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TINA TURKIYE SUALTI ARKEOLOJISI VAKFI

KURULUSU:

AMACI

YONETIM:

1999 yilinda bir grup denizsever is adami tarafindan kurulmustur.

@ Tiirkiye ve denizlerimizdeki arkeolojik zenginlikleri diinya kamuoyu ve bilimsel kurumlara
anlatmak. Bu meyanda yurti¢i ve yurtdis1 yayinlar, konferanslar, paneller, seminerler, agik
oturumlar, sempozyumlar, kurslar, fuarlar, senlikler, sergiler, festivaller, toplu inceleme gezi-
leri gibi sanatsal etkinlikler ve toplantilar diizenlemek.

@ T.C. Kiiltiir Bakanlig1 izni ve denetimi altinda yapilacak olan arastirma, kazi, konservasyon
ve sergileme faaliyetlerinde bulunan yurt i¢i ve yurt dis1 bilimsel kuruluglara, miizelere, tini-
versitelere destek saglamak ve saglanmasina yardimei olmak.

@ T.C. Kiiltiir Bakanlig1 izni ve denetimi altinda karasularimizda bilimsel metodlar ile giinii-
miiz teknolojik imkanlar1 nispetinde sualt1 aragtirmalar1 ve kazilar1 yapmak.

Sualt1 arkeolojik eserlerimizi tespit etmek, mevkilerini gerekli mercilere bildirerek korunma-
ya alinmalarini saglamak.

@ Hali hazirda bu konuda faaliyet gosteren miize ve kuruluslar ile igbirligi yapmak ve bunlara
destek saglamak. Bu tip miizelerin ve kiiltiirel faaliyetlerin cogalmasini saglamak, yeni giri-
simlere firsat verecek onlemleri almak.

@ Bu meyanda denizlerimizde goériilen ve hizla yayilmakta olan sualti kirliligini 6nleyici ted-
birler almak, alinmasini saglamak ve bu konuda diger kuruluslar ile isbirligi saglamak.

@ Vakif amag ve galisma konularindaki egitim ve 6gretim kurumlarini gelistirmek ve bu
amagcla 6grenciler yetistirmek i¢in burslar vermek.
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TINA TURKISH UNDERWATER ARCHAEOLOGY FOUNDATION

FOUNDATION: Founded by a group of maritime-lover businessmen in 1999.

SCOPE

@ To make the international society and scientists familiar with our abundant archaeological
cultural heritage in Turkey and its seas. With this idea in mind, to make national and in-
ternational publications, and organize conferences, panels, seminars, forums, symposiums,
workshops, fairs, festivities, exhibitions, and artistic activities such as festivals, excursions
and meetings.

@ To support local and international scientific institutions, museums, and universities invol-
ved in activities of surveys, excavations, conservations and exhibitions under the approval
and inspection of the Turkish Ministry of Culture and Tourism.

@ To perform underwater surveys and excavations in our seas using scientific methods and
current technological facilities under the approval and inspection of the Turkish Ministry of
Culture and Tourism.

@ To identify the archacological artifacts lying underwater, reporting their whereabouts to
relevant authorities for protection.

® To seek cooperation with the museums and institutions involved in the field and support
their activities. To ensure enhancement of such museums and cultural activities, and take
necessary steps to provide opportunities for new initiatives.

@ To take necessary measures to prevent the pollution of our seas which becomes increa-
singly harder to Fight back, ensure that such measures are taken, and cooperate with other
institutions in this sense.

@ To contribute to the educational and training institutions dealing with our scopes, and
provide scholarships for dedicated students.
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TURKIYE SUALTI ARKEOLOJISI VAKFI’NIN SURELI YAYINIDIR

TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanir.
Yayimlanmast istenen makalelerin basim tarihinden en ge¢ 2 ay once gonderilmis olmasi
gerekmektedir. TINA Denizcilik Arkeolojisi Dergisi, basta Anadolu kiyilar: ve Akdeniz olmak
tizere diinyanin her kosesinde gerceklestirilen denizcilik arkeolojisi alaninda yapilmis calisma-
lara yer vermektedir.

SAHIBI: TINA Tiirkiye Sualti Arkeolojisi Vakfi
IMTIYAZ SAHIBI: Hiisnii Oguz Aydemir
SORUMLU YAZI ISLERI MUDURU: Mehmet Bezdan

TINA Denizcilik Arkeolojisi Dergisi 'nin izni olmadan, hi¢bir boliim kopya edilemez. Alinti
yapilmast durumunda referans gosterilmelidir. Yazilarin yasal sorumlulugu yazarina aittir.

TINA Denizcilik Arkeolojisi Dergisi’ne gonderilen makaleler bu cildin son sayfasinda belirti-
len formata uygun oldugu takdirde yayimlanacaktir.

TINA Denizcilik Arkeolojisi Dergisi 'nin yeni sayilarinda yayimlanmasi istenen makaleler igin
mail adresi: mehmetbezdan@gmail.com

ISSN: 2149 - 0392
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Tel: +90 216 444 44 03
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TINA MARITIME ARCHAEOLOGY PERIODICAL

PERIODICAL PUBLICATION OF TINA TURKISH
FOUNDATION FOR UNDERWATER ARCHAEOLOGY

TINA Maritime Archaeology Periodical is published bi-annually during the months of June
and December. The papers to be published should be sent 2 months before the publication date.
The coverage of TINA Maritime Archaeology Periodical includes primarily the Anatolian sho-
res, the Mediterranean Sea, and the work performed in the field of maritime archaeology from
every corner of the world.

OWNER: TINA Turkish Foundation for Underwater Archaeology
PUBLISHER: Hiisnii Oguz Aydemir
EDITOR: Mehmet Bezdan

No section or part of the magazine can be reproduced without any consent of TINA Maritime
Archaeology Periodical. References should be cited. Legal responsibility of papers belong to
the authors.

Papers sent to TINA Maritime Archaeology Periodical shall be published only if they comply
with the format specified on the last page of this issue.

E-mail address to submit the papers to be published in the coming issues of TINA Maritime
Archaeology Periodical: mehmetbezdan@gmail.com

ISSN: 2149 - 0392

PRINTED AT: Bilnet Matbaacilik ve Yayincilik AS
Y. Dudullu Org. San. Sit. 1.Cadde No:16 Y.Dudullu — Istanbul.
Tel: +90 216 444 44 03
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* Oguz Aydemir

SUNUS

SUALTI ARKEOLOJISININ BABASI GEORGE AMCA

George Bass’in vefatinin ardindan ¢ok sayida,
oOzellikle de akademik basarilariyla ilgili yazi ve
demegler yaymlandi. Vakif olarak biz de TINA
Denizcilik Arkeolojisi Dergisi’nin 2021 yilim1 George
Bass icin ayirmis; bir siiredir 6zel bir cilt ¢ikarma
calismas: siirdiiriiyorduk. Iki sayidan olusacak cildi ne
yazik ki kendisi géremedi. Birkag y1l 6ce de Vakfimizin
bir yayini igin kendisiyle 6zel ve kapsamli bir miilakat
yapmak iizere bir arkadagimizi ABD’ye gdndermistik.

Benim George Bass ile olan miinasebetim ise sualt1
arkeolojisine olan ilgimden c¢ok sosyal boyuttaydi.
George Bass ve Claude Duthuit birka¢ kez Izmir,
Cesme’ye gelmigler, evimizdeki davete katilmiglar ve
evimde kalmiglardi. Hos sohbet bir insan olan George un
saatlerce siiren ilging anlatimlart hala canli bir sekilde
zihnimde tath hatiralar olarak yerini koruyor. Disiplinli,
caligkan, iiretken, kisiliginin herkes tarafindan takdir
edilmesi, temsil ettigi bilim dalinda evrensel degerlerin
en iist noktasma erigmesi ister istemez herkes gibi benim
de dikkat ¢ekmisti. Bu nedenle baslayan iligkimizde
zaman i¢inde onun bilim adamliginin Gtesinde ¢ok
degerli yonlerine de tanik oldum.

Esprili anlatimlar1 daima ilgi ¢ekiciydi ve her seyin
oOtesinde iyi bir insan ve dosttu. Yetistirdigi ve giivenerek
gorevlerini emanet ettigi kiymetli insanlar onun sahip
oldugu degerleri ve gercek kimligini en iyi yansitan
yaniydi. Kaybmin ardinda en 6nemli teselli kurumsal
bir eseri yani Sualt1 Arkeoloji Enstitlisii’nii (INA) ve o
Enstitii’de yetistirdigi insanlar1 geride birakmasidir.

Tiirkiye, onun c¢alismalar1 ile bu bilim dalinda
tiim diinyada on plana ¢ikmistir. Tiim diinyanin saygi
duydugu bir bilim insanin1 ve ¢ok yakin bir dostumu
kaybetmenin derin {izlintiisiin{i yastyorum.

Saygryla antyorum.

PRESENTATION

GEORGE AMCA (UNCLE),
FATHER OF UNDERWATER ARCHAEOLOGY

Following the loss of George Bass, many papers were
published and many speechs were made, particularly on
his academical success. Our Foundation, also dedicated
the TINA Underwater Archaeology’s 2021 special issue
to George Bass; we have been busy preparing the special
hardcover issue for a pretty long time now. It’s a pitty we
didn’t have the chance to present him this hardcover issue
comprising the both issues of 2021. It wasn’t very long ago
that one of our colleagues went to visit him in the United
States for a private and inclusive interview.

My relationship with George Bass rather had a social
side than having something to do with my interest in
underwater archaeology. George Bass and Claude Duthuit
visited me upon my invitation, and stayed at my home
in Cesme, Izmir. Interesting narratives of George who
usually makes a nice conversation that can last for hours
keeps its place very vividly in my memory. His disciplined,
hardworking, productive personality, being appreciated by
everyone, reaching the highest point of universal values
in the field of science he represented, inevitably drew my
attention like everyone else. So, after our relationship
started, over time I’ve witnessed that he has invaluable
qualities beyond being a scientist.

His witty remarks were always interesting, and
above all he was a good person and friend. The precious
people he raised and entrusted with his duties were the
best reflection of his values and true identity. The most
important consolation behind his loss is that he left behind
an institutional work, namely the Underwater Archeology
Institute (INA) and the people he trained at that Institute.

With his studies, Turkey has come to the fore in this
field of science all over the world. I am deeply saddened
by the loss of a scientist respected by the whole world and
a very close friend.

I commemorate him with respect.

* TINA Tiirkiye Sualti Arkeolojisi Vakfi Yonetim Kurulu Baskani
* Chairman of the Board TINA Turkish Foundation for Underwater Archaeology

6



TINA

George Bass ve Oguz Aydemir
George Bass and Oguz Aydemir

B =
BB,

Ann ve George Bass Cesme Ovacik’daki ciftlik
evimde; arkada Sakiz Bogazi ve Adast

Ann and George Bass at my ranch house in
Ovacik, Cesme; with Chios Channel and Island
in the background

Oguz Aydemir ve George Bass
Oguz Aydemir and George Bass




* Mehmet Bezdan

EDITOR

020 yili basinda Vakif baskanimiz Oguz
AYDEMIR’in fikriyle sualti arkeolojisinin

onciisiic George F. BASS i¢in 6zel bir sayi
hazirlama fikrini giindemimize almistik. ki say1
olarak hazirlayacagimiz  sekizinci yil  (2021)
cildimizde onun ve Ogrencilerinin arkeolojiye ve
tarih yazimina katkilarina yer vermek istiyorduk.
Duygusal olarak da George F. BASS’in yaptig1 tiim
calismalar1 baska bir pencereden, kariyerinin 6nemli
bir boliimiinii adadig1 denizlerden yani Tiirkiye’den
cikan bir yayinda gérmesini arzu etmistik. Maalesefbu
arzumuz gergeklesmedi. 2 Mart 2021 tarihinde TINA
Denizcilik Arkeolojisi Dergisi’nin son diizeltmelerini
yaparak matbaaya gonderdigim sirada bir eposta
geldi. Yaymeilikla ilgili olanlarin bildigi iizere son
dakikada bir¢ok diizeltme gelir. Imkanmz olursa
yazarlardan gelen son dakika diizeltmelerini uygular
ve dergiyi baskiya gonderirsiniz. Gelen epostanin bu
durumla ilgili oldugunu diisiinerek agtim. Mesaj ¢cok
sevdigim bir meslektagim ve meslek biiyligim olan
Tuba EKMEKCI LITTLEFIELD’DAN geliyordu.
“Mehmet’cim maalesef George Bey’i diin gece
kaybettik. Cok iizgiiniiz...”. Onu tanityan herkes ¢ok
tizglindii. Bir diger ac1 kaybimiz dergimizin “Bilim
Kurulu” iiyesi Patrice POMEY (1943-2021). Alaninda
diinyanin en 6nemli isimlerinden biri olan POMEY’i
7 Mart 2021 glinii kaybettik. Vefatin1 biiylik bir
iizlintii ile 6grendik. Kendisi birgok gen¢ arkeolog
ve arastirmaci i¢in ilham kaynagi ve her zaman nazik
diyaloglar kurdugumuz essiz bir beyefendiydi. Yaptigi
calismalar ve bakis agisi sayesinde eskiye oranla
artik cok daha fazla sey biliyoruz. Yeri dolmayacak
iki deger BASS ve POMEY biraktiklar1 bilimsel
calismalarla sonsuza dek hatirlanacak.

George F. BASS’e adadigimiz Dergimizin sekizinci
yilinda dijital olarak iki say1 ¢ikaracagiz ve bu sayilart her
zaman oldugu gibi y1l sonunda basili olarak Tiirkiye’nin
ve diinyanin 6nemli kiitiiphanelerine, miizelerine ve
tiniversitelerine gonderecegiz. 2021 yilinn ilk sayisinda
birbirinden o6nemli ve ilging c¢alismalar1 sizlerle
bulusturabilmenin heyecani igindeyiz.

