeinaiann..,

Murgul’da Madencilik Faaliyetlerinin Tarihgesine Toplu bir Bakis/

Synopsis on History of Mining Operations in Murgul ..................... i

Bir Erken Cumhuriyet Donemi Gazetesi Meslek’in Perspektifinden Zonguldak Kémiir Havzasi/

Zonguldak Coal Basin from the Perspective of an Early Republican Newspaper: Meslek.......

Arkeolojik Metallerde Arkeometrik Analizler/

Archaeometric Analyses Of Archaeological Metals ... ......................c..couiiiiiiiiiiisiin e iee e,

Arkeolojik Bakir ve Bakir Alagimlarinin Bozulmalari/

Deterioration Of Archaeological Copper And Copper Alloys .................c...ccovviiiiiiiiiiiinnnnn.

Bir Gii¢ Unsuru Olarak Madenler ve Idari Sisteme Etkileri: Tabal Ulkesi ve Bit-Burutas Ornegi/
Impacts Of Ores On The Administrative System As Constituent Power: A Case Study Of Land

Of Tabal And Bit-BUurutas ... ... ................coooeiiiieies et oo aes eee et et e eee et e ae aee e e eee veeeeeeaaineeaens

Tarihi Metal Buluntularin Korunmasi/

Conservation Of Historical Metal ATtefacts ... ................c.oooiiiiiis et ien et it it e et e e e e e

10

12

15

17

19

21

23

25

27

29

31



Onsoz

Ilki 2015 yilinda Trabzon’da gergeklestirilmis olan Tiirkiye Tarihi Madenler Konferansi
tilkemizde madencilik tarihi konusunda ¢alisan farkli disiplinlerden arastirmacilar1 bir araya
getirmek ve bu konuda arastirmalara katki saglamak amaci ile diizenlenmeye baslamistir. Bu
etkinligin ikincisinin ger¢eklesmesinden biiyiik mutluluk duymakta ve diizenli olarak
organizasyonuna devam edilmesinin iilkemiz madencilik tarihi alanina 6nemli katki
saglayacagina inanmaktayiz. Bu amagcla etkinligin iiglinciisi ile ilgili ¢alismalarin baslamis
oldugunu bildirmek isteriz. Ulkemiz madencilik tarihi literatiiriine katki saglayacagim
diisiindiigiimiiz bu kitapcikta, 15 adet konferans sunumuna ait Ingilizce ve Tiirkge dzet
bildiriler yer almaktadir. Degerli katkilarindan dolayr yazarlara, hakemlere, konferans
organizasyon kurulu iiyelerine, konferans bilim kurulu iiyelerine ve emegi gecen herkese
tesekkiirlerimizi sunar, 2. Tiirkiye Tarihi Madenler Konferansinin iilkemiz madenciligine
faydali bir etkinlik olmasin dileriz.

Prof. Dr. Ayhan Kesimal
Dr. Ogr. Uyesi Eren Komiirlii

Foreword

Conferences on Historical Mining Sites of Turkey those the first one was held in 2015, in
Trabzon have started to be organized for the aim of contribution to researches on mining
history and making a platform of the meetings of the researchers in the area of Turkish mining
history. We are glad due to the organization of 2" Conference on Historical Mining Sites of
Turkey and believe that its regular organization will contribute much to the area of Turkish
mining history. Within this purpose, we are happy to give information that works for the third
event have been started. In this booklet expected to be a beneficial reference for the knowledge
of Turkish mining history, there are English and Turkish abstracts for 15 conference
presentations. We express our sincere thanks to all the authors, reviewers, organization
committee members, scientific and advisory committee members and all the people who
laboured for the conference for their valuable contributions. We hope 2" Conference on
Historical Mining Sites of Turkey will be beneficial for the mining community.

Prof. Dr. Ayhan Kesimal
Assist. Prof. Dr. Eren Komiirlii
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BATI ANADOLU’NUN M.O. 1. BIN MADENCILIGI

Danis Baykan
T.U. Edebiyat Fakiiltesi A Blok, Arkeoloji Boliimii, Klasik Arkeoloji Anabilim Dali, oda nu.: 113, Giillapoglu
Yerleskesi, 22030, Merkez / Edirne

(danisbaykan@gmail.com)
oz

“M.O. 1. Binde Bati Anadolu Madencilik Merkezleri” bashigi altindaki bu bildiride M.O. 1. Binde cevherin
toplanma, hazirlanma ve islenme asamalarim igeren verilerin Bati Anadolu 6zelinde ele almacaktir. Onemli veri
kaynaklarindan birini Bati Anadolu’da yapilan ve halen yapilmakta olan kazilarin arkeolojik verileri olusturacaktir.
Arkeolojik kazi verileri bolgede yapilmis olan eski ve antik madencilik ¢alismalartyla da cakistirilarak sonuglarin
cogaltilmasi saglanacaktir. Bu arastirma sirasinda Bati Anadolu kazilarinin yayimlanmis verilerinin konuyla iliskili
derlemesi yapilacak; tespit edilmis metal islikleri genis ¢ercevede degerlendirilecek; islik kullanimlarimin baglangici
ve kullanim siireglerinin siyasal nedenleri tartisilacak, tarih, tipoloji ve analoji kullanimiyla kiiltiirel farkliliklarin
kokeni i¢in bazi tekliflerde bulunulacaktir.

Maden, dogal etkenlerle yer kabugunun bazi bolgelerinde olusan, farkli kullanimlart olan minerallerdir. Kimya
dilinden farkli olarak Maden kelimesi arkeolojide metal kelimesiyle es anlamda kullanilmaktadir. Madenlerin
arastirilmasi, ¢ikarilmasi ve isletilmesiyle ilgili uygulamalarin tiimiine de madencilik denmektedir. Giiniimiizde
kullandigimiz metal kelimesi antik Yunanca metallon ve Latince metallum kelimelerinden gelmektedir. Metaller
kendine 6zgii renk ve parlakliklari, sekillendirmeye yatkinliklart nedeniyle Antik Cag ve hatta daha oncesinde de
dikkat ¢ekerek hayatin farkli alanlarinda tercih edilen malzemeler olmustur. Metal ve maden kelimelerinin antik
kullamimlariin ve anlamlarinin haricinde M.O. 1. Binde metaliirjik faaliyet icin gerekli kosullarin donem 6zellikleri
cercevesinde tartigilmasi; benzeri giincel uygulamalardan destek alinmasi da bize bu konuda bazi fikir ve veriler
sunacaktir.

Bildirinin asil amaglarindan biri de miinferit olarak bazi kazi raporlarinda, konuyla ilgilenen arastirmacilarin 6zel
yayinlarinda ve arkeoloji disindaki disiplinler tarafindan yayinlanmis metaliirji, jeoloji ve mineraloji yayinlarin M.O.
1. Bin Bat1 Anadolu 6zelinde genel bir degerlendirmesi yapmaktir. M.O. 1. Binde Bat1 Anadolu’nun metal iiretim
verilerine ve metaliirji faaliyetlerine toplu ve dogru bir bakis igin farklt metallere deginilerek herhangi biri 6ne
cikartilmamaya ¢aligilacaktir. Maden yataklarinin bolgesel olarak irdelenmesi bu arastirmada 6nem tastyacagindan
giincel maden kaynaklar1 ve bilinen yakin donem maden kaynaklarina da deginilecektir.

Anahtar Kelimeler: Bat1 Anadolu, Antik Metaliirji, M.O. 1. Bin, Metal Uretimi, Metal Islikleri
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MINING IN WESTERN ANATOLIA CIRCA Ist MILLENNIUM BC

Danis Baykan
T.U. Edebiyat Fakiiltesi A Blok, Arkeoloji Béliimii, Klasik Arkeoloji Anabilim Dali, oda nu.: 113, Giillapoglu
Yerleskesi, 22030, Merkez / Edirne

(danisbaykan@gmail.com)
ABSTRACT

This paper, titled “Mining Centres in Western Anatolia in Ist Millennium BC” will analyse the data on collecting,
preparing and processing the ores in Western Anatolia. One of our important sources of information is the
archaeological data provided from the ongoing and completed excavations. The archaeological data will be run
against recent and ancient mining works in the region for multiplication of results. This research will include a
compilation of the published data from the excavations of Western Anatolia on the subject; an extensive assessment
on identified metal workshops, a discussion on the first appearance of workshops and on the political reasons of
their usage processes, and some proposals on origins of cultural differences by using historical, typological, and
analogical methods.

Mines are minerals with different uses, formed in different parts of the earth’s crust. Unlike the language of
chemistry, in archaeology the word “mine” is used as a synonym for “metal”. The word “mining” points to entire
field of applications on researching, unearthing, and operating mines. The origin of contemporary word “metal” is
mettallon in Ancient Greek, and metallum in Latin. Metals have specific colours, are shiny and easy-to-shape, and
therefore they are the preferred material for using in different aspects of daily life due to their attractive qualities
during Ancient Period and even earlier. We will obtain some ideas and data by discussing the necessary conditions
for metallurgical activities during 1st Millennium BC based on the characteristics of the period as well as by getting
support from some contemporary applications, and by looking into ancient uses and meanings of words, metal and
mine.

One of the primary objectives of this paper is to present a general evaluation of some individual excavation reports,
of special publications of researchers of the topic, and of publications by disciplines other than archaeology, such as
metallurgy, geology, and mineralogy in Western Anatolia during Ist Millennium BC. Different metals will be
mentioned without a specific emphasis on any, with the objective of arriving at a wholesome and an accurate view
on the metal production data and metallurgical activities in Western Anatolia during Ist Millennium BC. The
research of regional mineral deposits is important for this study, and therefore this paper will address contemporary
and known recent mining resources.

Keywords: Western Anatolia, Ancient Metallurgy, 1st Millennium BC, Metal Production, Metal Workshops
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ARKEOLOJIK VE ARKEOMETRIK VERiLER.IS.Iv(V}.INDA MO 3. BiNylp]N
SONUNA KADAR BATI ANADOLU MADENCILiGi VE METAL iSCIiLiGi

H. Levent Keskin
Ankara Universitesi, Dil ve Tarih — Cografya Fakiiltesi, Arkeoloji Béliimii 06100 Sihhiye-ANKARA
(levkes@gmail.com)

0z

Ekstraktif metaliirjinin ortaya ¢ikist ve metallerin yogun olarak kullanilmaya baslanmasi insanlik tarihindeki dnemli
doniim noktalarindan birini olusturur. Anadolu da metal endiistrisi alanindaki zengin buluntulartyla bu alanda “Eski
Diinya”nin dncii bolgelerinden birini temsil etmektedir. Maden yataklarinin zenginligi ve ¢esitliligi ile bunlarin kolay
ulasilabilirligi erken dénemlerden itibaren iilkenin farkli bolgelerinde gelismis metal endiistrilerinin ortaya ¢ikisina
zemin hazirlamistir.

Anadolu’da Erken Tung Cagini kapsayan MO 3. Binyil toplumsal diizeyde yasanan ve arkeolojik kayitta giiclii bir
sekilde izlenebilen bir dizi yenilik ve gelisimin yasandigi bir ¢ag olarak karsimiza ¢ikmaktadir. Farkli mimari
diizenlemeler, sosyal tabakalagsmanin ve farkli iskollarinin ortaya c¢ikisi, yonetici/elit kesimlerin zenginligini ve
giiclinii gosteren mezar ve define buluntular1 bu dénemi karakterize eden unsurlar arasinda sayilabilir. Bu dénemle
birlikte boyutu artan metal {iretiminin ancak gii¢lii ve sistemli bir organizasyon sayesinde yiiriitiilebileceginden
hareketle, toplumsal diizeyde yasanan bu degisimlerin ardinda maden yataklarinin isletilmesi, metal ticareti (gerek
hammadde gerekse son eser olarak) ile prestij objeleri olarak degerlendirilen degerli metallerden tretilmis mallarin
ticaretinin yattig1 sikca dile getirilen bir goriistiir. Bu baglamda madencilik ve metal isgiligi aktiviteleri hammadde
temininden eserlerin son kullanimina/terk edilmesine kadar gegen ¢ok bilesenli ve karmasik bir yap1 olarak ancak
biitiinciil bir perspektiften ele alinarak degerlendirilebilir.

18701i yillarda H. Schliemann’in Troia’da kesfettigi gorkemli hazine buluntulari sonrasinda Bati Anadolu gerek
Anadolu gerekse Ege kiiltiir bolgesi icinde metal endiistrisi acisindan &ne ¢ikan bolgelerden biri olmustur. Ozellikle
1980li yillardan itibaren yiiriitiilen yeni kaz1 ve arastirmalar da bu alanla ilgili ¢ok 6nemli veriler sunmaktadir. Sahil
seridi ve i¢ kesimlerde yer alan ¢ok sayida merkezde ele gecen buluntular Geg¢ Kalkolitik Cagda baglayan ve Erken
Tung Caginda doruga ulasan metaliirjik etkinliklerin varligini gostermektedir. Bolgenin bu alandaki envanteri Bati
Anadolulu metal isgilerinin ulastigi ustalik ve estetik diizeyi ve kiiltiirel iligkileri yansitmakla beraber hammadde
temininden iretim asamalarina kadar bu iskolunun organizasyonuna dair birgok konuda aydinlatici veriler
sunmaktadir.

Bu ¢alisma kapsaminda bugiine kadar ortaya konan arkeolojik ve arkeometrik veriler 15181nda Geg Kalkolitik Cagdan
MO 3. Binyil sonuna kadar olan donem boyunca Bati Anadolu metal endiistrisinin gelisim evreleri genis bir
perspektiften ortaya konmaya caligilacaktir. Bu baglamda hammadde kaynaklari, iiretim teknikleri ve stratejileri
dogrultusunda iskolunun organizasyonu ile toplumsal yap1 ve Kkiiltiirel iligkiler baglamindaki rolii de
degerlendirilecektir.

Anahtar Kelimeler: Bat1 Anadolu, Erken Tung Cag1, Eski Madencilik, Eski Metal Isciligi, iskolu Organizasyonu
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WEST ANATOLIAN MINING AND METALWORKING UNTIL THE END OF
THE 3%? MILLENNIUM BC IN LIGHT OF ARCHAEOLOGICAL AND
ARCHAEOMETRIC DATA

H. Levent Keskin
Ankara University, Faculty of Letters, Archaeology Department, 06100 Sthhiye-ANKARA
(levkes@gmail.com)

ABSTRACT

The emergence of extractive metallurgy and the intensive use of metals constitute one of the major turning points in
human history. In this respect Anatolia, with its rich inventory, represents one of the most prominent regions of the
“Old World”. The richness and diversity of the ore deposits and ease access to them resulted in the emergence of
developed metal industries in different regions of the country from earlier periods onwards.

The Early Bronze Age in Anatolia, which covers roughly the 3" Millennium BC, appears with a series of novelties
and developments on societal level that are strongly reflected in the archaeological record. Different architectural
arrangements, the emergence of social stratification and craft specialization and the spectacular finds from burial
contexts and hoards reflecting the wealth and power of the ruling élite can be listed as the most significant hallmarks
of this period. Following the assumption that the increasing size and dimension of the metal industries of this period
can only be executed through a well-organized and systematic administration it is often mentioned that metallurgical
activities constitute one of the most important trigger factors behind these societal changes, including but not limited
to the exploitation of ores, trade on metals (both as raw materials and finished products) and the circulation of
prestige goods from precious metals. In this manner mining and metalworking activities can only be addressed as a
whole process reflecting a multi-tiered and complex procedure from raw material procurement to the final use and
deposition of objects.

After the discovery of spectacular treasure finds of Troia by H. Schliemann in the 1870s, Western Anatolia became a
prominent region in a wider Anatolian and Aegean context in terms of metallurgical activities. The new excavations
and researches, especially since the 1980s, provided important data on this very subject. The finds recovered from
many sites both on the coastline and inland zones indicate the presence of metallurgical events starting in the Late
Chalcolithic Period and reaching a peak during the Early Bronze Age. The inventory of the region not only reflects
the craftsmanship and aesthetic level of West Anatolian metalsmiths and cultural interactions, it also provides
enlightening data on the organization of this craft, from raw material procurement to production stages.

Through combining and reassessing both archaeological and archaeometric data from a broad perspective, this
study aims to present the developmental stages of the Western Anatolian metal industry from the Late Chalcolithic
Period until the end of the 3 millennium BC. In this context, through the production techniques and strategies, the
organization of this craft and its role within the social structure and cultural interactions will be evaluated.

Keywords: West Anatolia, Early Bronze Age, Ancient Mining, Ancient Metalworking, Craft Organization
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KONYA CEVRESINDE ANTIK MADENCILIK VE CIVA

Hasan Bahar

Selcuk Universitesi Tarih Boliimii, Konya (hbahar@selcuk.edu.tr)

Ozet

Madenciligin tarihi insanlik tarihi kadar erkene gider. Tarih 6ncesinden itibaren insan yagaminda yer
alan madenler bir¢ok alanda kullanilmistir. Yiiksek daglarla cevrili Anadolu madencilik yoniinden
zengin kaynaklara sahiptir. Burada yasayan toplumlar kendi maden ihtiyaclarint karsiladiklar1 gibi
cevresindeki bolgelere de ihrag etmiglerdir.

Anadolu’nun merkezinde yer alan Konya ve cevresi de madencilik yoniinden zengindir. Konya
Catalhoyiik’te yapilan arkeolojik kazilarda ortaya ¢ikan bulgular civa, bakir ve kursun gibi madenlerin
Neolitik Cag’dan itibaren bolgede kullanildigini géstermistir.

Konya gevresinde yapilan arkeolojik yiizey arastirmalarinda bir¢ok antik yerlesim ve g¢evresinde
madencilik yapildigin1 gosteren maden posalar1 ve galeriler tespit edilmistir. Bu veriler iizerinde yapilan
caligmalar bolgede antik donemde bakir, altin, giimiis, kursun, demir ve civa gibi madencilik
faaliyetlerinin yapildigin1 yansitmaktadir. Ayrica bu posalar antik donemde teknolojisi bilinmedigi i¢in
kullanilmayan uranyum, ¢inko ve nikel gibi madenlerin de varligini ortaya koymustur.

Burada, bolgede dokuz bin yildir kullanilan civa hakkinda durulacaktir. Dokuz bin yildir bilinen Sizma
ve Ladik civa yataklarinin yam sira Bozkir ve Hadim arasinda tespit edilen Bagbags1 Baraj Alanindaki
civa galerilerinden s6z edilecektir.


mailto:hbahar@selcuk.edu.tr
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ANCIENT MINING AND MERCURY IN KONYA VICINITY

Hasan Bahar

Selcuk Universitesi Tarih Boliimii, Konya (hbahar@selcuk.edu.tr)

Abstract

The history of mining goes back so long as the history of the mankind. From Prehistoric times the metals
existed in living of the mankind and were used in different fields. Anatolia, surrounded by high
mountains, is rich in metal sources. Communities, which lived here, supplied themselves and the
surrounding areas metal need.

Konya and its vicinity in the centre of Anatolia is also rich in terms of metal supplies. Excavations
carried out at Catalhoyiik have emerged metals like as mercury, copper and lead, which prove that these
metals have been used in the region since the Neolithic Age.

During archaeological surveys in Konya area, slags and mines were discovered which show that there
were mining activities in different ancient settlements. Analyses on these findings indicate that there
were copper, gold, silver, lead, iron and mercury mining activities in the region in the Antiquity.
Furthermore these slags have showed that metals like uranium, zinc and nickel, which were unknown
for the ancient mining technology, were present.

This work is about the mercury, which has been processed in the region for nine thousand years. Besides
Sizma and Ladik mercury deposits, which have been known for nine thousand years, the tunnels at
Bagbasi Dam between Hadim and Bozkir, will also be mentioned.
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BATI ANADOLU MADENCILIK TARIHININ ERKEN ASAMALARI

Erkan Fidan
Bilecik Seyh Edebali Universitesi Fen Edebiyat Fakiiltesi Arkeoloji Boliimii

erkanfidan@gmail.com

oz
Tarih Oncesi Dénem arkeolojisinin en prestijli buluntu gruplarinin basinda metal eserler gelmektedir.
Metal eserler kendi gelisim siireci icerisinde hep 6zel nitelikli olarak goriilmiis ve her zaman elit kesimin
sembolii olmustur. Metal eserler, tipolojik Ozelliklerinin yaninda teknolojik ag¢idan da donem

arkeolojisinde 6n plandadir. S6z konusu teknolojinin anlagilmast i¢in yiizey aragtirmalari yapilmakta ve
eser bilesimlerinin anlasilmasi i¢in diger bilim dallarinin yardimiyla analizler yapilabilmektedir.