EDITOR

n the early days of 2020, we put on our agenda to
Iprepare a special issue for George F. BASS, the

trailblazer of maritime archaeology, following
the suggestion of Oguz AYDEMIR, the President
of Our Foundation. We wanted to cover his and
his students’ contributions to archaeology, and
history recordings in the eighth year volume (2021),
consisting of two issues. From an emotional point-of-
view, we also wanted George F. BASS to see all of
his work from another window, from the seas where
he spent a great deal of his lifetime, in a publication
from Turkey. We were not fortunate enough to carry
it through. On March the 2nd, 2021, I received an
e-mail while I was making the final revisions for our
TINA Maritime Archaeology Periodical to send it
to the printing press. As many who are involved in
publishing are aware that plenty of revisions arrive
in the last second. If you are lucky enough, you
make the last-minute revisions you receive from the
author, and sent the material to be published to the
printing press. So I immediately snuck a peek at the
e-mail, thinking it’s another revision. The message
was from Tuba Ekmekgi Littlefield, a beloved senior
colleague of mine, “Dear Mehmet, we are very sorry
to let you know that we lost George Bey last night.
We’re all in deep sorrow...”. Everyone who knew
him was terribly sorry. Unfortunately BASS was not
our only loss, in the early months of 2021; on March
the 7th Patrice POMEY, a member of Scientific
Committee, also passed away (1943-2021). He was
one of the prominent persons in his field. His death
made all of us very sad. He had inspired many young
archaeologists, and explorers. He was a gentleman,
with an adorable personality, with whom we always
conversed pleasantly. Thanks to his work, and
perspective, we now possess a lot more information
than ever before. Two persons of standing, BASS and
POMEY are irreplaceable, and will be remembered
forever for the scientific work they had accomplished.

* Editor / Chief Editor: Mehmet Bezdan. mehmetbezdan@gmail.com
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Ik olarak Bodrum Sualti Arkeoloji Miizesi’nin
efsane miidiirii Oguz ALPOZEN’in kaleminden
George F. BASS’i okuyacagiz. Ozenli kalemi, essiz
gozlem giiciiyle George BASS’i en iyi anlatacak
kisilerin basinda geliyor. ALPOZEN’in yazisi
BASS’in ¢evresi i¢in ne anlam ifade ettigini anlamak
adma mutlaka okunmali. BASS ve ALPOZEN’in
yillar siiren ortak caligmasinin bizlere kazandirdigi
en Onemli miras siiphesiz Avrupa’da yilin miizesi
odiilinii de kazanmig Bodrum Sualti Arkeoloji
Miizesi’dir. Bu yazinin ardindan Tuba EKMEKCI
LITTLEFIELD’IN kaleminden BASS’in kariyerinin
kisa bir 0Ozeti ve Onemli kilometre taslarim
okuyabilirsiniz. 1960’larda Prof. Dr. George Bass
tarafindan Tiirkiye’de baglatilan sualti arkeolojisi
ve konservasyon geleneginin Tiirkiye’deki dnemli
isimlerinden Esra ALTINANIT 1 “Suya Doymus
Ahsap Eserlerde Polietilen Glikol Uygulamasi
Oncesi Demir ve Siilfiir Bilesiklerinin Ahsaplardan
Uzaklastirlmasimin - Onemi”  baglikli yazis1 ise
hem igerigi hem de George F. BASS’in kurdugu
Bodrum’daki INA merkezinin geldigi noktay1
gostermesi agisindan oldukca dnemli.

ALTINANIT’m makalesinin ardindan  ¢ok
yazarli bir makaleye yer veriyoruz. Joseph W.
LEHNER, Emre KURUCAYIRLI, Samuel A.
MARTIN, Dominique = LANGIS-BARSETTI,
Lucyna BOWLAND, Nicolle HIRSCHFELD’in
ortak calismasimin iiriinii olan “Okiizgdzii Kiilgeler
ve Gelidonya Burnu Batig1: Eski Bir Sorun Uzerine
Yeni Arastirmalar” isimli makale iizerinden 60
yil gecen kazinin ardindan yeni bir c¢alisma.
Ardindan Bodrum’daki INA merkezinin degerli
iiyesi, meslektasim Orkun KOYAGASIOGLU’ nun
“Bodrum Yarimadast Batik Envanteri Caligmasi”
isimli yazis1 yer aliyor. Bir sonraki yazimiz George
F. BASS ile uzun yillar ¢alismis Ahmet Feyyaz
SUBAY’n kaleminden. Arkeolojiye yeni bir bakis
agis1 kazandiran Carolyn denizaltisim1 ve BASS’in
arkeolojik yiizey arastirmalarindaki hassasiyetini
gostermesi agisindan oldukca dikkat c¢ekici bu
yazi yillarca BASS ile Carolyn’i kumanda eden
SUBAY’1n kaleminden. Bu saymin son yazisi ise
Selen CAMBAZOGLU nun 6énemli calismalart ile
sekillenen Bodrum Deniz Miizesine ait.

Denizcilik tarihi ve kiiltiiriinii aydinlatmak igin
calisan arastirmacilarin katkilar ile hazirladigimiz
bu sayidaki tiim yazarlara tesekkiir ederiz.

Arkeolojinin en saygin isimlerinden ikisine,
BASS ve POMEYi saygiyla aniyoruz.

TINA

For the eighth year of our Periodical, which we dedicate
to George BASS, we will publish two issues digitally and,
as always, we will send these issues in print to the important
libraries, museums and universities in Turkey and across the
world at the end of the year. We are excited to be able to
bring together important and interesting works in the first
issue of 2021. First of all, we will read George F. BASS
from the pen of Oguz ALPOZEN, the legendary director of
the Bodrum Underwater Archaeology Museum. With his
attentive pen and his unique power of observation, he is one
of the best people to describe George BASS. ALPOZEN’s
article is a must-read to understand what BASS means
for his entourage. The most important legacy that BASS
and ALPOZEN’s years of joint work have brought us is
undoubtedly the Bodrum Underwater Archeology Museum,
which also won the Museum of the Year Award in Europe.
Afterwards, you may want to read a brief summary of
BASS’ career and the milestones in his life written by Tuba
EKMEKCI LITTLEFIELD. The manuscript titled “The
Role of Removing Iron and Sulfur Compounds Prior to
Treatment with Polyethylene Glycol in Waterlogged Wooden
Artifacts” by Esra ALTINANIT, one of the important names
of underwater archaeology, and the conservation of artifacts
in Turkey, which is a scientific tradition initiated in the 60s
by Prof. George Bass, is very important in demonstrating the
extent to which the INA center in Bodrum that was founded
by George F. BASS has accomplished.

ALTINANIT’s work is followed by a manuscript
by multiple authors; “Oxhide ingots and the Cape
Gelidonya Wreck: New research on an old problem”, a
recent collaborative study by Joseph W. LEHNER, Emre
KURUCAYIRLI, Samuel A. MARTIN, Dominique
LANGIS-BARSETTI, Lucyna BOWLAND, Nicolle
HIRSCHFELD about an excavation that took place 60
years ago. One of the other articles that follow, belong
to my colleague Orkun KOYAGASIOGLU, a member
of INA Center in Bodrum under the title “A Shipwreck
Inventory Survey of The Bodrum Peninsula”. Ahmet
Feyyaz SUBAY was a long time colleague to George F.
BASS, and he co-captained Carolyn along with BASS for
many years. His paper is shedding light on the Carolyn
submarine that brought a new perspective to archaeology,
and BASS’ precision in archaeological surveys. The last
paper in this issue is about the Bodrum Maritime Museum,
which has been developed with significant efforts of Selen
CAMBAZOGLU.

We are grateful to the explorers and authors who
spent their efforts to shed a light on the maritime history
and culture, and helped us publish this issue with their
contributions.

We respectfully commemorate two of the most
respectable persons of archaeology, BASS and POMEY.
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* T. Oguz Alpdzen

28 Ocak 2021 saat 14.00 gibi cep telefonum caldi.
Arayan gen¢ meslektasim Mehmet Bezdan’di. TINA
Denizcilik Arkeolojisi Dergisi’'nde yayimlanmak
iizere George F. Bass hakkinda yazi yazmamu istiyordu.
Heyecanlandim. Sualti arkeolojisinin kurucusunu
anlatmak bana mutluluk verecekti. Anilarim beni ¢ok
eski yillara gotiirdii. 1962 yilinin 6 Temmuz’unda
(22 yasindaydim), 6gleden sonra ii¢ civarinda, kazi
baskanliginin kiraladigi “Mandalinci” adli tekne ile
Bodrum Limani’ndan, Turgutreis-Yassiada’ya dogru
yola ¢iktik. Teknenin kaptan1 Kemal Aras’ti. Yanina
gittim. Merhabalastik. 40 yaslarinda, Konuskan bir
adamdi. George Bey’in 1960 yilinda kazdigit MO 12.
ylizyila tarihlenen Gelidonya Burnu Batiginin yerini
gosterdigini sdylityordu.! “Simdi kazdiklar1 batig1 da
ben gosterdim. Birkag batik daha biliyorum. Siingerci
kaptaniyim. Formali dalgicim. Arkadaslarimin ¢ogu
vurgun yedi, 61dii ya da sakat kaldi. Eger dalacaksan
korkak dalgic ol” diye 0giit veriyordu. Sanki o,
Halikarnas Balik¢is1 Cevat Sakir’ in kitaplarinda
betimledigi denizcilerden biriydi.

Kaptan “Yassiada’ya yolculugumuz dort saat
kadar siirecek. Ama ben seni tehlikeli bir yerden
gotiirecegim. Yolu yarim saat kisaltacagiz” diyordu.
Buras1 “Adabogazi” dedigi yerin sig sularindan,
tekneyi biiyiik bir beceriyle gecirdi. Yol boyu Anadolu
kiyilarin1 ve adalar1 anlatiyordu. “Solda gordiigiin
Yunanistan’a ait Istankdy Adas1 yani Kos. Onun
batisindaki Piserimos. Biz ona Keci Adas1 deriz. Diger
biiyiik ada Kilimli. Yunanlar Kalimnos der. Bizim
cikardigimiz siingerleri, Kalimnoslu Rum tiiccarlar
alir, oradan da tiim diinyaya satilir.” Birden Yassiada’y1
gosterdi. Ad1 gibi yass1 ve kiigiiktii. Uzerinde tek bir
agac yoktu. Bize ait son adaymis. Birka¢ yiliz metre
aciginda uluslararasi sular bagliyormus.

1 Kaptan Kemal Aras, sualti arkeolojisinin ilk bilimsel kazis1 olan Ge-
lidonya Batig1’n1 Peter Throckmorton’a gosteren kisidir. O ve diger Tiirk
stingerciler sayesinde arkeologlar birgok batigimn yerini 6grendi.

It was around 2 pm on January 28, 2021, and my
mobile went off. This was my young colleague
Mehmet Bezdan. He was asking me to write about
George F. Bass to publish in TINA Maritime
Archaeology Periodical. 1 was excited. It would
make me very happy to write about the founder of
underwater archaeology. My memories took me
way back in time. On July 6, 1962 (I was only 22
years-old), it was around 3 pm, we put to sea with
a vessel named “Mandalinci” rented by the site
directorship from Bodrum Harbor to Turgutreis-
Yassiada. The captain was Kemal Aras. I went up
to him and said hello. He was in his 40s, and chatty.
He told me that he was the one who showed the
spot of the Cape Gelidonya Shipwreck dating to the
12th century BC to George Bey who excavated it
in 1960."' “It was again me who showed the the one
they are excavating now. I even know a few more
shipwrecks. I am a sponger captain. I’'m a dedicated
diver. Most of my colleagues either died of the bends
or were crippled by the bends. He suggested me to
become an unheroic diver if I would continue to
dive”. He sounded like one of the sailor characters
described in the books of Cevat Sakir, the Fisherman
of Halicarnassus.

The captain told me “Our trip to Yassiada island is
going to take about four hours. But I am going to
take the shortcut which is somewhat risky. We’ll
be there half an hour earlier”. He was very slick
in maneuvering through the shallow waters of the
channel he called “Adabogaz1”. He told me about
the Anatolian shores and the islands throughout the
voyage. “The island that you see, to the left, is the
Istankdy island that belongs to Greece, they call it
Kos. The one to the west of Kos is Piserimos.

1 Captain Kemal Aras, is the person who guided Peter Throckmorton
to the wreckage site of Cape Gelidonya Shipwreck, which is known as
the site where the first scientific underwater archaeology excavation
took place. Archaeologists found out about the locations of many
shipwrecks thanks to him and other Turkish sponge divers.

* Dr. T. Oguz Alpozen, Bodrum Sualt1 Arkeolojisi Miizesi’nin Eski Miidiirii.
* Dr. T. Oguz Alpozen, Former Director of Bodrum Underwater Archaeology Museum.