Bati Anadolu’da Maden Tektik ve Arama Genel Midiirliigii’'niin (MTA), 1930'lu yillardan sonra
modern maden yataklaria yonelik ¢aligmalarinin prehistorik maden arastiricisi olan De Jesus tarafindan
yayinlanmasi, bolgede erken donem madenciligi ile ilgili ilk 6nemli ¢alisma olarak tanimlanabilir.
Sonrasinda 80 ve 90°l1 yillarda yerli ve yabanci bazi ekipler bolgede madencilik ile ilgili yiizey
aragtirmalar1  gerceklestirmigtir. Bu c¢aligmalar iginde Kiitahya Glimiiskoy’de bulunan ciiruflar
sayesinden en azindan MO 2400’lerde, buradan giimiis cikarildig1 tespit edilmistir. Bat1 Anadolu’da
metal eserlerin bilesimini ve dolayisiyla bunlarin teknolojilerini anlamak i¢in yapilan en eski kimyasal
analizler ise 19. ylizy1l sonlarinda Schliemann’in Troya kazilar sirasinda yapilmistir. Bu konudaki ilk
sistematik arastirma U. Esin tarafindan 60’l1 yillarda baslatilmistir. 90’11 yillarin sonuna kadar esere
zarar veren tekniklerin kullanilmasinin ardindan ise artik giinimiizde Tasinabilir X-Igin Floresans cihazi
ile bir devrim niteliginde olan tahribatsiz sekildeki analizler yapilabilmektedir.

Burada s6z konusu tiim bu caligmalara ek olarak E. Fidan tarafindan son yillarda yapilmakta olan
Eskisehir ve Kiitahya Illeri Tarih Oncesi Dénem Yiizey Arastirmalari ile M. Massa ve E. Fidan’in
yiirtittiikleri Bati Anadolu Tagiabilir X-Isin Floresans yontemi ile metal eser analizi projelerinin ilk
sonuglarindan yola ¢ikarak Bati Anadolu madencilik tarihinin erken asamalarina katki sunulmaktadir.

Anahtar Kelimeler: Tarih Oncesi Dénem Madenciligi, Bati Anadolu, Taginabilir X-Isin Floresans,
Yiizey Arastirmasi, Metal Eser
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EARLY STAGES OF WESTERN ANATOLIAN MINING HISTORY
Erkan Fidan

Bilecik Seyh Edebali University, Faculty of Science and Letters, Department of Archeology

erkanfidan@gmail.com

ABSTRACT

Metal artefacts are among the most prestigious findings for the prehistoric archaeology. They have
always seen as special and became a symbol for the elites. These products are on the foreground in
technical sense in the era, as well as their typological features. Surveys are conducted and chemical
analyses are carried out to be able to understand their compositions.

Starting in 1930s, the Maden Tetkik ve Arama Genel Miidiirliigii (MTA), conducted numerous
investigations to understand the economic feasibility of modern metallic deposits in Turkey and the
published reports by the prehistoric mine researcher De Jesus, are important since they are preliminary
for the western Anatolia. In the 1980s and 90s, national and international teams conducted some surveys
of pre-modern mines across the region. As a result of these researches, vast amounts of slags, witnessing
the extraction and refinement of silver and lead at least since 2400 B.C. in Giimiiskéy (Kiitahya) has
been discovered. In western Anatolia, the earliest chemical analyses to understand the composition of
metal artefacts and thus their alloying technologies were carried out during the Schliemann’s
excavation of Troy at the end of the 19th century. The first systematic work has been launched by U.
Esin in the sixties. The analyses had destructive effects on artefacts due the technology, still in the 90s,
but today we can work wiht a non-destructive method by using portable X-Ray Fluorescence
Spectrometer.

In addition to all studies that were mentioned in here, the “Eskisehir and Kiitahya Prehistoric Research
Project conducted by E. Fidan and “From mines to graves: the early stages of metallurgy in western
Anatolia”, carried out by M. Massa — E. Fidan are trying to shed a light on production Technologies in
western Anatolia.

Key words: Prehistoric Metallurgy, Western Anatolia pXRF, Survey, Metal Artefacts
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URARTU KRALLIGI’NIN ASKERI YASAMINDA MADENIN ONEMI

) Pimnar Pmarcik
Diizce Universitesi Fen Edebiyat Fakiiltesi Tarih Béliimii
(pinarpinarcik@gmail.com)

oz
Glinlimiizde oldugu gibi Eskicag’da da maden insanoglunun yasaminda Onemli bir yer tutmustur.
Ozellikle devletlesme siireci ile birlikte belirleyici gii¢lerden birisi olmustur. Nitekim bu siirecte sinirlarim
genisletme kaygist devletler arasinda savaglara neden olmustur. Siiphesiz savaslarin vazgecilmez
techizatlar1 arasinda at ve silahlarin geldigi bilinmektedir. S6z konusu durum Van Golii Havzast merkez
olmak iizere kurulmus olan Urartu Krallig: i¢in de gegerlidir. Urartular’in kuruldugu cografyanin maden
acisindan zengin oldugu ve Urartulu zanaatkarlarin madeni en iyi sekilde degerlendirdigini dénemin
arkeolojik belge ve kalintilarindan bilmekteyiz. Keza bdlgenin maden agisindan zengin olmasi Urartu’nun
en biiylik rakibi Assur’un bolgeye siirekli seferler diizenlemesine de neden olmustur. Urartular madeni,
takisindan silahina kadar hemen hemen hayatin her alaninda kullanmistir. Giigli ve diizenli bir orduya
sahip olan Urartu Krallig1 ok uglari, mizraklar, kalkan, migfer, at kosum takimlari, tasit aksamlari, zirh
gibi birgcok askeri teghizatin iiretiminde tung basta olmak {izere demir madeninden istifade etmistir.
Urartu’nun madencilik alanindaki bu basarisi uzun yillar ayakta kalmalarint saglamis olmalidir. Calisma
konumuz olan Urartu Kralligi’nin Askeri Yasaminda Madenin Onemine dair yaptigimiz ¢ikarimlar, Demir

Cag’da Urartu Kralligi’nin sosyo-ekonomik yapisina ve siyasi varligima katkilarin1 sunmasi agisindan

Onem arz etmektedir.

Anahtar Kelimeler: Urartu, maden, askeri gii¢, Demir Cag.
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IMPORTANCE OF MINE IN MILITARY LIFE OF URARTIAN KINGDOM

Pinar Pmarcik
Diizce Universitesi Fen Edebiyat Fakiiltesi Tarih Béliimii
(pinarpinarcik@gmail.com)

ABSTRACT

As today, the mine has an important place in human life in ancient ages. Especially with the process of
State formation, it has become one of the decisive forces. Hence, concern of boundary widening has
caused wars between states in this process. Undoubtedly, it is known that horse and weapons are among
the indispensable equipments of wars. This situation is also valid for the Urartian Kingdom which was
founded mainly in Basin of Van Lake. We know by archaeological documents and findings of the period
that the geography on which Urartu was founded was rich in minerals and the Urartian craftsmen
processed the mine in the best way. Therewithal, the fact that the region was rich in terms of minerals also
caused Assyria, the greatest opponent of Urartu, to organize regular campaigns to the region. The
Urartians have used the mine almost in every field of their lives from jewellery to weapon. The Urartian
Kingdom which had a strong and regular army has benefited from irom mine, mainly bronze in the
production of many martial equipments such as arrow heads, spears, shield, helmet, horse harnesses,
vehicle accessories, armour, etc. This success of Urartu in mining industry should have provided them to
survive for long years. Our inferences about the importance of the mine in the martial life of the Urartian
Kingdom which constitute our study topic are important in terms of contributions to socio-economical

structure and political existence of the Urartian Kingdom in Iron Age.

Keywords: Urartian, mine, military life, Iron Age.
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DEMIR CAGLAR ONCESI DOGU-GUNEYDOGU ANADOLU MADENCILIGININ
GELIiSiM ASAMALARI

Sirn TIRYAKI
Yrd. Dog. Dr, Bingél Universitesi F. en-Edebiyat Fakiiltesi, Tarih Boliimii
(sirri_tiryaki@hotmail.com)

OZ

Yakin Dogu cografyasinin en verimli maden kaynaklarina sahip olan Anadolu’daki madencilik
faaliyetlerinin gegmisi MO 8000°1i yillara, yani Canak Comleksiz Neolitik Cag’a (Bilinen yaygin
tanimiyla Cilalitag Devri) kadar inmistir. Canak Comleksiz Neolitik Cag’dan Modern Cumhuriyete
kadar gegen biitiin donemler boyunca Anadolu cografyasi madencilik konusunda araliksiz olarak
Yakin Dogu’nun basat merkezlerinden biri olmustur. Bu cografyada madenciligin seriiveni Canak
Comleksiz Neolitik Cag’da bakirin doviilerek bi¢im verilmesiyle baglamigtir. Dviilerek levhalar
seklinde bigimlendirilen bakirdan Anadolu halki igne ve kiigiik boncuklar yapmay1 basarmistir.
Anadolu halkinin madencilik konusunda ilk olarak bakir1 iglemesinde, muhtemelen bakirin toprak
yiizeyinden ve dogal maden yataklarindan rahatlikla elde edilmesi etkili olmustur. Neolitik Cag’da
Dogu-Giineydogu Anadolu madenciligi 6zeline indigimizde ise karsimiza Yakin Dogu madenciligi
acisinda da imtiyazli bir konuma sahip olan Cayonii (Diyarbakir-Ergani) yerlesimi ¢ikmaktadir.
Cayonii yerlesimini imtiyazli kilan durum ise bu yerlesim alaninin Ergani bakir yataklarina oldukca
yakin mesafede olmasidir. Bu durum, Cayonii’ndeki madencilik faaliyetlerine miispet katkilar
saglamak disinda bu yerlesim yerine diinyada madencilik faaliyetlerinin yiiriitiildigii en eski
yerlesim alanit olma hiiviyeti de kazandirmistir. Cayonii’'nde atesin kontrol altina alinmasiyla
birlikte bakir isleme faaliyetlerinde 1s1 bilingli bir sekilde kullanilmaya baglanmistir. Bu yerlesim
alaninda atesin metaliirjik faaliyetlerde kullanildiginin kaniti olarak ¢ok sayida bakir boncuk, kiipe,
yliziik veya hizma ele gegirilmistir.