14



TINA

Fig. 1: Mutfak, yemek masas1 ve kogus. (Oguz Alpdzen Arsivi)
Fig. 1: Kitchen, dinner table and ward. (Oguz Alpdzen Archive)

Fig. 2: Kogusun ici. (Oguz Alpdzen Arsivi)
Fig. 2: Inside the ward. (Oguz Alpdzen Archive)
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Kemal Kaptan adanin iskelesine, usta bir manevrayla
yanasti. Ada sakinleri, kiyida tekneyi bekliyorlardi.
Bodrum pazarindan alinan yiyecekler, sonradan
mutfak oldugunu 6grendigim barakaya, imece usulii
tagindi. Tekneden indik. Cevreme saskin saskin
bakiyordum. Beni beklemiyorlardi. Ortalama yaglari,
otuzun altindaydi. Sadece biri altmis yaslarinda
gosteriyordu. “Hos geldin” dedi. “Cok giizel Tiirkce
konusuyorsunuz” deyince, “Evladim Ben Tiirk’tim.
Bakanlhigin gorevlendirdigi hiikiimet komiseriyim.
Adim Haluk Elbe.” Heyecandan adimi bile sdylemeyi
unutmustum. Beni otuz yaslarinda bir kisi olan
George F. Bass ile tamstirdr. “Istanbul Universitesi
Klasik Arkeoloji Boliimii'nden gelen &grencimiz.”
Denizin sifirinda uzun tahta bir masaya oturduk.
“Prof. Dr. Arif Miifit Mansel’in selamini1 getirdim.
Bu da tavsiye mektubum.”

Aksam sekize dogru kazi heyetiyle Dbirlikte
yemekteydik. George Bey masanin bagindaydi.
Haluk Elbe beni yanina aldi. Kazi bagkaniyla yari
Tiirkce yar1 ingilizce konustum. Oturusu, bakis1 ve
davranisi ¢ok farkliydi. Tam bir liderdi. Yaninda
giizel bir hanmmefendi vardi. Esi Ann. Heyet
iiyelerinden biri, yatacagim yeri gosterdi. Kogus
dedikleri biiyiikk bir barakaydi. Bati duvan tasti.
Diger yerleri sinek teliyle ¢evrilmisti. 10-12 kadar
karyola vardi. Kapmin dibindekine yerlestim. Sonra
kamp1 aydinlatan jenerator saat 22.00°da sustu ve
Ada sessizlige biirtindii.

Sabah erkenden uyandim. Cevreme merakl gozlerle
bakiyordum. George Bey yanima yaklasti. Tiirkge
“Glinaydin” dedi. Elindeki sopayla bir varile
vurmaya bagladi. Bana giilerek bakti. “Bu kalk
borusu. Benim gorevim. Her sabah 6.30°da heyet
tiyelerini  uyandiririm.”  Midiirliigiim  sirasinda,
kaleye ¢alisma saati dncesi ilk gelen hep ben olacak
ve George F. Bass gibi davranacaktim. Aksam
oturdugumuz masada kahvalt1 yapiyorduk. Ben gene
Haluk Elbe’nin yanindaydim. George Bey kahvalti
sonuna dogru, bir kagittan isimler okumaya basladi.
Haluk Bey’e “Nedir?” diye sordum. “Saat sekizde
ileride gordiiglin sata sandalla gidilecek. Oradan
batiga dalinacak. Okudugu dalis listesi”. George Bey
bana donerek “Sen adada kalacaksin. Dalis hocamiz
Lawrence T. Joline’nin sinavindan gegeceksin. Ona
gore degerlendirecegiz” dedi.
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To you it’s Kegi Adasi. The next large island is Kilimli.
Greeks call it Kalimnos. The Greek merchants from
Kalimnos purchase the sponges that we gather, and they
sell it to the entire world.” He suddenly pointed to the
Yassiada island. It was as small and flat as its name (tn:
yassi(tr): flat). There was not one single tree on it. [t was
the farthermost island that belonged to us (tn: Turkey).
He told me that the international waters were just a few
hundred meters away.

Captain Kemal adroitly maneuvered and moored to
the island’s wharf. The island dwellers were at the
shore, waiting for the boat. The food stuff from the
farmers’ market of Bodrum were collectively carried
into the barrack that I found out later was the kitchen.
We disembarked. I gazed around myself. They didn’t
expect to see me. The average age of the dwellers was
less than thirty. Only one of them looked around in his
sixties. He said “Welcome”. And when I replied, “such
a good Turkish you speak”, he said “Son, I am Turk.
I am the Government Commissioner assigned by the
Ministry. My name is Haluk Elbe.” I even forgot to tell
him my name because [ was too excited. He introduced
me to George F. Bass, who was in his thirties. “Our
student from the Classical Archaeology Department
of Istanbul University.” We sat at a long wooden
table at the beachside. “Prof. Dr. Arif Miifit Mansel
sent his best regards to you. And here is my letter of
recommendation.”

We were having dinner with the excavation team around
eight in the evening. George Bey sat in the head seat of
the table. I sat next to Haluk Elbe. I had a half-English,
half-Turkish conversation with the excavation director.
His stand, his gaze, and behavior were very unusual.
A true leader. There was a beautiful lady sitting next
to him. That was his wife, Ann. A committee member
showed me to my room. This was a large barrack they
called “Kogus”, the ward. It had a stone wall facing
west. It had mosquito nets on all other directions. There
were around 10-12 beds. I took the one next to the door.
Then the generator that helped illuminate the camp
halted, and the island fell into silence at 22.00.

I got up early in the morning. [ was bright-eyed and bushy
tailed. George Bey came to me. He said “Giinaydin”
(TN: “Good morning” in Turkish). He started hitting at
a barrel with a stick in his hand. He looked at me and
smiled. He said: “That’s the reveille. My duty. I wake the
committee members at 6.30 am.” During my duty as the
Director, I always was the one who came to the Bodrum
Castle the earliest and acted like George F. Bass. We
were having breakfast at the table that we sat at the night
before. I again sat next to Haluk Elbe. Towards the end
of the breakfast George Bey started reading names from
a slip. 1 asked Haluk Bey “What is this?”. “At eight
o’clock, we’re going to take the boat to that barge over
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Fig. 3: Tiirkii sdylityorum. (Oguz Alpdzen Arsivi)
Fig. 3: I am singing a folk song. (Oguz Alpdzen Archive)

Her sey miikemmel gitti. Kaziya kabul edilmistim.
Giinde iki defa otuz metre derinlikte yatan Dogu
Roma gemisine daliyor, ekip g¢aligmasinin Onemini
kavriyordum. Ise baslamadan énce yapilan toplantilarda
her ayrint1 tartigiliyor, sonra uygulamaya gegiliyordu.
fleriki yillarda ben de ayni ydntemi uygulayacaktim.
Haluk Elbe hiikiimet komiseri olarak bana sahip
cikiyordu. “Ben Ogretmenim. Emekli olmugtum.
Bodrum Kalesi i¢inde yeni bir miize olusturmak igin
goreve cagirildim. Kale i¢inde barmilacak bir mekan
olmadigindan Kale Caddesi'nde bir diikkan tuttum.
Milli Egitim Miidiirligiinden 6diing bir daktilo aldim.
Bir bek¢im var. Yakinda bir de memur verecekler”
diyordu. Komiser yardimcisi Yiiksel Egdemir’di.
Ingilizceyi iyi konusuyordu. Istanbul Belediyesi, Park
Bahgeler Miidiirliigiinde lise mezunu bir memurmus.
Bakanligin biinyesinde dalgig-arkeolog olmadigindan
gecici gorevle kazida bulunuyormus.

Adanin goniilli tutsaklar1 gibiydik. Son dalistan
12 saat gecmeden vurgun yeme olasiligi nedeniyle
buradan ayrilamiyorduk. Bodrum’a inebildigimiz
giinlerin en biiyiik ayricaligr tatlici Koér Yusuf’un
(Yusuf Ozkan) pastanesinde dondurma yemekti. Ziraat
Bankasi’nin arkasindaki Meziyet-Celal Sarsilmaz’in
Carst Hamamina (simdi caligmiyor) gidip yikanmakti.
Neyzen Tevfik Caddesi’'nde Zenginlerin Mahmut’un evi
(Kaz1 evi), dinlenme yerimizdi. Bir giin George Bey’le
beraber, evin bilyiikk odasinda sohbet ederken igeri
gengten bir adam girdi (Terzi Muhittin Helvacioglu).
Elinde bir sepet vardi. Iginden, pismis toprak kaplar
cikardi. Miisgebi’de (Ortakent) tarlada bulundu diyordu.
George Bey’in yiizli 1s1ldadi. Bana donerek “Bunlar
Miken kaplar1 (MO 14-12. yiizyil). Haluk Bey’e sdyle
bakanliga bildirelim”. Boylece Ortakent (Miisgebi)
Miken Nekropol kazilarmin baslatilmasina neden
olacakt1 (1963). George Bey benim igin yiiriiyen bir
bilgi anitrydi.

Fig. 4: Sat. Dalis platformu. (Oguz Alpdzen Arsivi)
Fig. 4: Dummy barge. Diving platform. (Oguz Alpdzen Archive)

there. From there we’re diving to the wreckage. What
you just heard was the names of the divers”. George Bey
turned to me and said “You’re staying on the island. Our
diving instructor Lawrence T. Joline is going to put you
through a test. We’ll go from there”.

Everything worked out just fine. I was admitted to the
excavation team. [ was making two dives per day to the
Eastern Roman ship that laid at thirty meters depth, and
I was grasping the importance of teamwork. We were
discussing every detail at meetings before we started
working, and then taking it into action. [ adopted the
same method for my work in the years to come. There
I was the protege of commissioner Haluk Elbe. He told
me “I was a teacher. I am retired. I was called to duty
to build a museum inside the Bodrum Castle. Since
there was no spot for lodging inside the castle, I rented a
small shop on the Kale Avenue. I borrowed a typewriter
from the Directorate of National Education. I hired a
watchman. Soon they will assign a civil servant too”.
Yiiksel Egdemir was the assistant to the commissioner.
He was proficient in English. He used to work for the
Parks Department of Istanbul Municipality, with a high
school diploma. Since the Ministry had no staff capacity
for diver-archaeologists, his work at the excavation site
was temporary.

It was as if we were voluntarily incarcerated. Since
there was the risk decompression sickness 12 hours
after the last dive, we could not leave the site. It was
a privilege to eat ice cream at a pastry shop called Kor
Yusuf Pastanesi (Yusuf Ozkan) whenever we got a
chance to go down to Bodrum. And so was, going to
the Carsi Hamami (currently closed) of Meziyet and
Celal Sarsilmaz behind the Ziraat Bankasi, and have a
bath at the hamam. The house of Zenginlerin Mahmut
on Neyzen Tevfik Caddesi (house of excavation) was a
place for us to rest.
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Eyliil ortalarinda kazi bitti. George Bey ve ekibi
Amerika’ya ben de Istanbul Universitesi’ne dondiim.
1963 yazinda da, Bodrum-Turgutreis Yassiada
Dogu Roma Batig1 kazisindaydim. Beni bir siirpriz
bekliyordu. Yiiksel Egdemir Istanbul Arkeoloji
Miizeleri’nde ise baglamisti. Kazimnin komiseri
olmustu. Haluk Elbe’nin korumasini yitirmistim.
Sabah kalk borusu, 6glene kadar dalis, 6gle sonrasi
15.00 civarinda ikinci dalig... siirlip gidiyordu.
Ikiserli daliyorduk. Dalis sirast 6nemliydi. Ilk
dalis, hazirlanma siiresinin kisalig1 nedeniyle telagh
oluyordu. En rahat ikinci dalisti. En zor olan1 da
son dalis. Aksam 18.00’e dogru dalintyor, giinesin
son 1siklartyla sudan ¢ikiliyordu. George Bey “Son
dalgig en iyi dalgi¢ (last diver best diver)” diye espri
yapardi. George Bey kimin, hangi karede ¢alisacagini,
kagmer sirada kiminle dalacagini gosteren listeyi
biiyiik bir titizlikle hazirlardi. Kimsenin hakkini
yemezdi. Kendisi de her giin iki defa dalardi. Hemen
her giin ¢alisma odasinda toplant1 yapardi. Herkese
konusma hakki verirdi. Kimsenin soziinii kesmezdi.
Anlatilanlan biiyiik bir dikkatle dinler, notlar alirdi.
Otoriterdi. Ancak sevecen bir yonetimi vardi. Uzun
yillar sonra, miize miidiirliiglim sirasinda yaptigim
toplantilarda, hep George Bey gibi davrandim ve
basarili oldum.

Persembe aksamlar1 parti gliniydii. Cumalar1 dalig
yoktu. Ancak o aksam icki i¢iliyordu. Diger giinler,
alkol, vurgun yeme olasiligin1 arttirir gerekcesiyle
kesinlikle yasakti. Kemal Kaptan dalmadigi icin
yasak disindaydi. Yanma gittigimde ¢aktirmadan i
dese de igmezdim. Batik geminin en 6nemli bolimi
7B karesiydi. Geminin kamarasmin bulundugu
aland1. Mutfak esyalari buradan gikiyordu. Iri bir ayva
biiyiikliiglinde ¢okelti bulundu. Keski ve ¢ekigle titiz
bir sekilde temizlendi. Bakir sikke dolu bir para kesesi
oldugu anlasildi. George Bey’in yanina yaklastim
“’Bizans sikkeleri ama Imparatorun adin1 ve basim
tarihini bilebilir misiniz?”* diye sordum. “Simdi bunu
yanitlamam zor. Eger {iniversitenin kitapliginda
olsaydim, birka¢ saat icinde yanitin1 verebilirdim.
Bu durumda biraz bekleyecegiz” demisti. Ger¢ekten
de Amerikarya dondiikten kisa bir siire sonra, bana
bir mektup génderdi. “Imparator Heraklius’un (610-
641) paralari. Son basilan1 625” diye yazmusti.

Bir arkeoloji Ogrencisinin sorusunu belleginde
tutmasi ve yanit vermesi duyarliligini gosteriyordu.
Boylece geminin MS 7. yiizyilin ortalarinda battigi
kesinlik kazandi.