MO 5000’li yillarda Kalkolitik Cag’la (Bakir Devri) birlikte Dogu-Giineydogu Anadolu
madenciligi 6zelinde Anadolu madenciligi farkli yonde evrilmeye bagsladi. Sanirim Kalkolitik
Cag’da Anadolu’daki madencilik faaliyetleri i¢in “gelisim evresi” tabirini kullanmak yerinde bir
davranis olur. Ciinkii bu ¢agda Anadolu’da gelisen madencilik faaliyetleri, ticari ve kiiltiirel
iliskiler sonucunda giineydeki Suriye ve Mezopotamya cografyalarina kadar yayilmistir. Dogu-
Gilineydogu Anadolu’daki yerlesim alanlarina baktigimizda, Arslantepe’de (Malatya) bakirin
uygun miktarda arsenle karistirilarak daha dayanikli ve direngli metal nesneler elde edildigi
goriiliir. Bu durum ayni1 zamanda yore halkinin madencilik konusunda beli bir uzmanlik seviyesine
ulagtiginin da kanitidir. Kalkolitik Cag’da Dogu-Gilineydogu Anadolu’daki yerlesim alanlarinda
ele gecirilen metal ciiruflar1 ve eritme kaplari, metal eritme isleminin bu yerlesim alanlar1 igerisinde
gerceklestirildigini gdstermektedir. Tung Caglarla (MO 2000-1000) birlikte Anadolu madenciligi
icin “endiistri donemi” baslamistir. Anadolu halki bu donemde uygun miktarda kalay ve bakiri
karistirarak tung elde etmeyi basardi. Tuncun kullanilmasiyla birlikte daha dayanikli silahlar
tiretildi ve metal tiretimi konusunda ileri diizeyde uzmanlasma seviyesine ulasildi. Erken Tung
Cagi’nda Elazig il sinirlar igerisinde bulunan Norsuntepe, Tepecik ve Tiilintepe’de elen gecirilen
madeni buluntularda arsenik, kursun, kalay ve demirin kullanildig tespit edilmistir. Erzurum’daki
Karaz ve Giizelova hoyiiklerinde bigaklar, baltalar, mizrak uglarinin yani sira tungtan yapilmais bir
halka ele gecirilmistir. Erken Tun¢ Cagi’'nda Yakin Dogu’nun 6nemli yerlesim alanlarindan biri
olan Malatya-Arlanstepe de Dogu-Gilineydogu Anadolu madenciligi acisindan olduk¢a 6nemli
buluntular sunmustur.
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Yukaridaki verilerden yola ¢ikarak Neolitik Cag’dan Demir Caglara gegen biitiin donemler
boyunca Dogu-Giineydogu Anadolu madenciliginin gelisim evrelerini ortaya koymak
calismamizin en Onemli amacini olusturmustur. Dogu-Giineydogu Anadolu’daki yerlesim
alanlarinda ortaya ¢ikarilan madeni buluntulardan yola ¢ikarak bdlgenin madenciligine dair veriler
ortaya koymak bu c¢alismanin ana yontemlerinden biri olmustur. Dogu-Giineydogu Anadolu
0zelinde Anadolu cografyasiin sahip oldugu madencilik potansiyelinin tarih 6ncesi donemlerde
Anadolu’da kurulan uygarliklarin gelisimindeki katkisin1 ortaya koymak ise g¢aligmamizin
sonuglar1 arasinda yer almistir.

Anahtar Kelimeler: Bakir, Kalay, Kursun, Metal Nesneler, Tung

DEVELOPMENT STAGES OF EASTERN AND SOUTHEASTERN ANATOLIAN
MINING BEFORE IRON AGE

Sirn TIRYAKI
Assoc. Prof. Dr, Bingél University Faculty of Science and Literature, Department of History
(sirri_tiryaki@hotmail.com)

ABSTRACT

The history of mining activities in Anatolia, which has the most efficient mineral resources of Near
East geography, goes back to 8000 BC, so to the Pre-Pottery Neolithic Age. Throughout all the
periods from the Pre-Pottery Neolithic Age to the Modern Republican period, Anatolia geography
has been one of the main centers of Near East in terms of mining. The adventure of mining in this
geography began with the beating and shaping of copper in the Pre-Pottery Neolithic Age.
Anatolian people succeeded to make needles and small beads from copper from which plates were
obtained by hammering. Easily obtaining of the copper from the surface of the earth and natural
mining deposits probably became effective for the Anatolian people to process mining firstly. It is
coincided with the Cayonii (Diyarbakir-Evgani) settlement, which has a privileged position
regarding to the Near East mining, as getting to the core of the Eastern and Southeastern Anatolian
mining in Neolithic Age. The settlement is very privileged because this area is very close to the
Ergani copper deposits. This situation, in addition to providing positive contributions to the mining
activities in Cayonii, has also provided the identity of being the oldest settlement area in the world
where mining activities are conducted. With the control of fire in Cayonii, heat has been used
consciously in copper processing activities. The proof of the fact that fire is used in metallurgical
activities in the settlement is that a large number of copper beads, earrings, rings or pellets have
been found there.

In the 5000s BC, the Anatolian mining specific to Eastern-Southeastern Anatolia mining started to
evolve differently with the Chalcolithic Age (copper age). I suppose it would be a good idea to use
the term "developmental stage" for mining activities in Anatolia in the Chalcolithic Age. Because
the mining activities that developed in Anatolia during this period spread to the southerly Syrian
and Mesopotamian geographies as a result of commercial and cultural relations. Upon examining
the residential areas in East-Southeastern Anatolia, it is seen that in Arslantepe (Malatya) more
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stable and resistant metal objects are obtained by mixing arsenic with the appropriate amount of
copper. This case also proves that local people have reached a certain level of expertise in mining.

In the Chalcolithic Age, metal clinkers and melting pots recaptured in the settlement areas of East-
Southeast Anatolia indicate that metal melting is carried out in these settlements. With the Bronze
Ages (2000-1000 BC), the "industry period" for Anatolian mining had started. In this period,

Anatolian people succeeded in obtaining bronze by mixing tin and copper in proper amounts. With
the use of bronze, more durable weapons were produced and advanced level of expertise in metal
production was achieved. It is found that arsenic, lead, tin and iron were used in the metallic finds
recaptured in Norsuntepe, Tepecik and Tiilintepe which were located within the borders of Elazig
province in the Early Bronze Age. In Karaz and Giizelova mounds in Erzurum, knives, axes, spear
heads as well as a ring made of bronze were seized. Malatya-Arlanstepe, one of the most important
settlement areas of the Near East in the Early Bronze Age, also supplied considerable finds in
terms of the mining of East-Southeastern Anatolia.

Starting from the above data, revealing the developmental stages of the East-South-Eastern
Anatolian mining throughout the entire period from the Neolithic to the Iron Ages constituted the
most important aim of our work.It has been one of the main methods of this work to reveal the
mining of the region from the mining findings discovered in settlements in the East-Southeast
Anatolia. It is among the results of our work to reveal the contribution of the mining potential of
the Anatolian geography to the development of the civilizations established in Anatolia in
prehistoric times, especially in the Eastern-Southeastern Anatolia.

Keywords: Copper, Tin, Lead, Metal Objects, Bronze
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ANADOLU’DA iLK TUNC CAGI’NDA STATU SEMBOLU OLARAK METAL
KAPLAR

Murat Tiirkteki
(Bilecik Seyh Edebali Universitesi Fen Edebiyat Fakiiltesi Arkeoloji Béliimii)

murat.turkteki@bilecik.edu.tr

OZET

Anadolu’da MO.3. Binyilin sonu énemli kiiltiirel degisimlerin yasandig1, uzak bolgeler arasi iliskilerin
yogunlastigi, sehirciligin gelistigi ve metaliirji alaninda 6nemli yeniliklerin gergeklestigi bir donem
olarak tanimlanabilir. Bu donemde sosyal statii nesneleri olarak degerlendirilen buluntularin sayisinda
ve dagiliminda bir atis yasanmistir. Bunlar arasinda yari1 degerli taglar, torensel silahlar, takilar ve
metal kaplar sayilabilir. Bir nesnenin prestijli olmasini saglayan nedenlerin basinda iiretim zorlugu ve
ve hammaddesinin az bulunur olmasi gelir. Bu dogrultuda “elit” olarak smniflandirilan kisilerin
kullandig diisiintilen metal kaplarin kullanimi ayn1 zamanda sosyal bir degisimin de yansimasidir.

Metal kaplar kazilarda diger buluntu gruplarina oranla daha az sayida ele gecirilmistir. Pekc¢ok
arkeolojik kazida ise hi¢ ele gegmemistir. Buna karsin kaplarin pigmis toprak taklitleri ise daha fazla
saylda karsimiza ¢ikmaktadir. Dolayisiyla bu imitasyonlar metal kaplarin aslinda arkeolojik kazilarda
saptandigindan daha yaygin olarak bilindigini, kullanildigin1 ve 6nemsendigini de gostermektedir. S6z
konusu eserler sayesinde birbirinden oldukc¢a uzak bolgeler arasinda bir iligki kurmak miimkiin
olabilmektedir. Diger yandan s6z konusu buluntularin bir kisminin detayli olarak yayinlanmamis ve
kontekst baglaminda ele alinmadan degerlendirilmis olmasi ise biiyiik bir eksiklik olarak karsimizda
durmaktadir. Bu ¢aligmanin amaci s6z konusu metal kaplarin krono-tipolojik bir analizini yapmak ve
ele gecirildikleri konteksti de gbz oniinde bulundurarak kullanim ve islev agisindan degerlendirmektir.
Anadolu’daki kazilarda saptanmis olan bu eserler iizerinden bir degerlendirme yaparak, s6z konusu
kaplarin isaret etti§i yeni igme aligkanliklar1 ve tdrensel uygulamalar yine bu calisma iginde ele
almacaktir.
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METAL VESSELS AS A STATUS SYMBOL IN THE ANATOLIAN EARLY
BRONZE AGE

Murat Tiirkteki

(Bilecik Seyh Edebali University Faculty of Science and Letters, Department of Archaeology )

murat.turkteki@bilecik.edu.tr

ABSTRACT

The end of the 3rd millennium BC can be identified as a period of important cultural changes, seen
through the expansion of long distance networks, the development of urbanism and innovations in
metallurgy. In this period there is an increase in the number and typological range of social status
objects, such as semi-precious stones, ritual weapons, pendants and metal vessels. The most important
parameter to identify an object as prestigious is the difficulty of its production and/or rarity of its raw
material. In this perspective, the use of metal vessels thought to be used by people who are considered
as “elite” is at the same time the reflection of a social change.

While we know of the existence of metal vessels from a small number of findspots, these are an
extremeley rare find and most excavations never yielded any evidence for them. On the other hand,
ceramic imitations of these vessels have been found more often (metal skeuomorphs). These imitations
suggest that the metal vessels were known and used more commonly and valued more than we would
expect simply from archaeological data. All of these finds do show the existence of a long-distance
exchange of such objects. However, the fact that many of the findings have not been published in
detail and their retrieval context is unknown is a big shortcoming. The aim of this study is to do a
chrono-typological analysis of the metal vessels and determine their function according to the context
they were found. The new drinking habits and ceremonial practices pointed out by the vessels will be
discussed in this study by making an evaluation on these artefacts which have been determined in the
excavations in Anatolia.
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TASINIR VE TASINMAZ ARKEOMETALURJI VERILERIN
KORUMA ONARIM UYGULAMALARI

Ceren BAYKAN
Trakya Universitesi, Sehit Ressam Hasan Riza Giizel Sanatlar MYO, Sarayi¢i Yerleskesi 22020, Edirne
(cerenbaykan@trakya.edu.tr)

0z

Arkeometaliirji verilerinin korunabilmesi, taginmaz arkeometaliirji verilerin yerinde koruma
stirecleri ve tasinir verilerin onarim, saglamlastirma uygulamalari ile depolanma kosullarina
baglidir. Bu nedenle “Tasinir ve Tasinmaz Arkeometaliirji Verilerin Koruma Onarim
Uygulamalar1” baslikli bu ¢calismada uygun koruma onarim ve depolama siirecleri ele alinacaktir.
Calismanin 6rneklendirmeleri ¢ogunlukla Nif Dag1 Kazis1 buluntularindan segilecektir. Izmir
ilinin Buca, Bornova, Torbali ve Kemalpasa il¢elerinin sinirlarinda bulunan Nif Dag1 Arastirma
ve Kazilar, Istanbul Universitesi'nden emekli Prof. Dr. Elif Tiil Tulunay baskanlhiginda
yiirlitiilmektedir. Proje kapsaminda dort farkli alanda (Karamattepe, Ballicaoluk, Baspinar,
Dagkizilca) siirdiiriilen kazi ¢aligmalarinda Karamattepe ve Ballicaoluk kazi alanlarindan yogun
olarak tasmir ve tasinmaz arkeometaliirji verilerine rastlanmistir. Ballicaoluk buluntularinin
tamamu taginabilir arkeometaliirjik verilerden olusurken, Karamattepe’de Anadolu metaliirji tarihi
acisindan Onemli firin kalintilar1 da tespit edilmistir. Bu calismada Ballicaoluk ve
Karamattepe’deki metal iiretim siire¢lerine ait kii¢iik buluntularin koruma onarim ve depolanmasi
ile Karamatttepe’de tespit edilen taginmaz metaliirji verilerin yerinde koruma onarim stirecleri
aktarilacaktir.

Anahtar Kelimeler: Arkeometaliirji, Nif Dagi, koruma, onarim
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APPLICATIONS OF PRESERVATION AND RESTORATION OF MOBILE AND
IMMOBILE ARCHAEO-METALLURGIC DATA

} Ceren BAYKAN
Trakya Universitesi, Sehit Ressam Hasan Riza Giizel Sanatlar MYO, Sarayici Yerleskesi 22020, Edirne, TR
(cerenbaykan@trakya.edu.tr)

ABSTRACT

Ability to preserve archaeo-metallurgy data depends on in-place preservation processes for
immobile data, and on restoration, and reinforcement applications and storage conditions of
mobile data. Accordingly this study, titled “Applications of Preservation and Restoration of
Mobile and Immobile Archaeo-Metallurgic Data” will look into applicable processes for
preservation, restoration and storage of such data. The samples evaluated in this study will be
selected from the findings of Nif Mountain Excavation. Nif Mountain Researches and
Excavations reside at the borders of suburbs of Buca, Bornova, Torbali, and Kemalpasa of Izmir
City and are led by Prof. Dr. Elif Tiil Tulunay, a now retired member of Istanbul University. The
excavation works continue in four different areas —Karamattepe, Ballicaoluk, Baspinar, and
Dagkizilca—, and two of these —Karamattepe and Ballicaoluk— provide intensive mobile and
immobile archaeo-metallurgic data. All of Ballicaoluk finds are mobile archaeo-metallurgic
data, and some oven remains located in Karamattepe are important for the history of metallurgy
in Anatolia. This study will concentrate on preservation, restoration, and storage of small finds
about metal production processes in Ballicaoluk and Karamattepe, and on in-place preservation
and restoration processes of immobile metallurgical data identified in Karamattepe.

Keywords: Ancient Metallurgy, Metal Workshops, Nif Mountain, Preservation, Restoration
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PATLATMALI KAZILARIN YAPILDIGI MADEN VE TAS OCAKLARININ TARIHi VE
KULTUREL ALANLARA ZARAR VERMEYECEK MESAFELERININ BELIRLENMESI
UZERINE BiR YORUM

G. Giilsev Uyar
Hacettepe Universitesi, Maden Miih. BSl. Ankara (gulsevuyar@hacettepe.edu.tr)
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Enerji ve Tabi Kaynaklar Bakanligi’nca 2010 yilinda hazirlanan Madencilik Faaliyetlerinin Uygulama Y 6netmeliginin
24, Maddesi yeniden diizenlenerek, patlatma yapilan maden ve tas ocaklarinin birinci derece sit alanlar1 ve kiiltiirel
varliklara izin verilen mesafeleri olan, “6ngdriiniim alaninda 300 m, 6ngoriiniim alani diginda 150 m” olarak belirtilen
mesafelerde degisiklige gidilmistir. 21 Eyliil 2017 Resmi Gazetede yayimlanan bu degisiklikle, Maden Yonetmeligin
26. madddesinde “.... patlatma yapilarak iiretim yapilan madenlerin projesinde talep edilen izin alan1 ve kirma-eleme
tesis yerlerinin yollar, organize tarim ve hayvancilik bolgeleri, denizler, goller, birinci derecede sit alanlarinda fiziki
olarak ortaya ¢ikarilmis Kkiiltiirel varhklarin 6n goriiniim alaninda yatay olarak en az 500 m mesafede, dngoriiniim
alan1 disinda ise en az 150 m mesafe dahilinde izin verilmez...” ibaresi getirilmistir. Bu bildiri, patlatmali kazi1 ¢alismasi
yapilan maden ve tas ocaklarinin tarihi ve kiiltiirel alanlara yakinliklari ile ilgili mesafelerin belirlenmesi hakkindaki
yorumlari barindirmaktadir.

Tas ocagi, agik ve yeraltt maden isletmeleri, metro- demiryolu tiinel gibi alt yap1 islerinde patlayici ile kayalar
parcalama faaliyetlerinde, enerjinin biiyiik bir boliimii bu amag i¢in kullanilirken, bir kisim enerji de tas savrulmasi,
hava soku, toz emisyonu ve sismik dalga olarak ¢evreye yayilmaktadir. Patlatmalarin bu olumsuz etkilerini en aza
indirmek i¢in uzun yillardir calismalar yapilmis, ¢evreye verilen etkileri kontrol altinda tutabilmek igin bir takim
standartlar olusturulmustur (Uyar, 2017). Patlatmalarin ¢evreye etkilerinden en ¢ok sikayet edilen konu, patlatma
kaynakli sismik dalgalardir. Ciinkii, uygun olmayan parametrelerle kontrolsiiz bir sekilde yapilan patlatmadan
kaynaklanan sismik dalgalar, ayn1 deprem dalgalar1 gibi hem insanlar lizerinde olumsuz etkiler yaratabilecegi gibi,
yapilarda hasarlara sebep olabilecektir. Bu yapilar, tarihi ve kiiltiirel varlik alanlarinda ise, bu olumsuz etkilerin en aza
indirilmesi i¢in daha da o6zel bir 6nem gosterilmelidir. Ciinkii, saglam, betonarme yapilar diisiliniilerek hazirlanmis
standartlar gozetilerek yapilan patlatma tasarimlari ile, isletmeler, bu alanlardan yonetmelikte belirtilen mesafeler kadar
uzak olsalar dahi, bu tarihi alanalara zarar verecek sismik dalga, tas savrulmasi, hava soku gibi ¢evresel problemler
yaratabilirler ve tarihi yapilarda beklenmeyen hasarlara neden olabilirler.

Problemin ana kaynagi olan sismik dalgalarin etkilerini azaltabilmek i¢in, 1960’11 yillardan beri kullanilan, en yiiksek
pargacik hizi-6l¢ekli mesafe (PPV-SD) iligkilerine dayanan pek ¢ok ampirik formiil bulunmaktadir. Formiil 1°de verilen
bu iligkide, PPV, titresimin en yiiksek tanecik hizini; k ve B, arazi katsayilarini; R, patlatma bolgesi ile patlatmadan
sikayetci olan yer arasindaki mesafeyi; Q ise, gecikme basina kullanilan patlayict madde miktarini vermektedir (Siskind
vd. 1980, Uyar ve Aksoy, 2015).

PPV=Kx(RNQ)?* (1)
RAQ =SD Q)
Formiil 2°de R/NQ terimine, SD: Olcekli Mesafe (Scaled Distance, SD) denilmistir.

Formiil 1’den anlasilacag: iizere, patlayici ile kaya parcalama isleminin yapildig1 yerlerin, sit alanlarinda nasil bir
titresim etkisi yaratacagi sadece mesafe, R, ile degerlendirilmektedir ki bu sit alanlarina etkilerin tek ve basit bir
parametre ile belirlenmesi bir ¢ok problemi de beraberinde getirmektedir. Patlayici miktari, Q; sismik dalgalarin
patlatma yapilan yer ile sit alan1 arasinda seyahat ederken ugradigi jeolojik etkileri belirleyen arazi katsayilari k ve § da,
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en az mesafe kadar onemlidir. Bu sebeple, patlatma kaynakli sismik dalgalarin sit alanlarina hasar vermemesi icin,
patlatma yapilan yerleri bu alanlardan belirli mesafelerde uzak tutmak yeterli olmayacagi gibi, sadece mesafelere uyan
ama gerekli kontrollii patlatma sartlarini yerine getirmeyen igletmeleri, yaratabilecegi olasi ¢evresel problemler ve tarihi
tahribatlar nedeniyle, yargi ile kars1 karsiya birakacaktir. Ciinkii patlayict madde miktari, patlayict maddelerin
yerlestirildigi patlatma deliklerinin birbirlerine gore gecikmeli olarak ateslenmelerini saglayan atesleme elemanlar1 ve
jeolojinin etkisi gbz Oniine alinarak hazirlanan patlatma tasarimlari, patlatma kaynakli cevresel etkilerden en dnemlisi
olan sismik dalgalarin sit alanlarina hasar verip vermeme durumunu degistirir. Bu sebeple, sit alanlarina yakin
patlatmali kaya kazis1 yapilacak ise, ise baslamadan Once, basta patlatma kaynakli sismik dalgalar olmak {izere, tas
savrulmasi, hava soku gibi olumsuz etkileri en aza indirecek patlatma tarasimlarinin konunun uzmanlar tarafindan
yapilmasini saglanmalidir. Yonetmelige giren 500 m ve 150 m gibi sabit mesafelere uymus olmak, kontrolsiizce yapilan
patlatmali kaz1 ¢alismalarindan sit alanlarin1 koruyamacaktir. Bu mesafelere uyumlu faaliyetlerini gosteren isletmelerde,
mutlak suretle kontrollii patlatmalar yapilmali ve her patlatma aninda ve sonrasinda kaynakli sismik dalga, tas savrulma
alanlar1, hava soku seviyeleri 6l¢iilerek kayit altina alinmalidir.
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MURGUL’UN MADENCILIK TARIHCESINE TOPLU BiR BAKIS