Temmuz sonunda hayat sigortamin bir aylik
yapildigin1  dgrenince ¢ok {iziildiim. Kazidan
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One day when George Bey and I were having a chat in
the large room of the house, a young man came in, this
was Mubhittin Helvacioglu, the tailor. He had a basket
in his hand, and he took out some terracotta pots from
the basket. He claimed to have found them at Miisgebi
(Ortakent) on a field. George Bey cheered up. He turned
to me and told “That’s Mycenean pottery (from the 14th
to 12th century BC). Let Haluk Bey know, and we will
inform the ministry”. That is how Mycenean Necropolis
excavations had started in Ortakent (Miisgebi) (1963).
To me, George Bey represented a walking monument
of knowledge.

The excavation was terminated around mid-September.
George Bey and his team returned to the U.S, and I
returned to the University of Istanbul. In the summer of
1963, Iwas again working in the excavation of the Eastern
Rome shipwreck in Yassiada in Turgutreis, Bodrum.
A surprise was waiting for me. Yiiksel Egdemir had
started working for the Istanbul Archaeology Museums.
He had become the the excavation commissioner. I was
no longer the protege of Haluk Elbe. Reveille in the
morning, dive until noon, then again the second dive
around 15.00 hours... went on and on like this. We were
diving in doubles. Diving in turns was important. The
initial dive was somewhat hectic since the preparation
phase was very brief. The second dive was the easiest
one. The final dive was the hardest. It used to be in
the evening, around 18.00 hours when we came out
of the water with the last beams of the setting sun.
George Bey used to joke saying “Last diver is the best
diver”. George Bey was very meticulous in preparing
the schedule showing who will be working, in which
grid, who will be diving with whom, and whose turn
will be next. He always was fair. He, himself even used
to dive twice a day. Each day he organized a meeting
at the study room. Everybody had his/her turn to speak
out. He never interrupted anyone. He listened to what
was being told very carefully and took notes. He was
authoritarian, but a kind manager. Years later, as a
museum director, | acted like George Bey during the
meetings, and succeeded.

Thursday nights, it was party time. We weren’t diving
on Fridays. We were drinking alcohol only during party
nights. The other days, it was forbidden because alcohol
would increase the risk of caisson disease. Since Captain
Kemal didn’t dive, the prohibition did not apply to him.
He would offer me drink when I approached him, but |
never drank. The most important part of the shipwreck
was the grid square # 7B, which contained the area of
cabin. We were removing the utensils from there. There
was a deposit about the size of a large quince. We started
cleaning it using chisel and mallet with extreme care. It
was a pouch full of copper coins. I went to George Bey,



ayrilmamu isteyeceklerdi. Durumu Kemal Kaptana
anlattm. “George Bey’le konusayim” dedi.
Basardi. Kaptanin “Oguz sert dalgi¢” demesi ve
George Bey’in bunu 6nemsemesiyle kazida kaldim.
Ayn1 aksam yemek sonrasi George Bey bana “Sat
sorumlusu (Barge Chife) olur musun?” dedi. Sevingle
kabul ettim. Bu bana siirekli heyet {iyesi olmamin
yolunu agti. Kitabinda yazdig: gibi, kazi ekibinin en
kuvvetli tiyesiydim. Belki ileride akilli oldugumu
da gosterebilecektim. 11k persembe Kemal Kaptanla
kutlama rakisi i¢ciyordum. Adanin en yaglisi (64),
gemici Efe’nin Memed’in Deli Hasip de bizimleydi.
“Atimi sattim. Mustafa Kemal’in ordusuna katildim.
Dondiigiimde biitiin tickagitgilar zengin olmustu”
diye yakinirdi. Cok igli bir sesi vardi.

“Ankara’nin tasina bak

Gozlerimin yasina bak

Yunan bizi yesir (esir) almisg

Su felegin isine bak”

tiirkiistinii soyler ve aglardi. Atatiirk’ii ¢ok severdi.
George Bey o giin yash gemici ile tiirkii sdylememi
istedi. Bursa’nin Ufak Tefek Taslari’n1 sOylerken
Donald M. Rozencrantz fotografimizi ¢ekti. Bu, sarki
soylerken ¢ekilen ilk ve tek fotografim oldu. George
Bey ise genelde opera dinlerdi. Zeki Miiren’in
sarkilarii da ¢ok severdi.

1964 Haziran’inda yine Yassiada’daydim. Sualti
kazisinda biiyiik bir aile gibiydik. George F. Bass
kaz1 bagkani olarak her zaman masanin basinda
otururdu. Sol yanindaki esi Ann Hanim ince yapilt
ve yesil gozliydi. Piyano 6gretmeniydi. Esi igin
meslegini birakmistr. Uye saymmiz artmisti. Yilin
siirprizi ise denizaltiydi. ki kisilikti. Pilotu Donald
M. Rozencrantz’d1. George Bey de kullanabiliyordu.
Adi “Asherah”ti. Fenikelilerin deniz tanrigasinin
adin1 tasiyordu. Batik geminin streo fotograflarimi
cekecek, yeni batiklarin bulunmasini saglayacakti.
George F. Bass bir ilke daha imza atmis, diinyanin ilk
0zel denizaltisina sahip olmustu.

O y1l kazi heyetinden sanat tarihgisi Eric Ryan vurgun
yedi. Aninda basing odasina alind1. Oliimden déndii.
Bir ayag: hafif aksiyordu. Onun i¢in kazi bitmisti.
Amerika’ya dondii. Birka¢ hafta sonra Giimiisliik
tarafindan bagiris cagiriglarla bir tekne sata dogru
geliyordu. George Bey “Galiba vurgun var” dedi.
Gilimisliiklii Mehmet adli bir berber otuz metreye
balik vurmak i¢in dalmig, dekomprasyon (Aksona)
yapmadan ¢ikmig ve agir bir vurgun yemisti. Hemen
basing odasina alindi. George Bey’in heyet disindan
birinin tedavisini iistlenmesi, yiireklilik isteyen bir
davranigti. Tanimadig1 birisinin kurtarilamamasina
agliyordu. Bu, Adadaki ilk ve son 6limdii.
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and asked “’They are Byzantine coins, but can you guess
the name of the emperor and the date of minting?”’. He
replied “Now it is hard for me to answer. If [ were at
the University library, I could tell you it in a couple of
hours. In this case, we are going to wait for some time”.
In fact, a short period of time after he returned to the
U.S., he sent me a letter. He wrote “Coins of Emperor
Heraclius (610-641), the last one was minted in 625”.
He had this sensitivity of remembering and answering
the question of an archaeology student. Thus, it became
certain that the ship had sunk in the mid-7th century.

I felt very bad to find out that my life insurance policy
expired at one month. This meant that they were going to
ask me to leave the excavation site. I informed Captain
Kemal about the situation. He said, “Let me speak with
George Bey”. He succeeded. I kept my position at the
excavation team after the captain explained George and
said “Oguz is a tough diver” and George Bey respected
his opinion. The same day, after dinner George Bey
asked, “Do you want to be the barge chief?”. I happily
accepted this offer. This also paved the way for me to
become a permanent member of the committee. As he
wrote in his book, [ was the strongest crew member of
the excavation team. Maybe in the future [ even had the
chance to show that [ was also smart. It was the first
Thursday, and I was drinking raki with Captain Kemal
for celebration. The eldest of the island (64), Deli Hasip
(Hasip the lunatic), the son of Memed, who was the son
of the sailor Efe was also with us. “I sold my horse.
Joined the army of Mustafa Kemal. When I returned, all
the con men had become rich” he complained. He had a
very sentimental voice. He sang us the following tiirkii
(turkish folk song) and cried;

“Ankara’nin tasina bak

Gozlerimin yagsina bak

Yunan bizi yesir (esir) almis

Su felegin isgine bak™

He loved Atatiirk very much. George Bey asked me
to sing tirkii with the old sailor that day. As we sang
Bursa’min Ufak Tefek Taglar: (T.N.: Litte Stones of
Bursa), Donald M. Rozencrantz took our picture. This
was the one and only photograph of me singing. George
Bey on the other hand usually listened to opera. He also
enjoyed listening to Zeki Miiren’s songs.

In June 1964, 1 was at Yassiada again. We were as if a
large family doing underwater excavation work. George
F. Bass always took the head seat of the table as the
director of the excavation. Ann Hanim sat to his left,
she was slender and had green eyes. She was a piano
instructor. She had given up her career for her husband.

2 T.N.”See the stone of Ankara/ See the tears in my eyes/We are under en-
emy raid/See the twist of fate for us” Batuman B. 2011, “Early Republican
Ankara”: Struggle Over Historical Representation and the politics of Urban
Historiography. Journal of Urban History 37(5) 661-679.
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Fig. 5: Serce Liman1 XI. yiizy1l batig1 tizerine demirli sat. (Oguz Alpdzen Arsivi)
Fig. 5: The dummy barge anchored on the Serge Limant shipwreck from the XI. century. (Oguz Alpdzen Archive)

Fig. 6: George F. Bass ve ben. Cam inceliyoruz. (Oguz Alpdzen Arsivi)
Fig. 6: George F. Bass and myself, examining glass. (Oguz Alpézen Archive)
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Eyliil ortasinda dort yil siiren Dogu Roma (Bizans)
Batigi kazist bitti. 1965 yilinda “Mustafa” adli
bir balik¢1 teknesi (Trata) kiralandi. Marmaris
cevresinde, Demeter heykelinin ¢iktig1 alan basta
olmak {izere yeni batiklar arandi. George Bey’in
yerel dalgiclarla konusmasi, onlardan bilgi almasi
ve insancil davranislari, beni hayran birakiyordu. Bir
sefer sirasinda balik¢1 teknesinin gemicisi, aglarimizi
parcaliyor, baliklarimizi yiyor diye siirii halinde
dolasan yunus baliklarini tiifegi ile vurmaya kalkt1.
Ik kez George Bey’in bagirdigimi duydum. Cok
Ofkelenmisti. Katliami engelledi. “Batiklar1 yuva
bellemis baliklar1 {rkiitmeyeceksiniz. Tiiple dalip
tiifekle balik vurmak, hayvanat bahgesinde aslan
avlamaya benzer” diyen George Bey’in gemiciye
olan davranigi bana gore yerindeydi.

Yillar yillar1 kovaladi. George F. Bass’in kazilarinda
giinler bilgiyle, sevgiyle ve neseyle gegti. Universite
bitti. Askerlik bitti. 1968 Mayis’inin sonunda,
caligmak istedigim Bodrum Miizesi’nde asistan
olarak goreve basladim. On giin kadar sonra, sualtt
aragtirmasinin hiikkiimet komiseriydim. Marmaris
cevresinde arastirmalar yaptik. Dalis hocam Laurence
T. Joline’le (Lary Amca) birkag batik bulduk. 1969
yilinda yine Yassiada’daki MS IV. yiizyila ait, otuz
altt metre derinlikte yatan batik gemiyi kazacaktik.
George Bey “Kaziya senin temsilci olarak verildigini
biliyorum. Yiiksel’le caligirsan sevinirim” dedi.
“Evet” dedim. Bakanlik kabul etti. George Bey
kimsenin iiziilmesini istemeyen bir kisilikteydi.
Yassiada’ya vardigimizda George Bey, “Oguz hangi
cadirda kalmak istersin”? diye sordu. “Ben yine
eskisi gibi kogusta, diger heyet iiyeleriyle kalacagim”
dedim. George Bey olmasaydi yasam ¢izgim baska
sekilde ilerleyebilirdi.
icindeki miizeye miidiir olmakti.

idealim Bodrum Kalesi

Fig. 7: George F. Bass ve ben. Dalisa
hazirlik. Yiiziimiiz hep giilerdi. (Oguz
Alpo6zen Arsivi)

Fig. 7: George F. Bass and myself.
Getting ready to dive. We were always
smiling. (Oguz Alpdzen Archive)

The number of members had increased. The surprise
of the year was a submarine. It was a two-person sub.
Piloted by Donald M. Rozencrantz, George Bey could
also guide it. It was named “Asherah”, the name of the
Phoenician goddess of the sea. It was going to be used to
take pictures of the shipwreck using stereo photography
technique and ensure discovery of new wreckages.
George F. Bass again blazed the trail by owning the first
private submarine in the world.

That year, Eric Ryan, the art-historian of the excavation
committee suffered from decompression sickness. He
was immediately placed in the hyperbaric chamber.
He escaped death. He limped on one leg. For him, the
excavation was over. He returned to the U.S. A couple
of weeks later we heard yelling and screaming from a
boat from Glimiisliik area that approached to the barge.
George Bey said, “It must be a decompression sickness
case”. A barber named Mehmet from Giimiisliik suffered
from decompression sickness following a deep dive at
30 m for spearfishing, he got out without making the
essential decompression stops and suffered a severe
case of the bends. He was immediately placed in a
decompression chamber. By taking the responsibility
of treating a person who was not a member of the
committee, George Bey showed a brave attitude. He
cried for a person who he didn’t know in person because
he couldn’t be saved. This was the first, and the last case
of death on the island.

The excavation of the Eastern Rome (Byzantine)
shipwreck that lasted for four years was terminated in
mid-September. In 1965 a fisherman’s boat (a trata)
named “Mustafa” was rented.