Eren Komiirlii
Giresun Universitesi Insaat Miihendisligi Boliimii, Giresun, Tiirkiye
(eren.komurlu@giresun.edu.tr)
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Murgul Damar’da 1967 yilinda 80 cm capinda eski devirlere ait bir maden galerisi i¢inde bir madenci kiiregi
bulunmus ve bu kiiregin M.O. 4. veya 5. yiizyila ait oldugu tespit edilmistir. K&klii bir madencilik gegmisi olan
Murgul’da belirli dénemlerde madencilik faaliyetlerinin durdugu tahmin edilmektedir. Murgul’da yasayan bir koylii
buldugu bakir cevherinin ne oldugu hakkinda bilgi almak, maden varligini tespit edebilmek i¢in Batum’da ikamet
eden Gilimiighaneli bir rum olan K&r Lazarot’un yanina gitmesi ile Murgul’un madencilik faaliyetleri 19. yiizyil
sonlarinda tekrar baslamistir. Osmanli doneminde Orta ve Dogu Karadeniz’in Madenlerinin ydnetim merkezi
(Maden Eminligi) olan Giimiishane’de énemli maden ustalar1 yetismistir, bunlardan biri de Kor Lazarot’tur. 1877-78
Osmanli-Rus savagindan sonra bolgenin Carlik sinirlart igerisinde kaldigi bir donemde, 1883 yilinda Gilimiishane’li
Kor Lazarot Murgul’daki bakir madenini arama imtiyazini almasina karsin 750 bin Rubleye tiim haklarii Ingiliz
“Caucasus Copper Company” isimli sirkete satmustir. 1901 yilinda Ingilizler madeni islemeye baslanslardir, 1909
yilinda tesis modernize edilmis ve 1. Diinya savasinin basladigr 1914 yilina kadar buradaki cevherden 16 bin ton
bakir iiretilmistir. 1917 yilinda {iretim tamamen durmussa da, ilerleyen birkag yil icerisinde madenin {iretime yeniden
basladig1 bilinmektedir. Ingiliz sirketin Osmanli’dan aldig1 ruhsat 1930 yilinda iptal edilmistir. 1927 yilinda 5 bin
kisi niifusu ve 100 civarinda diikkan1 oldugu bilinen Murgul, Ingiliz sirketin faaliyetlerini durdurmasi ile canliligini
bir siire kaybetmistir.

Murgul’da 1935 yilinda Maden Tetkik ve Arama Enstitiisii tarafindan maden sahalarinin isletilmesine karar verilmis
ve 1937 yilinda Etibank’a devredilmesi uygun goriilmiis ancak Etibank’in burayr iiretime almasi 1951 yilii
bulmustur. 1951 yilina kadar beklenmesi konusunda 2. Diinya savast dnemli bir nedendir. Ingiliz sirketinden
devralinan enkaz tesisin yenilenmesi i¢in “General Engineering Company” sirketi ile anlagilmistir. 1947 yilinda
yenilenme ¢alismalart baglamis ve 1951 yilinda sonuglanmistir. 1971 yilinda Etibank Murgul’daki maden sahasini
bagl ortakhigi olan Karadeniz Bakir Isletmeleri'ne (K.B.I) devretmistir. 2006 yilinda ise dzellestirilerek Cengiz
Holding’e isletme devredilmistir. Eti Bakir ismi Cengiz Holding tarafindan kullanilmaya devam etmektedir. 2017
yili rakamlarina gore Eti Bakir’in Murgul ilgesindeki konsantre bakir cevheri iiretimi Tiirkiye’deki iiretimin %131
kadardir. Bu oranin yillara gore degisiklik gostermesi ile birlikte, Murgul uzun yillardir Tiirkiye bakir
madenciliginde 6nemli bir merkez olma &zelligini korumustur. Eski ilce merkezi Damar mevkiidir, giiniimiizde
madencilik faaliyetleri sebebi ile bu alan kazilmis durumdadir. Ozellikle K.B.1. doneminde ilgenin ekonomik olarak
canlilik yasadigini ve en yiiksek niifusuna (merkez ve kdyler olmak iizere olan 12 bin kisi) yine bu dénemde, 1990
yili erigtigi bilinmektedir. K.B.I. déneminde yasanan niifus artis1 ile daha énce Borgka’ya bagli olan Murgul 1987
yilinda ilge olmustur. Giiniimiizde Murgul niifusu yaklagik 6000 kisidir.

Kuvarshan (Bakirkdy) Artvin merkez ilge sinirlari igerisinde kalmakta ancak Murgul sinir1 yakininda bulunan bagka
bir maden sahasidir. 1901 yilinda Kuvarshan’da imamzade Mahmut Efendi buldugu maden orneklerini Rus yol
mithendislerinden Pasi¢ Bagdabovic’e gosterir, ornekler test edilir ve burada bakir oldugu anlasilir. Bu madenin
isletme Ruhsati Alman Siemens firmasina satilir ve 1905 yilinda Kuvarshan Bakir Isletmesi’nde iiretim baslarken, bu
isletmenin faaliyetleri 1. Diinya Savasi sebebi ile 1917 yilinda durmustur. 1912 yilinda bakir cevherinin
zenginlestirilmesi i¢in bir tesis te kurulmus, cevher buradan Almanya’ya gonderilmis ve Siemens tarafindan elektrik
teli yapiminda kullanilmigtir. Birinci Diinya savast bagladigi sirada bu madende 800 is¢inin ¢alistigt bilinmektedir. 1.
Diinya savaginda Ruslar Artvin’i kontrol ettikleri i¢in buradaki madencilik faaliyetleri bir donem Ruslar tarafindan
gergeklestirilmigtir. Alman Siemens firmasinin iiretimini durdurmasindaki sebep budur. Almanlar ve Ruslar savasta
farkli cephelerde olduklari i¢in buranin Almanlar tarafindan igletilmeye devam etmesi miimkiin olmamustir. 1937
yilinda Kuvarshan bakir igletmesi Etibank’a devredilmistir ve yine 1937 yilinda Etibank tarafindan isletilmeye
baslatilmigtir. Madende ekonomik olmamasi sebebi ile uzun siiredir iiretim yoktur. Almanlarin iiretim yaptiklar
Kuvarshan Isletmesi’ni Alman turistlerin halen ziyaret ettikleri yore halkindan 6grenilmistir.

Anahtar Kelimeler: Murgul madencilik tarihi, Damar, Kuvarshan, Tarihi madenler
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SYNOPSIS ON HISTORY OF MINING IN MURGUL

Eren Komurlu
Giresun University Department of Civil Engineering, Giresun, Turkey
(eren.komurlu@giresun.edu.tr)

ABSTRACT

In 1967, a miner shovel was found in a historical mine gallery with a diameter of 80 cm, in Murgul. This equipment
was determined to be made in 4th or 5th Century B.C. The mining operations are estimated to be discontinued in
some time periods in Murgul which has a deep mining history. In the last quarter of the 19th Century, the mining
operations in Murgul has started again in consequence of finding a piece of copper ore by a Murgul villager and
bringing the ore to “Blind Lazarot” who was a mining master from Gumushane city and was living in Batumi. It
should be noted herein that many successful miners improved themselves in Gumushane, where was the managing
center of all mines in middle and eastern Black Sea region in Ottoman Empire.

Although Blind Lazarot obtained the permissions for mine exploration in 1883, he sold all of his rights on the copper
mine in Murgul to an English mining company of “Caucasus Copper Mine” with a price of 750000 ruble. English
miners started mining operations in Murgul in 1901 and modernised the mineral processing plant in 1909. Totally,
16000 tons of copper was produced from the ore of the Murgul copper mine until 1914, the year of the 1st World
War commencing. Although the mine operations were totally stopped in 1917, the English copper company started
mining in Murgul, afterward in a short time. The license of the English Company, which was given by the Ottoman
Empire was canceled by the new Turkish Republic government in 1930. As a result of the cancellation, the
economical harmony disappeared for a while in Murgul with a population of 5000 in 1927.

Turkish directorate of mineral research and exploration institute decided to start mining operations in Murgul
again, in 1935. Later on, the mining rights were transferred to Etibank, a state-owned company, in 1937. As a result
of 2" World War and modernization works in the mine, Etibank could not start mining in Murgul until 1951. For the
modernization of the mineral processing plant in Murgul, Turkish government agreed with “General Engineering
Company" in 1947. Etibank started to exploit the mine in Murgul in 1951, then it transferred its mining rights to
another state-owned company, Black Sea Copper Enterprises (B.C.E.) in 1971. The B.C.E. exploited the copper mine
in Murgul from 1971 to 2006. Then, the mine was sold to Cengiz Holding, a Turkish private company. Cengiz
Holding has continued to use the name of Eti Copper Inc. for its mining operations. According to the statistics from
2017, 13% of Turkish concentrate copper ore was produced in Murgul, by Eti Copper Inc. Although this percentages
vary in different years, Murgul has kept its importance for long years, in terms of being a copper mining center in
Turkey. The center of the town was Damar district, but this center area is totally excavated in today. The maximum
population of the town of 12000 people was reached in 1990, and the town has its economical boom in the B.C.E.
time. As a result of increase in the population, Murgul has been separated as a new town in 1987, from the Borcka
town of Artvin city. In today, Murgul has a population about 6000.

Kuvarshan (Bakirkoy) which is near the Murgul town border is another mine site in the district. In 1901, a villager,
Imamzade Mahmut Efendi show some ore pieces to a Russian road engineer, Pasic Bagdabovic. As the ore samples
were analysed, the copper existence was decided. The Kuvarshan mine has started to be operated in 1905, by
German Siemens Company. As a result of the 1" World War, the Siemens company stopped its operations in
Kuvarshan in 1917. It is known that there were 800 workers of the mine while the I** World War was starting in
1914. In 1912, a new mineral processing plant was set up. Concentrated copper ore was sent to Germany for using
in electrical cable production. Because Russians invaded and controlled the Artvin city in I World War time,
German Siemens company left the district and the mine was started to be operated by Russians. Turkey did not start
mining in Kuvarshan until 1937. The Kuvarshan mine was transferred to the Etibank and mining operations started
in 1937. For a long time, there is no mining in Kuvarshan since it is not economical anymore. It was learned from
the villagers that German tourists still visit the Kuvarshan to be able to see their grandparents’ heritage.