New trips were made to discover new shipwrecks
around Marmaris, particularly at the site where the
Demeter statue was raised. [ was impressed to see how
George Bey talked to local divers, asked, and received
information from them, and his humanistic approach.
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1971 yazinda Prof. Dr. Donald A. Frey’la, Antalya
aciklarinda, Side yakinlarinda bulundugu sdylenen
bakir kiilge yiikli, {i¢ bin yillik bir batik arayacaktik.
1900’lerin basinda bu batiktan birka¢ bakir kiilge
cikarilmisti. iki ay boyunca deniz tabanini televizyon
kameralariyla taradik. Siinger dalgiglariyla konustuk.
Higbir sey bulamadik. Sanirim keramet George F.
Bass’taymis. Elimiz bos dondiik. Bodrum’da beni bir
stirpriz bekliyordu. Antalya Miizesi’'ne atanmistim.
Bu miizede ¢alisirken de George Beyin kazilarinda
bakanlik temsilcisi olarak bulunuyordum. 1974
yazinda Turgutreis-Yassiada’da MS IV. yiizy1l Roma
Batig1 Kazisi siiriiyordu. 36 metre derinlikte baslayan
batik, 39 metreye kadar iniyordu. Pek ¢ok amphora
cikarildi. Hig kiriksiz bir cam kap bulunmasi hepimizi
sevindirdi. George Bey’in iki oglu vardi. Biiyiik
oglu Gordon annesinin kopyasiydi. Alan babasina
benziyordu.

Kazi mevsiminin ortalarinda Kibris sorunu ¢ikti.
Savas gemilerimiz Ada agiklarindan doguya dogru
seyrediyorlardi. Birinci harekdt (20 Temmuz)
sirasinda  daliglarimiz  devam ediyordu. Dalig
aralarinda pilli radyomuzdan harekati dinlemeye
calisiyorduk. 14 Agustos’ta ikinci harekat basladi.
Devlet, “Savag biiyiirse sizi koruyamayiz” diyerek
kaziy1 iptal etti. Apar topar ayrildik. George F.
Bass Kibris Savasi’nda da biylkliginii gosterdi.
Ulkemizde kazi yapan higbir yabanc1 kazi baskaninin
yapmadigin1 yapti. Uluslararast basma “Tiirkler
Kibris’a asker ¢ikartmakta haklidirlar” diye demeg
verdi. Yunan gazeteleri George F. Bass’a ates
plskiiriiyorlardi. Benim icin George Bey artik
liderlerin lideriydi.

1975 yazinda Bodrum Gdkova Korfezi Seytan Deresi
batiginda c¢alistik. Bakanligin ve George Bey’in
istegi iizerine Bogazici Universitesi’nde 6gretim
gorevlisi olan heyet liyemiz Donald A. Frey, Tiirk
Ogrenciler getirmisti. Geng iiyeler aksamlar1 gitar
calip sarki soOyliiyorlardi. George Bey’in 1s1gmin
yansimasi, yeni katilanlar1 da aydinlatacakti. Ayhan
Sicimoglu miizeleri ve 6ren yerlerini tanitan iinlii bir
belgeselci, Tufan Turanli INA’nin Bodrum temsilcisi
olacak ve Japonya’da esiyle birlikte Ertugrul
Gemisi’ni kazacakti. Cemal Pulak iilkemizde sualti
kazilarin1 yonetecek, Texas A.M. Universitesi’nde
arkeoloji dersleri veren bir profesor olacakti. Benim
de, iceriginde George F. Bass’in sualti kazilarimi
anlattigim “Tiirkiye’de Sualtt Arkeolojisi” adli
kitabim, Ak Yayinlari tarafindan yayimlanacakti.
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During one campaign, the seafarer of a fisherman’s boat
attempted to shoot at the dolphins complaining “they’re
destroying my nets and eating the fish”. This was the
first time that I heard George Bey holler. He was mad
at him. He prevented slaughter of the dolphins. “You
may not scare off the fish nested inside the wreckage.
Shooting at fish by SCUBA diving is like hunting inside
azoo”. In my opinion, George Bey’s attitude against the
seafaring man was appropriate to the occasion.

Years went by. Days had gone by with knowledge,
understanding, and joy in the excavations of George F.
Bass. I finished college. Then I performed my military
service. Around end of May in 1968, I had become an
assistant at the Museum of Bodrum where I wanted
to work. Ten days later, I became the government
commissioner for an underwater survey. We conducted
surveys in the Marmaris region. My diving instructor
Laurence T. Joline (Uncle Lary) and I discovered a
few wreckages. In 1969, we were going to excavate
the 4th century AD shipwreck that lied at 30 m depth
in Yassiada again. George Bey told me “I know you
are a representative at the excavation, it would make
me happy to see you work with Yiiksel”. I said, “All
right”. The Ministry also approved it. George Bey had
such a personality that he couldn’t stand to see anyone
get upset. As we arrived in Yassiada, George Bey
asked “Oguz, which tent do you prefer?”. “I would
prefer, as [ did before, to stay in the ward together with
the other committee members”. If it wasn’t for George
Bey, my life might have gone another way. My ideal
was to be the museum director for the museum inside
the Bodrum Castle.

In 1971, Prof. Dr. Donald A. Frey, and I went diving
off the coast of Antalya, to look for a three-thousand-
year-old shipwreck, loaded with copper ingots, which
was supposed to be near Side. A few copper ingots were
raised from this shipwreck around early 1900s. We
scanned the sea floor with television cameras for two
months. We talked to sponge divers. We couldn’t find
anything at all. Apparently, George F. Bass was the real
wizard. We had to return empty-handed. A surprise was
waiting for me in Bodrum. [ was assigned to the Museum
of Antalya. Even while working there, I had been
assigned to the excavations of George Bey as ministry’s
commissioner. The excavation of the 4th century Eastern
Roman shipwreck at Turgutreis-Yassiada continued in
the summer of 1974. The shipwreck starting at a depth
of 36 meters was declining down to 39 meters. Many
amphoras were raised to the surface. Recovery of an
intact glass artifact made all of us very happy. George
Bey had two sons. Gordon, the eldest one, looked the
same as his mother. Alan looked more like his father.



1977 yazinda Marmaris Ser¢e Limani’'nda George F.
Bass, MS XI. yiizyila ait bir batigi kaziyordu. Cam
senceler (agirlik), batigin tarihinin 1025 oldugunu
kanithiyordu. Yiizlerce cam eser ¢ikarildi. Diinyanin
en biiyiik Islam cam koleksiyonuydu. Benim igin
en ilging eserler, satran¢ takimina ait kale, piyon ve
tavla puluydu. Yolculuk sirasinda gemicilerin tavla ve
satran¢ oynadiklar1 anlagildi. 1978 yazinda Marmaris
Serce Limani’nda calisirken Bodrum Miizesine miidiir
olarak atandim. Bundan bdyle George F. Bass’in sualtt
kazilarina, bakanlik temsilcisi olarak katilamayacaktim.
Simdi miize miidiirli olarak, asil gérevim bagliyordu.
George Bey’in on yillar boyunca kazilardan ¢ikardigs,
miize depolarinda bana gore tutsak olan eserleri
sergileyerek  Ozgiirliiklerine  kavusturabilecektim.
Miidiirliiglim sirasinda  kalenin  ve Yassiada’nin
kullamm hakkini, bakanlik adina miizeye aldim. Ilk
iglerimden biri, miizenin kitapligin1 zenginlestirmek
olacakt1. George Bey’in yillar 6nce kazidayken, kitaplik
icin soylediklerini unutmamistim. Esim Giilsen Antalya
Miizesi’nde kitaplik memuruydu. Onun Onerisiyle ve
koruma derneginin yardimiyla pek ¢ok kitap edindik.
Diger bir igim, miizeye bir laboratuvar kazandirmakti.
George Bey ve ekibi, ililkemizde ii¢ ay kaliyordu.
Eserlere siirekli bakilmasi gerektigini biliyordum. Bir
laboratuvara ihtiya¢ vardi. Bu amagla miizenin kurucu
miidiirii Haluk Elbe’nin makam odasmi bosalttim.
Kazi mevsiminde Bodrum’a gelecek olan George
Bey’e siirpriz yapacaktim. Kale girisinde karsiladim.
Yukariya ¢iktik. George Bey “Miidiir odasimi niye
bosalttin?” dedi. “Bu iki katli mekan sizin. Laboratuvar
olarak stirekli kullanabilirsiniz” diye karsilik verdim.
George Bey, buray1 laboratuvara doniistiirdii. Her tiirlii
donanimi sagladi. Tlirk ve Amerikali uzmanlar birlikte
caligmaya bagladilar.

Serce Limani batigindan ¢ikarilmis yiizlerce cam
eser sergilenmeyi bekliyordu. Sans ayagima geldi.
Tirkiye Sise Cam Fabrikalart “Kurulusunun 50.
yili nedeniyle (1935-1985) miizenin cam eserlerini
sergileyebiliriz” dediler. Hemen “Evet” dedim. Eserler
alttan 1siklandirildi. Bin y1l denizaltinda kalan camlar,
151k altinda bir renk climbiisii olarak ortaya ¢ikt1. Tuzlu
su camlar iizerine doganin nakigini iglemisti. Ama beni
asil heyecanlandiran, George Bey’in Ge¢ Roma Batigi
kazisinin, 1/20 6lgekte akvaryum iginde gosterilmesiydi.
Kazimnm tiim ayrintilari, kullandigimiz aletler, sualtinda
nasil ¢alistigimiz, gézler oniine serilmisti. Balikadamin
soludugunda agzindan ¢ikan hava kabarciklart bile
goriililyordu. Ziyaret¢inin en ¢ok ilgisini ¢eken telefon
kuliibesiydi. Gruplara nasil bir islevi oldugunu gururla
anlatirdim. Japon televizyon ekibi akvaryumu iki giin
boyunca ¢aligarak tiim ayrintilariyla filme almisti.
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During the midst of excavation campaign, the Cyprus
dispute arose. Our battleships were navigating off the
island shores in the east direction. Our dives continued
during the First Operation (July 20). We were listening
to news from our transistor radios in between dives.
The Second Operation began on August 14th. The
government cancelled the excavation by telling “We
won’t be able to protect you if the war becomes more
severe”. So, we left hastily. Even during the Cyprus
War, George F. Bass showed how special he was. He
acted like no other foreign excavation director in our
country. He made a statement to the international press
and said, “Turks have justifiable reason to land troops
in Cyprus”. Greek press became very mad at George F.
Bass. From then on, to me, George Bey was the leader
among all leaders.
In the summer of 1975, we excavated the Seytan Deresi
shipwreck at the Gulf of Gokova, Bodrum. Upon the
request of the Ministry and George Bey, our committee
member Donald A. Frey, a scholar from the Bogazici
University was accompanied by Turkish students. These
young fellows were playing guitar and singing during
the nights. The reflection of George Bey’s light would
shed light on the newcomers, as well; Ayhan Sicimoglu
would be a famous documentarist who introduce
museums and archaeological sites; and Tufan Turanh
would become representative of INA at Bodrum and
excavate the Ertugrul Frigate with his wife in Japan.
Cemal Pulak would direct underwater excavations
in Turkey and become a professor of archaeology
at the Texas A.M. University. And, my narratives
of underwater excavations carried out by George F.
Bass would be published by Ak Yaymlar1 in my book
“Turkiye’de Sualt1 Arkeolojisi”/(Nautical Archaeology
in Turkey).
In the summer of 1977, George F. Bass was excavating
a shipwreck from the XI century AD at Serce Limani,
Marmaris. Glass weights confirmed that the wreckage
was dating to 1025. Hundreds of glass artifacts were
recovered. It was the largest collection of Islamic
glass in the World, among which the rook, the pawn
and checker were the most interesting items for me.
It appeared that the sailors played backgammon and
chess during their voyages. While I was working at
the Serge Limani in Marmaris in the summer of 1978,
I was appointed as the Director of Bodrum Museum.
From this day forth, I wouldn’t be able to participate
in George F. Bass’ excavations as representative of the
Ministry. Now, it was the start of my main task as a
museum director. [ would be able to exhibit the artifacts
George Bey excavated for decades, which were kept
in the museum warehouse as captives, in my opinion.
During my administration, I took over the tenancy of
the castle and Yassiada to the museum on behalf of the
Ministry.
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Fig. 8: Kale gezisi (Miize olmadan 6nce). Sapel 6nii (1963). Soldan saga Ridge Kunzel, Peter Fries, David Owen,
Donald M. Resencrantz (Oguz Alpdzen Arsivi).

Fig. 8: In front of the chapel (1963). From left to right: Ridge Kunzel, Peter Fries, David Owen, Donald M. Rosencrantz
(Oguz Alpdzen Archive)

Fig. 9: Serce Liman1 Cam Batig1. Kiiltiir Bakan1 Namik Kemal Zeybek tarafindan agildi (17 Haziran 1990) (Oguz
Alpdzen Arsivi).

Fig. 9: Serce Liman1 Glass Shipwreck. The exhibition was inaugurated by Namik Kemal Zeybek, the Ministry of
Culture of the time (June 17, 1990) (Oguz Alpdzen Archive).
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Fig. 10: Akvaryum (Oguz Alp6zen Arsivi).
Fig. 10: Aquarium (Oguz Alpdzen Archive).

George Bey ve ekibiyle birlik olmustuk. 1977-
79 yillarinda kazilan Serge Limani Cam batiginin
ahsaplarinin ~ konservasyonu  bitmisti. Amacim
gemiyi ve eserleri sergilemekti. Fikrimi George
Bey’e anlattim. Cok sevindi. “Basarabilir misin?”
dedi. “Deneyecegiz”’ dedim. Kale i¢inde yeni bir
sergi salonu yapmak i¢in koruma kurulu karari alindi.
Bakanlik, kalenin kendi dokusunu aratmayacak
giizellikte bir bina yapti. INA ekibi gemiyi bir araya
getirdi. 1990 Haziran’inda Kiiltiir Bakan1 Namik
Kemal Zeybek acilis1 yapti. Her agilis INA ekibini
ve miize uzmanlarini daha ¢ok calismaya sevk
ediyordu.?

Simdi sira ilk goz agrim Dogu Roma gemisinin
sergilenmesine gelmisti. Diislincelerimi  George
Bey’e anlattim. “Geminin pupasini (ki¢ bolimii) 1/1
olgeginde, sapeliniginde sergileyebilirmiyiz?” dedim.
“Heyet liyemiz Prof. Dr. Frederick Van Doorninck ile
konusalim” dedi. Sonu¢ “Evet” oldu. Hemen hemen
tiim miizeler buluntular1 ¢ay bardaklari, ¢cay kasiklart,
cay tabaklar1 diye ayr1 ayn sergiliyorlardi. Sonra da
ziyaretginin bunlar1 anlamalarini bekliyorlardi. Bana
gore bu yanlig bir uygulamaydi. Amacim gemiden
cikan buluntulart geminin i¢inde sergilemekti. 22
Ekim 1994’te geminin ilk c¢ivisini Kiiltiir Bakan1
Timurgin Savas c¢akti. George F. Bass’a “Siikran
Plaketi” verdi. Daha dnceki yillarda Belediye Bagkani
rahmetli Emin Anter “Sizi Bodrum sokaklarinda otuz
yildir goriiyoruz” diye giizel bir konusma yaparak
“Hemsgehrilik Berat1” vermisti (Temmuz 1992).
George F. Bass’i Bodrum halki seviyor, iist gorevliler
takdir ediyorlardi.

2 Eski Testi Doktorunun Anilar1 Zero Yaylari.

Fig. 11: Cam Salonu (12 Ekim 1985) (Oguz Alpdzen Arsivi).

Fig. 11: Glass Hall (October 12, 1985) (Oguz Alpdzen Archive).

One of my first undertakings was to enrich the library
collection. I’ve kept in mind what George Bey told
me about libraries years ago during an excavation. My
wife Giilsen was working at the library of the Antalya
Museum. At her suggestion and with the help of the
conservation society, we acquired many books.
Another undertaking was to have a laboratory in the
museum. George Bey and his team were spending three
months in our country. I was aware that the artifacts
should have been consistently taken care of. We needed
a laboratory. Thus, I vacated the office of Haluk Elbe,
the founding director of the museum. I would surprise
George Bey when he comes to Bodrum during the
excavation. [ welcomed him at the entrance to the castle.
We went upstairs. George Bey asked, “Why did you
vacate director’s office?”. I replied “This two-storey
building is yours now. You can use it as a laboratory.”.
George Bey turned the room into a laboratory. He
supplied all types of hardware. The Turkish and
American experts started to work together.

Hundreds of glass artifacts from the Serce Limani
shipwreck were waiting to be exhibited. It fell into
my lap. Tiirkiye Sise Cam Fabrikalar1 (Turkey Bottle
and Glass Factory) offered, “We can exhibit the glass
artifacts of the museum due to the 50th anniversary of
our establishment (1935-1985)”. 1 immediately said
“accepted”. The artifacts were illuminated from below.
Glasses that remained under the sea for thousands
of years revealed as a riot of colors under the light.
Nature was embroidered onto them by salt water. But
what really excited me was to exhibit the Late Roman
Shipwreck that was excavated by George Bey in an
aquarium at 1:20 scale. All the details of the excavation,
the tools we used, and how we worked underwater were
displayed. Even the air bubbles coming out of the skin
diver were animated.
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Miizemiz ve INA uzmanlarn ¢ yil calistilar.
10 Eylil 1997°de Cumhurbagkanimiz rahmetli
Siileyman Demirel son ¢iviyi ¢akti. Yerel ve ulusal
basin sergilemeden 6vgiiyle sz etti. Benim icin bu
kazinin en ilging eseri kantardi. Uzerinde “Georgios™
yaziyordu. Kazi1 bagkaninin ad1 George, Georgios’tan
geliyordu. Ziyaretgiler geminin ic¢inde dolastyor
ve Kaptan Georgios’la  merhabalasiyorlardi.
Yasayan miize, canli miizenin diinyada yapilan ilk
uygulamalarindan biriydi.

Aklmin bir kdsesinde, diinyanin en eski gemisi
olan (MO 13. yiizy1l) Uluburun Batig1 eserlerini
sergilemek vardi. George F. Bass ve Cemal Pulak
tarafindan kazilan bu batik gemiden, 1984 yilindan
beri miizemize yiizlerce eser gelmisti. Nefertiti’nin
skarebe miihiirii, altin kupa, amphora, terazi agirligi,
aklmiza ne geliyorsa vardi. Ve hatta deve kusu
yumurtast bile... Kazi1 11 yil siirdii. George Bey’e
“Ingiliz Kulesi’nin &niinde yeni bir salon yapalim.
Bu kez hem gemiyi hem de batig1 1/1 6lceginde
sergilemek diislincesindeyim” dedim. O da bana
“Glizel fikir. Gelidonya Burnu batigin1 ve Seytan
Deresi Batigin1 da sergileyebilirsen iyi olur” dedi.
Kurul karar1 alindi. Temeli, Kiiltiir Bakani Fikri
Saglar atti. Bakanlik yeni salonu, kale disindan
goriilmeyecek bir sekilde yapti. Kazilar ve Miizeler
Daire Bagkani Kudret Ata her zaman yardimci
oluyordu. I¢ diizenlemeyi yapacak paramiz yoktu.
INA’da baskanlik yapmis olan John De Lapa ve
INA yoneticisi Oguz Aydemir’in maddi katkilariyla
sergilemeyi bitirdik. Calisgma yedi yil siirdii. 23
Temmuz 2000°de, 24 ayn iilkeden gelen konuklar
esliginde, Kiiltiir Bakan1 Istemihan Talay ve George
F. Bass kurdeleyi kestiler.

The telephone booth attracted the visitors’ attention
most. [ would proudly tell its function to groups. A
Japanese television crew studied the aquarium for two
days and filmed it in full detail.

We were collaborating with George Bey and his team.
The conservation procedure was completed for the Serce
Liman1 Glass Shipwreck which was excavated between
1977 and 1979. My objective was to display the wreck
and the artifacts. I told my opinion to George Bey. He
was very pleased. He said, “Can you manage it?”. I said,
“We will give it a shot”. We obtained a conservation
committee decision to build a new exhibition hall in the
castle. The Ministry erected a beautiful building that
accommodates well to the overall feature of the castle.
The INA team assembled the vessel. It was inaugurated
in June 1990 by Namik Kemal Zeybek, the Minister of
Culture of the time. Each inauguration prompted the
INA team and museum experts to work harder.’

Now it was time to display my first child, the Eastern
Roman shipwreck. 1 shared my plans with George
Bey. I asked, “Can we display the stern of the vessel
in a 1:1 scale inside the chapel?”. He replied, “Let’s
talk this with our council member Prof. Dr. Frederick
Van Doorninck”. And the reply was a “Yes”. Almost
all museums were displaying the findings separately as
tea glasses, teaspoons, and tea saucers. And they were
expecting the visitor to make an inference about them. It
was wrong, in my opinion. My objective was to display
the artifacts from the vessel along with the vessel. The
first nail of the vessel was driven in October 1994’ by
Timurgin Savasg, the Ministry of Culture of the time.
He presented a “Plaque of Appreciation” to George F.
Bass. Previously, the deceased Mayor, Emin Anter had
presented a “Certificate of Fellow-townsmenship” by
giving a nice speech, saying “We see you in the streets
of Bodrum for thirty years” (July 1992).

3 Eski Testi Doktorunun Anilar1, Zero Yayinlari.

Fig. 12: Bakan satrang oynayan migolar1 seyrediyor
(Oguz Alpdzen Arsivi).

Fig. 12: The Minister watches shipboys playing chess
(Oguz Alpdzen Archive).

Fig. 13: Acilis. George F. Bass ve Kiiltiir Bakani
Istemihan Talay (23 Temmuz 2000) (Oguz Alpdzen
Arsivi).

Fig. 13: Inauguration. George F. Bass and Istemihan
Talay, the Minister of Culture of the time (July 23, 2000)
(Oguz Alpdzen Archive).
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Fig. 14: George F. Bass’a Uluburun Batig1 sergilemesi hayalimi anlattyorum. (Oguz Alpdzen Arsivi).
Fig. 14: I am talking about my dream of exhibiting Uluburun Shipwreck to George F. Bass (Oguz Alpdzen Archive).
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Fig. 15: Birlikte basardik. Duvarda Atatiirk fotografi *’izlendigimizin bilinci icinde calisiyoruz” yaziyordu (Oguz
Alpdzen Arsivi).

Fig. 15: We succeeded together. On the wall, it reads “We work being aware that we are being watched” in front of a
picture of Atatiirk (Oguz Alp6zen Archive). 97




Fig. 16: Nefertiti, George F. Bass ve ben (Oguz Alpdzen
Arsivi).

Fig. 16: Nefertiti, George F. Bass and myself (Oguz
Alpdzen Archive).
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Fig. 16: Oguz Alpozen, Robert Henry, Yassiada 1969
(Oguz Alpdzen Arsivi).

Fig. 16: Oguz Alpozen, Robert Henry, Yassiada 1969
(Oguz Alpdzen Archive).

Fig. 17: George F. Bass’a, Kiiltiir Bakan1 Timurgin Savas
plaket veriyor (22 Ekim 1994) (Oguz Alp6zen Arsivi).
Fig. 17: The Minister of Culture Timurgin Savas presents
a plaquet to George F. Bass (October 22, 1994) (Oguz
Alpdzen Archive).

Fig. 17: 1969 (Oguz Alpdzen Arsivi).
Fig. 17: 1969 (Oguz Alpdzen Archive).

Fig. 16: 1975 Seytanderesi (Oguz Alpdzen Arsivi).
Fig. 16: 1975 Seytanderesi (Oguz Alpozen Archive).
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Fig. 17: 1977 Serce Limani (Oguz Alp6zen Arsivi).
Fig. 17: 1977 Serce Liman1 (Oguz Alpozen Archive).



Miize ve INA uzmanlart muhtegem
bir is ¢ikarmislardi. George F.
Bass’a saygi1 ve sevgimi gostermek
icin onun tungtan yapilmis bir
biistiinii  Gelidonya Burnu batig
salonuna koydum. Bu, iilkemde
hemen hi¢  goriilmeyen  bir
uygulamaydi. Miizenin ilk sergi
salonu (Miken eserleri) kalenin
sapelinde agilmistt (1964). Kirk y1l
sonra yine bir alt1 kasimda (2004),
INA'nin kazdiznt MO V. yiizyil
Tektas Batig1 salonunu agtik. Benim
icin en Onemli buluntu geminin
gozleriydi. Orijinali vitrindeyken,
kopyalar ziyaretgiye fikir vermesi
i¢in, pruvasi tizerinde sergilendi.
1968 yilmin 31 Mayis’inda
Bodrum Miizesi asistan1 olarak
goreve baglamistim. 1 Haziran
2005°’te Sualt1 Arkeoloji Miizesi
Midiiri olarak emekli oldum.
Oncayil bir giin gibi gecmisti. INA
vemiize birlikteliginden, diinyanin
en biiylik Sualt1 Arkeoloji Miizesi
dogmustu. 2016 yilinda George
F. Bass ile yapilan bir soyleside
“Bodrum Kalesi i¢indeki Sualti
Arkeoloji Miizesini siz yaptimniz”
dediklerinde, “Ben Turk
hiikiimetinin izniyle, 1960 yilinda
miitevazi bir baslangic yaptim.
Miizeyi yapan uluslararasi iine
kavusturan Oguz Alpdzen’dir”
diyecek kadar erdemliydi. George
F. Bass’a hicbir zaman 6n ismiyle
hitap etmedim. O, benim igin hep
George Bey ve dyle kalacak.
Ama simdi “Yasa George... Sen
¢ok vyasa...” demekten onur
duyuyorum. Sevgiyle kalin.
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The people of Bodrum loved
George F. Bass, and top officials
appreciated him.

The experts from our museum and
INA worked for three years. The
last nail was driven by the deceased
President, Siileyman Demirel on
September 10, 1997. The national
and international media spoke highly
of the exhibition. For me, the most
interesting object of this excavation
was the steelyard, which had an
inscription of “Georgios” on it. The
name of the site director, George also
derived from Georgios. The visitors
were wandering inside the vessel
and greeting the Captain Georgios,
a museum staff member dressed as
the captain. The living museum was
among the first examples of this
concept in the world.

In the corner of my mind was the
exhibition of the oldest shipwreck
of the world, the 13th century BC
Uluburun shipwreck. From 1984 on,
hundreds of artifacts were delivered
to the museum from this shipwreck
that was dug by George F. Bass and
Cemal Pulak, including Nefertiti’s
scarab seal, a golden cup, amphorae,
scale weights, and whatever you can
think of. Even there was an ostrich
egg... The excavation lasted 11 years.
I told George Bey “We should build a
hall in front of the British Tower. This
time [ want to display both the vessel
and the shipwreck at full scale”.
And he replied “What a great idea!
It would be nice if you could display
the Cape Gelidonya shipwreck
and the Seytan Stream shipwreck,
too”. A board decision was taken.
The foundation was laid by Fikri
Saglar, the Ministry of Culture of
the time. The Ministry built the hall
in such way that it was not visible
from outside. Kudret Ata, Head of
the Department of Excavations and
Museums was always helpful. We
didn’t have the financial resources to
make the interior arrangements. We
completed the exhibition hall with the
material resources provided by John

De Lapa, once the president of INA,
and Oguz Aydemir, an executive
at INA. The work was completed
in seven years. The ribbon cutting
ceremony by Istemihan Talay, the
Ministry of Culture of the time, and
George F. Bass, took place on July
23, 2000 in the presence of guests
from 24 different countries.