Keywords: Murgul Mining History, Damar, Kuvarshan, Historical Mines
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BiR ERKEN CUMHURIYET DONEMIi GAZETESI OLAN MESLEK’IN
PERSPEKTIFINDEN ZONGULDAK KOMUR HAVZASI

_ Eminalp Malkog
Istanbul Teknik Universitesi
malkocem@itu.edu.tr
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Meslek, 15 Aralik 1924 ile 1 Eylil 1925 tarihleri arasinda haftalik resimli bir gazete kimligiyle Muhittin
Birgen’in onciiliigiinde ¢ikartilmis Cumhuriyet’in ilk yillarinin ciddi yayin organlarindan biridir. Mesleki
temsil disiincesinin savunuldugu gazetede Tiirkiye’deki meslek kuruluslari ve ticaret ile sanayi
alanlarindaki hareketlilikleri icerecek sekilde tiretim-tiiketim iligkilerini inceleyen bir¢ok yayin yapilmisti.
Bu baglamda gazetede ele alinan konulardan biri de Zonguldak Kémiir Havzasi idi.

Meslek gazetesindeki degerlendirmelere gore Eregli-Inebolu arasindaki Karadeniz sahili biiyiik bir kdmiir
rezervine sahipti ve dolayisiyla buradaki komiir madenleri aracilifiyla diinyanin zengin komiir
kaynaklarindan biri Tiirkiye’de bulunmaktaydi. Bolgedeki komiiriin kalitesi yiiksek oldugu gibi havza
iiretim agisindan elverisli kosullara sahip bulunmaktaydi. Buna ragmen komiir havzasindan beklenen
derecede verim elde edilememekteydi. Bu sartlar altinda Meslek’te Zonguldak Komiir Havzasi’ndan daha
etkili ve verimli diizeyde yararlanilabilmesine yardimci olmak misyonuyla bir incelemeye yonelinmisti.
Donemin sartlar iginde bilimsel agidan da -kismen- deger ifade eden bu inceleme kapsaminda bolgede
komiiriin gegcmisi, igsletme sekilleri, iscilerin drgiitlenmeleri ve yasam sartlarini da kapsayan bir dizi yazi
yayimlanmisgti.

Bu calisma, Meslek gazetesinin farkli yonleriyle Zonguldak Komiir Havzasi’ni nasil ele aldigimi ve
dolayistyla Cumhuriyet doneminin hemen basinda kamuoyu diizleminde komiir ile komiir iiretimine bakis

seklini; bu yondeki algiy1 ortaya koymayi amaglamaktadir.

Anahtar Kelimeler: Basin, komiir, Meslek, Zonguldak Komiir Havzasi.
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ZONGULDAK COAL BASIN FROM THE PERSPECTIVE OF AN EARLY
REPUBLICAN NEWSPAPER: MESLEK

Eminalp Malkog¢
Istanbul Technical University
malkocem@itu.edu.tr

ABSTRACT

Published between December 15, 1924 and September 1, 1925 under the leadership of Muhittin Birgen as
a weekly tabloid newspaper, Meslek was one of the serious newspapers of the first years of the Republican
Era. In the newspaper which supported the idea of occupational representation, there were several
articles about the analysis of production and consumption relations that covered occupational
organizations in Turkey besides commercial and industrial activities. One of the issues handled in the
newspaper in this respect was Zonguldak Coal Basin.

According to the analyses in Meslek newspaper, the Black Sea coast between Eregli and Inebolu had a
significantly large coal reserve and therefore one of the richest coal sources was located in Turkey due to
the coal mines in this area. The coal was high in quality in addition to the convenient conditions of the
basin. Despite these advantages, the expected efficiency could not be obtained from the basin. Under these
conditions, Meslek started an investigation with the mission of providing support for obtaining more
efficiency from Zonguldak Coal Basin. Within the concept of this investigation of partial scientific value in
terms of the conditions of the period, a series of articles were published that contained the history of coal,
its mining, labor organizations and living conditions in the area.

This study aims to put forward how Meslek newspaper handled Zonguldak Coal Basin with its different
aspects and therefore the perspective and perception of the Early Republican Era towards coal and coal

industry.

Keywords: Media, Coal, Meslek Newspaper, Zonguldak Coal Basin.
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ARKEOLOJIK METALLERDE ARKEOMETRIK ANALIiZLER
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Cagdas arkeoloji, temel bilimlerin gelistirdigi analiz ve Olgiim yontemlerinin de arkeoloji bilimi igerisinde
kullanilmasint ve ¢ok yonlii bir degerlendirme yapilmasini gerektirmektedir. Bu noktadan hareketle arkeolojik
alanlardan ele gecen malzemeler igerisinde en biiyiik grubu olusturan metal buluntularinin da gesitli arkeometrik
yontemlerle hammadde ve kimyasal bilesenlerinin tanimlanmasi gerekmektedir. Ciinkii Anadolu, antik ¢ag
madenciligi ile diinyada isletilen en eski maden yataklari (Ergani antik bakir madeni), en eski metal buluntu (M.O. 9.
binde Cayonii ve Asikli Hoyiik) ve ergitme yontemleri (ergitme, kavurma, zenginlestirme vb.) sunan bir
cografyadadir.

Birbirinden ¢ok farkli elde etme, ergitme ve isleme yontemlerine sahip olan antik metallerin (altin, gimiis, bakir,
demir ve alagimlari) analizlerindeki amag; hem antik madenciligin hammadde kdkenlerine ulasmak hem de yapim
teknolojilerini dgrenmektir. Bu amaca uygun olarak farkli disiplinlerden bir araya gelen bilim insanlar1 alan
caligmalari, ylizey arastirmalari ve kazilardan baglayarak yerinde ve laboratuar ortamlarinda temelden baslayarak tist
seviyede analizlerle gegmisin maden teknolojisini aydinlatmaya ¢aligmaktadirlar. Uygulanan analiz teknikleri metal
ve alagimlarin tiir ve bozulma seviyelerine gore degiskenlik gostermektedir. Temel olarak uygulanan teknikler optik
mikroskop ve taramali elektron mikroskop (SEM-EDX), X-1s1n1 toz kirinimi (XRD), X-151n1 floresans (XRF), lazer
ablasyon (LA), indiiktif eslesmis plazma (ICP-MS) ile beraber izotop (Kursun-Pb izotop analizi, LIA) analizleridir.
Bununla beraber metal buluntularin hemen yakininda veya iliskilendirilebilecek her tiirlii obje veya sediman
analizleri de buluntularin tanimlanmasina hizmet edecek destekleyici birgok arkeometrik analizler (organik igerikli
buluntularda tarihlendirme yontemleri gibi) de uygulanabilmektedir.

Metalik buluntular {izerinde gergeklestirilen ¢alismalar ¢cogunlukla tahribatsiz yontemleri icermektedir. Tahribatsiz
ylizey analizlerinde; metal ylizeylerinin korozyonla kaplanmis olmasi, dénemin iiretim teknolojisine bagli olarak
alagimlarin homojen olmamasi ve hammadde kaynaginin 6zgiin kimyasal yapisindan kaynaklanan farkli alagim
kompozisyonlart gibi nedenler yiiziinden, verilerin tanimlanmasinda ve yorumlanmasinda yer yer zorluklar ortaya
¢ikabilmektedir. Bu sebeplerle ¢alisma yapilacak 6rneklerin “kirlenmemis” yani herhangi bir koruma islemine tabi
tutulmamis olmasi veya uygulanan yontem veya kimyasallarin bilinmesi gerekmektedir. Bu soruna ozellikle X-
isilart Floresans (XRF) gibi ylizeysel analiz yapilan yontemlerde sik¢a karsilagiimaktadir. Dolayisiyla bu tiir
analizler oncesinde, analiz yapilacak noktanin (miimkiin oldugunca metalik olmayan ekipmanla) mekanik temizlik
ile korozyon tabakasindan ve ylizey kirlerinden arindirilmas: gerekmektedir.

Genel anlamda bu sunumda, Anadolu madenciliginde gegmis donemlerde uygulanmig olan arkeometrik analizler ve
yontemleri iizerinde durulacaktir.

Anahtar Kelimeler: Arkeometri, Antik Metaller, Metal Analizleri, SEM, XRF.
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ABSTRACT

Contemporary archeology requires the use of analysis and measurement methods developed by basic sciences in
archeology and a multidimensional evaluation. From this point, it is necessary to identify the raw material and
chemical components of the metal finds that are the largest group among the materials obtained from the
archaeological sites with various archacometric methods. Because Anatolia is one of the oldest mining deposits
(ancient Ergani copper mining), the oldest metal finds (Cayonii and Asikli Hoyiik in 9% millennium BC) and melting
methods (melting, roasting, ore enrichment etc.).

The purpose of the analysis of antique metals (gold, silver, copper, iron and their alloys), which have very different
ways of obtaining, melting and processing, both to reach the origins of raw materials of ancient mining and to learn
construction techniques. For this reason, scientists who come together from different disciplines in accordance with
this aim are trying to elucidate the mine technology that has gone through field work, surface investigations and
analysis from the excavations, starting from the ground and in the laboratory. Applied analysis techniques vary
according to the type and deterioration levels of metals and alloys. Basically applied techniques are optical
microscopy and scanning electron microscopy (SEM-EDX), X-ray powder diffraction (XRD), X-ray fluorescence
(XRF), laser ablation LA), isotope (Lead-Pb isotope analysis, LIA) analysis together with inductively coupled
plasma (ICP-MS). In addition, many archacometric analyzes (such as methods of dating in organic finds) can also be
applied in the immediate vicinity of metal finds or any supporting object or sediment analysis that can serve to
identify the finds.

Studies carried out on metallic finds mostly involve non-destructive methods. In non-destructive surface analysis;
difficulties may arise in defining and interpreting data due to the corrosion of the metal surfaces, the homogeneity of
the alloys due to the production technology of the period and the different alloy compositions originating from the
unique chemical structure of the raw material source. For this reason, the samples to be studied should be
"uncontaminated", that is, they are not subject to any preservation treatment or that the method or chemistry applied
should be known. This problem is frequently encountered in methods of surface analysis such as X-ray Fluorescence
(XRF). Therefore, prior to such analyzes, the point to be analyzed (as far as possible with non-metallic equipment)
needs to be cleaned of the corrosion layer and surface contaminants by mechanical cleaning.