Experts of the museum and INA
had done a great job. I placed a
bronze bust of George F. Bass in
the Cape Gelidonya Hall to show
him my respect and love. This was
very unusual in my country. The
first exhibition hall of the museum
(Mycenean artifacts) was opened at
the chapel of the museum (1964).
Forty years after this first opening, and
again on November the 6th (2004),
we opened the hall of the 5th century
BC Tektas shipwreck excavated by
INA. The most important find to me
was the ship eyes. While the original
was in a glass case, its replicas were
displayed on the bow to provide
visitors insight.

On May 31, 1968, I started to work
as an assistant at the Museum of
Bodrum. On June 1, 2005, I retired
as the Director of the Underwater
Archaeology Museum. Many years
passed like one single day. The
largest Underwater Archaeology
Museum of the world was born
from the collaboration of INA
and the museum. When they told
George F. Bass in an interview in
2016 “You created the Underwater
Archaeology Museum inside the
Bodrum Castle”, George Bey was
such a virtuous person that he
answered “In 1960, I made a modest
start by the approval of the Turkish
State. The one, who created the
museum, and made it a renowned
museum is Oguz Alpdzen”. I never
addressed George F. Bass with his
first name. To me, he was always
George Bey and will remain so.
But now [ am proud to say “Long Live
George... Long Live...” Remain
with love.
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GEORGE FLETCHER
BASS (1932-2021)

* Tuba Ekmekgi Littlefiel

George F. Bass 9 Aralik 1932 yilinda, Amerika’nin
Gliney Carolina eyaletinde Columbia sehrinde
dogdu. 1952 yilinda Amerika’da The Johns Hopkins
Universitesi’nin Yakin Dogu Arkeolojisi Béliimiine
girdi ve 1955 yilinda yiiksek lisans derecesini aldi.
1955-1957 yillann arasinda Atina’daki American
School of Classical Studies’e devam etti. 1959
yilinda girdigi Pennsylvania Universitesi’nin Klasik
Arkeoloji Boliimii’nden 1964 yilinda doktorasini
tamamlayarak mezun oldu.

Bass, 1960 yilinda Peter Throckmorton, Joan du
Plat Taylor, Frederic Dumas, Claude Duthuit,
Wilady Illing ve Honor Frost’tan olusan bir ekiple
diinyadaki ilk bilimsel ve sistematik sualti kazisini
gerceklestirdi. Bass, bircok acidan ilkleri temsil
eden bu oOnemli kazinin baskaniydi. Gelidonya
Batigi Kazisi’nin ardindan 1960-1961 yillarinda
bakimsiz bir yap1 olan Bodrum Kalesi’nin miizeye
doniistiirilme  ¢aligmalarina  Throckmorton ile
birlikte onciiliik etti. 1958 yilinda Bodrum’a gelen
ve balik¢ilarin  bulduklar1 amphoralar1 kalede
toplayarak miize ¢alismalarinin baglamasini saglayan
Throckmorton’un bu fikrine destek veren Bass,
gerekli resmi izinleri alarak, Gelidonya Batigi’ndan
cikan eserleri kaleye getirerek ve baslangig i¢in finansi
saglayarak miizenin olusumunu gerceklestirmistir.
Bass 1970’e dek Tiirkiye karasularinda ii¢ farkli
arkeolojik batik kazis1 gerceklestirdi ve kendi
aragtirma gemisi, siirekli gorev yapacak arkeolog,
mithendis, konservatér, ¢izim ve fotografcist olan
bir enstitliniin hayallerini kurmaya baslamasindan
kisa bir siire Bass ve ekibi 1973 yilinda “American
Institute of Nautical Archaeology-Amerikan Sualti
Arkeoloji Enstitiisii” (AINA)’nii hayata gecirdiler.

George F. Bass, was born on December the 9th, 1932
in the city of Columbia, S. Carolina, U.S. In 1952,
he started to study Near Eastern Archaeology at the
Johns Hopkins University in the U.S., and received
his master’s degree in 1955. He then attended the
American School of Classical Studies in Athens
between 1955 and 1957. He entered the Department
of Classical Archaeology at the University of
Pennsylvania in 1959, and graduated in 1964,
receiving a PhD.

Bass conducted the first scientific and systematic
underwater excavation in the world in 1960 with a
team that consisted of Peter Throckmorton, Joan du
Plat Taylor, Frederic Dumas, Claude Duthuit, Wlady
Illing and Honor Frost. Bass was the head of this
important excavation, which represented many firsts
in various aspects. After the Gelidonya Shipwreck
excavation, he pioneered in conversion of the Bodrum
Castle, which was a neglected building in 1960-
1961, into a museum together with Throckmorton.
Supporting the proposal of Throckmorton, who came
to Bodrum in 1958 and gathered the amphorae found
by the fishermen in the castle and initiated museology
activities, Bass obtained the official permissions
required, brought the artifacts from the Gelidonya
Shipwreck to the castle and provided the financing
for the formation of the museum.

Bass conducted three different archaeological
wreck excavations in the Turkish territorial waters
until 1970, and shortly after he started to dream of
an institute with its own research vessel, regular
archaeologists, engineers, conservators, illustrators
and photographers, and Bass and his team founded
the “American Institute of Nautical Archeology”

* Tuba Ekmekgi Littlefield, MA, INA- Bodrum Arastirma Merkezi, Miidiir.
* Tuba Ekmekgi Littlefield, MA, INA- NA- Bodrum Research Center, Director.

30



George F. Bass. © INA.

Projelerin, mali destek saglayanlarin ve caliganlarinin
uluslararas1 yapisindan dolayr kurulusun adi bir
stire sonra “Institute of Nautical Archaeology-Sualti
Arkeoloji Enstitlisi” (INA) olarak degistirildi. INA,
1976 yilinda Pennsylvania Universitesi’nden Texas
A&M Universitesi'ne (TAMU) tasindi ve akabinde
Bass bagkanliginda lisansiistii Sualti Arkeoloji Boliimii
(Nautical Archaeology Program [NAP]) akademik
olarak Texas A&M Universitesi Antropoloji Boliimii
biinyesinde egitime basladi.

Bass’in bir sonraki hayali ise Bodrum’da, her seyin
bagladig1 yerde bir aragtirma merkezi kurmakti. INA
1990’1 yillarda Bodrum’da bir arazi satin alarak,
Akdeniz’deki arastirmalarini yapabilecegi bir merkez
inga etti. Bass, boylece INA Bodrum Aragtirma
Merkezi  (Bodrum  Research ~ Center—-BRC)’nin
kurulmasini sagladi. Resmi agiligt 2000 yilinda yapilan
BRC Kiitiiphanesi arastirmacilar i¢in essiz bir bilgi
hazinesine doniistii. Arkeolog Homer Thompson ve
George Bass’in hocalarindan G. Roger Edwards’in
ozel koleksiyonundan olugan yaklasik 20 bin civarinda
kitap ve dergi barindirmakta olan kiitiiphane Dogu
Akdeniz’deki en biiyiik sualti arkeolojisi yayin
koleksiyonuna ev sahipligi yapmaktadir. INA-BRC’da
gergeklestirilen c¢aligmalarin - bliyiik boliimii  sualti
kazilarindan ¢ikartilan buluntularin  konservasyon
ve restorasyonudur. Bu calismalar BRC’da iki ayri
laboratuvarda gerceklestirilmektedir. INA projelerinde
su yizine cikartilan tiim organik ve inorganik
eserlerin temizligi, saglamlastirilmasi, korunmasi,
birlestirilmesi, tlimlenmesi islemleri yapilmaktadir.

Tektas Batig1 kazisi, Asaf Oron ve George F. Bass. © INA.
Asaf Oron and George F. Bass at Tektas Shipwreck excavation. © INA.

(AINA) in 1973. Due to the international nature of
the projects, financial supporters and employees, the
name of the organization was changed to “Institute of
Nautical Archeology-Underwater Archeology” (INA)
after a short while. INA moved from the University of
Pennsylvania to Texas A&M University (TAMU) in
1976, and subsequently initiated a graduate program
in the Department of Anthropology at Texas A&M
University, under the direction of Bass.

Bass’ next dream was to establish a research center
in Bodrum, the town where it all began. In the 1990s,
INA bought a land in Bodrum and built a center
where it could conduct its research activities in the
Mediterranean. Bass, thus, led to the establishment
of the INA Bodrum Research Center (BRC). The
BRC Library, which was officially opened in 2000,
has turned into a unique wealth of information for
researchers. The library, which houses around 20
thousand books and journals, consisting of the
private collection of G. Roger Edwards, one of the
teachers of archaeologist Homer Thompson and
George Bass, is home to the largest collection of
underwater archeology publications in the Eastern
Mediterranean. Most of the work carried out at
INA-BRC is the conservation and restoration of the
finds removed from underwater excavations. These
activities are carried out in two separate laboratories
at BRC. INA projects include cleaning, consolidation,
conservation, assembly, and integration of all organic
and inorganic artifacts removed.
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BRC misafirhanesi; 6grenci yatakhaneleri ve misafir

suiti ile gelen misafir, arastirmaci ve dgrencileri konuk

etmektedir. Ayn1 zamanda INA’nin yeni yaptirdigi

Virazon II isimli arkeolojik arastirma gemisi, Carolyn

isimli iki kisilik denizaltina ve bunlarin yam sira farkli

sualti kaz1 ekipmanlarina ve basing odasina ev sahipligi

yapmaktadir.

BRC’da 18 Tiirk personel gorev yapmaktadir.

Tiirkiye’deki bu olusum Bass’in en biiyiik hayaliydi

ve kariyerinin baslamasi ve devam etmesini saglayan

tilkede INA-BRC’1n Bodrum Sualti Arkeoloji Miizesi

ile birlikte aktif c¢alismalar1 uluslararast alanda

Bodrum’u sualt1 arkeolojisi konusunda calisanlarin

merkezi konumuna getirmistir.

1960 yilindan bugiine diinyanin farkli {ilkelerinde

70 civarinda batik gemi kazis1 ve arastirma projesi

gergeklestiren George Bass, INA ve ortaklart; Tiirkiye’de

Bakanlar Kurulu ve Kiiltiir ve Turizm Bakanligi’nin

izinleriyle 20 adet batik kazis1 yapmistir.

Bu batik kazilar1 sirasiyla soyledir:

1960- Gelidonya Burnu Batig1 (M.O. 12. yy)

*  1961-1964 Yassiada 7. ylizy1l Batig1

*  1967-1969, 1974 Yassiada 5. yiizy1l Batigi

1976 Seytan Deresi Batig1 (M.O. 16. yiizy1l)

* 1977-1979 Sergelimani Batig1 (M.S. 11. yiizyil)

+  1980-1981 Sercelimani Hellenistik Batigi (M.O. 3.
Yiizyilin 2. ceyregi)

¢ 1982-1983 Yassiada Osmanli Batigi (M.S. 16.
yiizy1l)

+  1984-1994 Uluburun Batig1 (M.O. 14. yiizy1l)

*  1995-1998 Bozburun Batigi (M.S. 9. yiizy1l)

¢ 1999-2001 Tektas Batig1 (M.O. 5. yiizyl)

+ 2002-2003 Pabucburnu Batig1 (M.O. 6. yiizy1l)

* 2005-2008 Yenikap1 Batiklar1 8 adet (M.S. 7-10.
yiizyillar)

« 2005-2011 Kizilburun Batig1 (M.O. 1. yiizy1l).

Yaklasik 60 yillik arkeoloji kariyerinde on kitap ¢ikaran

ve editorliigiinii yapan Bass, ylizden fazla bilimsel

yaymna imza attt. Aldigir odiller arasinda Amerikan

Arkeoloji Enstitiisii Seckin Arkeolojik Basar1 Odiilii

(1986), Gezginler Kuliibii Lowell Thomas Odiilii

(1986), National Geographic Dernegi La Gorce Altin

Madalyast (1979), Tarihi Arkeoloji Dernegi J.C.

Harrington Madalyas1 (1999), Tarihi Dalig Dernegi

Oncii Odiilii (2006) yer almaktadir. Ayrica TIME

Dergisi tarafindan olusturulan diinyadaki en Onemli

bilim insanlar1 listesinde yer almistir. Bass’e 1987

yilinda Istanbul Bogazici Universitesi, 1998 yilinda ise

Liverpool Universitesi tarafindan fahri doktora {invani

verilmigtir. Bagarili hayatina kendi harika ailesinin

disinda “INA Ailesi”ni de kurmay1 sigdiran Prof. Dr.

George Bass’t 2 Mart 2021°de hayatin1 adadigi mavi

sularin derinliklerine ugurladik...

Saygiyla antyoruz.