In general, this presentation will focus on archaeometric analyzes and their methods that have been applied in the
past periods in Anatolian mining.

Keywords: Archacometry, Ancient Metals, Metal Analysis, SEM, XRF.
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Bakir insanligin gelisiminde dnemli rol oynamigtir. Dogal bakirin kullanimi giiniimiizden en az on bin y1l 6ncesine
dayanmaktadir ve insanlik tarihinin ¢ok erken donemlerinde farkli cografi bolgelerde meydana gelmis olmalidir.
Neolitik kiiltiirler M.O. 8. binlerde bakir ilk kez kullanmaya basladiklarinda, metali kiiciik siislemelere ve basit bakir
bicaklara doniigtirmiislerdir. Dogal bakir kalintilarimin insanin kullanimina yonelik ilk kanitlari tartigsmasiz
glinimiizden 8750 ila 9250 yil Oncesine ait malahit ve dogal bakir boncuklarimin bulundugu Giineydogu
Anadolu’daki Cayonii Neolitik yerlesmesine aittir. Kalayli bakir alagimlari ise Bronz Cagi'ndan (M.O. 3. Bin)
itibaren ilk defa iiretilmeye baglanarak zaman i¢inde yayginlasmustir.

Metaller dogada genellikle oksidasyona ugramis halde maden damarlari i¢inde bulunurlar. Genel olarak metal
cevherleri bilesiktirler. Eritildikleri ve obje haline getirilmek i¢in rafine edildiklerinde ise kimyasal a¢idan daha az
stabil olan metalik hale indirgenirler ve kendi dengelerini bulabilmek icin cevher durumuna doniismek isterler.
Gomiilii kaldiklar1 siirecte, oksijen ve nemin varligi nedeniyle korozyona ugrayarak yeniden okside olurlar.
Korozyon, metal ve i¢cinde bulundugu ¢evre arasindaki kimyasal ve elektro kimyasal reaksiyon sonucunda metal ve
bunlarin alagimlarinda meydana gelen kimyasal degisimdir. Bakir, gergekten soy bir metalin stabilitesine yaklagsa

da, alasim metallerinin bir¢ok arkeolojik ortamda korozyona ugrama olasiligi yiiksektir. Bakir ve bakir alasimi
buluntularin korozyonu ¢ok degisken ve bazi durumlarda son derece karmagsiktir. Bununla birlikte, arkeolojik
kazilardan ele gegen bircok obje, korozyon iiriinleri yapisi agisindan benzerlikler sergiler. Birgok korozyon
prensibini ve mineral tanimlamasini ortaya koymadan bakir korozyonunu yeterince tartismak miimkiin degildir.

Anahtar Kelimeler: Bakir, bakir alagimi, korozyon, bozulma,
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ABSTRACT

Copper has played a critical role in human development. The use of native copper goes back in time at least ten
thousand years and must have occurred in different geographic areas at a very early period in human prehistory.
When Neolithic cultures first began using it, around the eighth millennium B.C.E., they fashioned the metal into
small ornaments and simple copper blades. The first undisputed evidence for human exploitation of native copper
deposits comes from the Neolithic site of Cayonii Mound in South-eastern Turkey, where beads of malachite and
native copper were found that date back 8750 to 9250 years before the present day. Tinned copper alloys began to
be produced for the first time in the Bronze Age (third millennium BCE) and spread over time.

Metals are usually found in the veins of the mine often oxidized in nature. Generally metal ores are compounded.
When they are refined to be melted and made into objects, they are reduced to a metallic state, which is chemically
less stable, and they want to turn into ore state to find their own balance. In the process they are buried, they become
corroded again by corrosion due to the presence of oxygen and moisture. Corrosion is the chemical change that
occurs in the metal and its alloys as a result of chemical and electrochemical reactions between the metal and its
surrounding environment. Even though copper is approaching the stability of a truly noble metal, both it and base
alloying metals are likely to corrode in many archaeological environments. Corrosion of Copper and Copper alloy
artefacts to be very variable and in some cases extremely complex However, many excavated archaeological objects
do exhibit similarities in their corrosion products structure. It is not possible to adequately discuss copper rust
corrosion products without introducing several principles of corrosion and descriptions of minerals.

Keywords: Copper, copper alloy, corrosion, deterioration
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Bu bildiride, tarihi metinler ve metaliirjik veriler iizerinden Orta Demir Cagi’nin ilk yarisinda (MO 900-700) Orta
Anadolu’nun giineyinde gerceklesen idari/siyasi doniisiimler tartisilmaktadir. Madencilik ve metal is¢iliginin Erken
Tung Cagi’na (MO 3000-2000) kadar indigi bilinen bu bdlge, polimetalik maden sahalarmin yaminda Anadolu’nun
ikinci biliyiikk demir cevheri sahasini da igerisinde barindirmaktadir. Eski Ahit, Urartu ve &zellikle Yeni Asur
metinlerinde Tabal Ulkesi olarak amilan bodlge icin Yeni Asur metinlerinde (II. Sargon’a (MO 722-705) ait
metinlerde ve sonrasinda) Bit-Buruta$ (Burutas Ulkesi) tabiri kullanilmaya baslandig1 goriilmektedir. Bunun yaninda
Yeni Asur metinlerinden anladigimiz kadariyla, Tabal Ulkesi ¢atisi altinda en az 22 beylikten olusan federatif bir
idari yap1 mevcuttur. Bu federasyon, i¢lerinden kendilerini Biiylik Kral unvaniyla tanitan beyler ¢ikaran ayricalikli
aileler/boylar tarafindan kontrol edilmektedir.

Bildiride, demir yataklarinin bu ailelerin/boylarin ayricalikli hale gelmelerinde ve idari sistemdeki doniisiime olan
etkisi iizerinde durulacaktir.

Anahtar Kelimeler: Bit-Buruta§, Demir Yatagi, Demir Cagi, Geg¢ Hitit Donemi, Orta Anadolu, Tabal.
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ABSTRACT

This study discusses the administrative/political transformations in south of Central Anatolia during the first half of
the Middle Iron Age (900-700 BC) based on the historical texts and metallurgical data. This region known for its
mining and metalworking date back to the Early Bronze Age (3000-2000 BC), contains the second largest iron
deposit of Anatolia besides polymetallic deposits. In the Old Testament, Urartu and New Assyrian texts especially
called this region Land of Tabal. However, in Neo-Assyrian texts (Sargon II reign (722-705 BC) and later) appears
that the idiom Bit-Burutas (Land of Burutash) began to be used for describe the same region. Besides, as we
understand from the Neo-Assyrian texts, Land of Tabal consisting of administratively federative at least 22
principalities. This federation is controlled by the privileged families /clans that created lords who have introduced
to themselves the title of Great King.

The study focus on the impact of iron deposits on the becoming privileged status of these families/clans and
transformation of the administrative system.

Keywords: Bit-Burutas, Central Anatolia, [ron Age, Iron Deposit, Late Hittite Period, Tabal.
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Miizelerin vitrin ve sergi alanlarinda izlenebilen tarihi metal objeler, arkeolojik kazilar yoluyla giiniimiize ulagmis
kiltiir varliklarinin 6nemli bir kismini olusturmaktadir. Cevherinden alinarak 1sil islemler sonucunda dévme ya da
dokme yontem ile sekillendirilen metallerden, arkeolojik kazilarda yaygin olarak bakir alasimi, demir, kursun, altin
ve glimiis madenlerinden iiretilen eserler ile karsilasilmaktadir. Metal buluntular element 6zelliklerine bagli olarak
kararlilik durumuna, iiretim teknigine, ¢evresel ve gomii kosullarina gére pek ¢ok etkenden dolayr ayri bozulma
mekanizmalari iginde farkli bozulma/korunmusluk durumu ile giin yiiziine ¢ikartilmaktadir. Bu bozulmalarin tespit
edilmesi, durdurulmasi, koruma uygulamalari ile tekrarlanmasini engellemek ve siirekli korumanin saglanmasi gibi
aktif/etkin koruma islemleri konservasyon biliminin konusu olarak konservatdr-restoratdrler ya da konservasyon
teknikerleri tarafindan gerceklestirilmektedir. Aktif laboratuvar ¢aligmalart dncesinde ve sonrasinda alinan tim
tedbirler ise pasif/onleyici koruma islemleri olarak restoratdr-konservator, arkeolog, sanat tarihgisi ya da miizeci
ayrim gdzetmeksizin her bireyin uygulayabilecegi onlemleri kapsamaktadir.

Tarihi metal buluntularin (arkeolojik obje) konservasyonunu konu alan bu bildiri iki béliimden olusmaktadir. Birinci
bolimde; arkeolojik metal objelerin konservator-restoratorler tarafindan yapilan aktif koruma uygulamalari 6rnekler
ile aciklanmaktadir. Tkinci boliimde ise arkeolojik kazi kdkenli metal buluntularin pasif konservasyonu amaciyla kazi
caligmalar: sirasinda, yerinden kaldirilmalarinda, gecici kazi depolarinda, tasinmasinda, miize sergilemelerinde ve
depolarinda uyulmasi gerekli olan koruma islemleri ile alinmasit gereken 6nlemler anlatilmaktadir.

Anahtar Kelimeler: Metal, konservasyon, miizecilik, arkeoloji, arkeometri.
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ABSTRACT

Historical metal objects that can be seen in the Collections and exhibition areas of the museums constitute a
significant part of the cultural assets that have been reached day-to-day through archaeological excavations. The
metals that are formed from the ore and formed by forging or pouring as a result of heat treatment are encountered
with artefacts produced from copper alloys, iron, lead, gold and silver mines widely in archaeological excavations.
Metal finds (artefacts) are exposed to different states of deterioration/protection within separate mechanisms of
deterioration due to their stability, production technique, environmental and burial conditions, depending on the
properties of the elements. Active/effective conservation processes such as detection, stopping, prevention of
repetition by preventing and repeating these deterioration and providing continuous protection are carried out by
conservator-restorers or conservation technicians in the field of conservation science. All the precautions taken
before and after the active laboratory works include the measures that can be applied by passive/preventive
conservation procedures, without discrimination between restorer, conservator, archaeologist, art historian or
museologist.

This paper which focuses on conservation of historical metal finds/artefacts (archaeological objects), consists of two
parts. In the first chapter, the conservation practices of the archaeological metal objects by the conservator-
restorers are explained with examples. In the second part, the measures to be taken with respect to the passive
conservation of archaeological excavated metal finds during the excavation works, removal from the site, temporary
excavation depositions, transportation, museum exhibitions and warehouses are explained.

Keywords: Metal, conservation, museology, archeology, archaeometry.
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