32

BRC hosts incoming guests, researchers and students at
the guesthouse, student dormitories and guest suites. At
the same time, Virazon II, the archaeological research
vessel newly built by INA, hosts the two-person
submarine Carolyn, as well as different underwater
excavation equipment and a pressure chamber. Eighteen
Turkish personnel work in BRC. This center in Turkey
was Bass’s biggest dream, and the active collaboration
of INA-BRC together with the Bodrum Underwater
Archeology Museum, in the country where he started
and pursued his career, has made Bodrum the center of
underwater archeology in the international arena.
George Bass, INA and partners, who have carried out
around 70 shipwreck excavations and research projects in
different countries of the world since 1960 have already
excavated 20 shipwrecks in Turkey with the permission
of the Council of Ministers and the Ministry of Culture
and Tourism.
These shipwreck excavations are as follows:
*  1960- Cape Gelidonya Shipwreck (12th Century BC)
o 1961-1964 Yassiada 7th Century Shipwreck
*  1967-1969, 1974 Yassiada 5th Century Shipwreck
* 1976 Seytan Deresi Shipwreck (16th Century BC)
o 1977-1979 Sergelimani Shipwreck (11th Century)
* 1980-1981 Serceliman1 Hellenistic Shipwreck (2nd
quarter of 3rd Century BC)
*  1982-1983 Yassiada Ottoman Shipwreck (16th
Century)
*  1984-1994 Uluburun Shipwreck (14th Century BC)
* 1995-1998 Bozburun Shipwreck (9th Century)
*1999-2001 The Tektas Shipwreck (5th Century BC)
e 2002-2003 Pabugburnu Shipwreck (6th Century BC)
* 2005-2008 Yenikap1 Shipwrecks, 8 pieces (7th to
10th Centuries)
e 2005-2011 Kizilburun Shipwreck (1st Century BC).
Bass, who has published and edited ten books in his
nearly 60-year archaeology career, has more than a
hundred scientific publications. His honors include
Archaeological Institute of America’s Gold Medal Award
for Distinguished Archaeological Achievement (1986),
Explorers Club’s Lowell Thomas Award Lowell Thomas
Award (1986), the National Geographic Society’s La
Gorce Gold Medal (1979), the Society for Historical
Archaeology’s J.C. Harrington Medal (1999), and the
Historical Diving Society’s Pioneer Award (2006). He
was also named one of TIME Magazine’s Great Scientists.
Bass was awarded an honorary doctorate by Bogazici
University in 1987 and by Liverpool University in 1998.
On March 2, 2021, we bid farewell to Prof. George Bass,
who managed to establish the “INA Family” in addition
to his wonderful family in the course of his successful
life, to the depths of the blue waters, on 2 March 2021...
We remember him with respect.
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Haluk Elbe ve George Bass. Gelidonya Burnu batigindan ¢ikarilan eserlerle, 1964. Bodrum Kalesi, Sualt1 Eserleri Salonu. © INA.
Haluk Elbe and George Bass, with artefacts from the Cape Gelidonya shipwreck, 1964. Bodrum Castle, Underwater Artefacts Hall. © INA.

Cemal Pulak, George F. Bass. © INA. George F. Bass. © INA.

3









* F. Esra Altnamit Kirik

OZET

Kazilardan ele gecen ahsap buluntular
yakinindaki metal objeler ile ya da metal, 6zellikle demir
baglant1 parcalari ile birlesmis halde bulunmaktadir.

siklikla,

Suya doymus ahgabin  korunmasinda, demir
bilesiklerinin ve diger inorganik bilesiklerin varligi
hem estetik hem de konservasyon agisindan sorun teskil
etmistir. Ahsap buluntularin yiizeylerinde biriken ve/
veya i¢ine niifuz etmis olan demir-siilfiir bilesiklerinin
nemli ortamlarda okside olarak demir siilfat (FeSO,)
ve ardindan siilfiirik asit (H,SO,) olusturmasi yillardir
ahsaplarda ciddi sorunlar yaratmistir. Son yillarda
polietilen glikol (PEG) ile konservasyonu yapilmis
olan ahsaplarda goriinen bu bilesiklerin neden oldugu
bozulmalar analiz yontemlerinin de katkisi ile daha iyi
anlagilmig ve bu sorunlar1 ¢cozmeye yonelik ¢aligmalar
daha da hiz kazanmigtir. Bu makalede, ahsaplarda
bulunan demir lekelerinin ahsaplara vermis oldugu
zararlar ve bu konu ile ilgili yapilan ¢alismalarin 15181nda
Sualt1 Arkeoloji Enstitiisii Bodrum Arastirma Merkezi
Hethea Nye Ahsap Laboratuvari’nda (INA-Institute of
Nautical Archaeology Bodrum Research Center Hethea
Nye Wood Conservation Laboratory) gergeklestirmis
oldugumuz demir ekstraksiyonu uygulamalari ele
aliacaktir.

ABSTRACT

Wooden artifacts from underwater excavations are
frequently recovered either as merged with adjacent
metal objects or particularly with iron fasteners. The
presence of iron compounds and other inorganic
compounds have posed a challenge in preservation of
waterlogged wood for both aesthetic and conservation
considerations. Serious problems have been exposed in
timbers due to iron-sulfur compounds that accumulated
on and/or penetrated the surfaces of wooden artifacts
leading to oxidation of ferrous sulphate (FeSO,),
and then formation of sulfuric acid (H,SO,) in humid
environments. Recently, the degradation associated with
these compounds on timbers undergoing conservation by
polyethylene glycol (PEG) have been better understood
with the help of analytical methods and thus attempts
to solve such problems have been accelerated. The
present article will discuss iron extraction studies that
we carried out at the Hethea Nye Wood Conservation
Laboratory of the Bodrum Research Center, Institute of
Nautical Archaeology (INA) on the basis of damages on
timbers by iron stains and studies on this subject.

*Esra Altinamit Kirik, Uzman Baskonservator, Sualt1 Arkeoloji Enstitiisii (INA), Bodrum Arastirma Merkezi, Sualti Sokak No:2 48400

Bodrum/Tiirkiye.

*Esra Altmanit Kirik, MA, Head Conservator, Institute of Nautical Archaeology (INA), Bodrum Research Center, Sualti Sokak No:2 48400

Bodrum/Turkey.

36



GIRIS

1628 yilinda Stockholm limanindan ayrilmaya ¢alisirken
batan ve 1961 yilinda konservasyon c¢aligmalarina
baslanan Isve¢ savas gemisi Vasa, Danimarka’daki
Roskilde Korfezi’nde batirilmig olan, 1025- 1050
yillarina tarihlenen ve 1962- 1975 yillani arasinda
konservasyon ¢alismalar1 yapilan Skuldelev, 1030- 1335
yillar1 arasina tarihlenen, konservasyon calismalarina
1998 yilinda baslanan Roskilde Viking gemileri, 1629
yilinda Avustralya’da batmig olan ve 1970’1i yillarda
konservasyon calismalar1 yapilmis olan Batavia batigl,
Kore’de 1975 yilinda kesfedilen ve 1976-1984 yillar
arasinda calisilan Shinan batig, 1545°te Ingiltere’de
Portsmouth’un disinda batan Kral VIII Henry’ nin
donanmasina ait, 1982 yillarinda konservasyon
caligmalarina baslanmig olan savas gemisi Mary Rose,
Fransa’nin Lyon kentinde bir otopark ingaatindaki
kurtarma kazilarindan ele gecmis 16 batiktan biri
olan, Roma doénemine tarihlenen ve 2014 yilinda
konservasyonuna baslanan Lyon Saint George 4 (LSG4)
batiginin ahsaplarinin konservasyonunda hepsinde ortak
olarak sentetik polimer olan PEG kullanilmistir. Zaman
icinde gozlemlenen ve uzmanlarn ilk baslarda sadece
estetik olarak kaygilandirmis lokal beyaz tortularin
varliginin ciddiyeti, etkilenen ahsaplarin ¢ogalmasi ve
ahsabin dokusuna kadar bozulmaya ugramasi sonucunda
anlagilmigtir.  Yukarida adi gecen batiklar diginda
1380 yilina tarihlenen, 1962 yilinda Almanya’nin
Bremen kentinde ele gecen Bremen Teknesi istisnai bir
duruma sahiptir. Yapilan analizler sonucunda, hepsinde
ortak problem olarak demir-siilfiir bilesiklerinin
varligi tespit edilmistir. Ancak Bremen Teknesi nehir
suyunda korundugu i¢in govdesinden alinan ahsap
orneklerinde digerlerine oranla bu bilesikler ¢cok daha
diisiik miktarda tespit edilmistir. Bremen Teknesi nin
ahsaplarinda bu kadar az miktarda siilfiir birikmesinin
nedeninin, muhtemelen nehir suyundaki distik siilfat
konsantrasyonundan kaynakli oldugu diigiiniilmektedir.!
Suya doymus ahsap buluntularin saglamlastiriimasi
icin cesitli konservasyon uygulamalar1 kullanilmigtir.?
Bunlardan biri, ikinci Diinya Savasi siralarida Stamn
tarafindan gelistirilen, Barkman tarafindan Jasa
gemisinde ve Brorson-Christensen tarafindan Skuldelev
Viking gemilerinde uygulanmis olan ve giliniimiizde de
yaygin olarak kullanilan ahsaba PEG emdirilmesidir.
Daha sonra Bremen teknesi ve ardindan da bir Ingiliz
savag gemisi olan Mary Rose’un da konservasyonu yine
PEG ile yapilmistir.’> Ancak PEG metallere, ozellikle
demire kars1 korozif etkiye sahip bir maddedir.

1 SANDSTROM vd, 2004, 3-5
2 FLORIAN, 1990, 20-25; WERZ vd, 1993, 28; HAMILTON, 1999, 24-29
3 FLORIAN, 1990, 22-25
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INTRODUCTION

A synthetic polymer, PEG, has been commonly used for
conservation of the shipwreck timbers such as Vasa, the
Swedish warship which sank in 1628 while leaving the
Stockholm harbor and underwent conservation in 1961;
Skuldelev, the Viking ships that sank in the Roskilde
fjord in Denmark, which were dated to 1025-1050
and underwent conservation between 1962 and 1975;
Roskilde Viking Ships, that were dated to 1030-1225
and underwent conservation from 1998; Batavia, which
sank in 1629 in Australia and underwent conservation
in the 1970s; the Shinan shipwreck that was discovered
in Korea in 1975 and underwent conservation between
1976 and 1984; Mary Rose, a warship of the navy of
King Henry VIII which sank in 1545 off Portsmouth
in England, and underwent conservation in 1982; and
Lyon Saint George 4 (LSG4), one of the 16 shipwrecks
that were recovered in a salvage excavation during the
building of an underground car park in Lyon, France,
dated to the Roman Period and underwent conservation
in 2014. The presence of white precipitates, which
emerged over time and initially aroused only aesthetic
concerns, has become serious with increased number of
timbers being affected and degradation compromising
texture of the wood. One exception to the above-
mentioned shipwrecks is the Bremen Cog which was
discovered in Bremen, Germany in 1962 and dated to
1380. Analyses revealed that presence of iron-sulfur
compounds was a common problem for each of these
shipwrecks. On the other hand, these compounds were
very much lower in the timber samples from the hull
of the Bremen Cog since the vessel was preserved in
river water. Low sulfur accumulation on the timbers of
the Bremen Cog is probably associated with low sulfur
concentration in river water.!

Various conservation procedures were implemented
for strengthening the waterlogged finds.> The first
one is the PEG impregnation that was developed by
Stamn during WWIL, used on the Vasa by Barkman,
on Viking Skuldelev ships by Brorson-Christensen and
being widely used at present. Later, the Bremen vessel,
followed by Mary Rose, an English battleship have
also been conserved with PEG.> However, PEG has
corrosive effects on metal, particularly iron. Any metal
residues present on the surface of waterlogged timbers
should be removed prior to treatment with PEG.

1 SANDSTROM et al, 2004, 3-5
2 FLORIAN, 1990, 20-25; WERZ et al, 1993, 28; HAMILTON, 1999, 24-29
3 FLORIAN, 1990, 22-25
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Suya doymus ahsap buluntularda PEG uygulamasina
baglanmadan &nce ahsap ilk olarak yiizeyindeki
metal  kaltilarindan  arindirilmahidir.  PEG’in
ozellikle demir igerikli ahsap buluntularda kullanimu,
ahsabin konservasyon sonrasi durumu agisindan risk
tasimaktadir.* PEG, normal sartlarda (20°C, % 50
Bagil nem) ¢ok kararli olmakla beraber, bagil nemin
artmaya baslamasi ile birlikte higroskopik olmaya
baglar. PEG kullanilarak konservasyon uygulamalar
gergeklestirilmis olan Skuldelev batiklarinin ahsaplari
da bir¢ok arkeolojik gemi ahsaplari gibi hem siilfiir
hem de demir bilesikleri icermektedir (Fig. 1). Bu
bilesikler nem ve oksijen ile reaksiyona girerek demir
civilerin delikleri etrafinda korozyon {iriinleri seklinde,
ilk olarak 1980’lerin basinda ortaya ¢ikmustir.’ Vasa nin
konservasyon uygulamalar1 1962 yilindan 1979 yilina
kadar farkli molekiil agirlikli PEG spreyleme yontemi
ile gerceklestirilmis, 10 y1l siiren kurutma agamasindan
sonra, 1990 yilinda Vasa Miizesi’'nde sergilenmeye
baglanmistir. Ancak yaklasik 10 yil sonra gemi
ahsaplarmin yiizeyinde siilfiir bilesiklerinin oksidasyonu
sonucu olusan siilfiirik asit nedeniyle disik pH
degerli tuz ¢okeltileri gorilmistir (Fig. 2)°. Geminin
govdesindeki demir bilesikleri nedeniyle asitli bolgelerin
gelismesi ile igin ciddiyeti daha da vurgulanmustir.” Mary
Rose batig1 konservasyon calismalart 1994 yilindan
2006 yilina kadar diisiik molekiilli PEG 200 ile 2006
yilindan 2013 yilina kadar ise yiiksek molekiilli PEG
2000 spreyleme yontemi ve ardindan kontrollii kurutma
ile gergeklestirilmistir. Ancak Vasa’da gorillen demir-
stilfiir bilesiklerinin oksidasyonunun neden oldugu
asit problemi zaman igerisinde Mary Rose batiginda
da gozlemlenmistir.® Lyon Saint George 4 Batigi, Lyon
yakinlarindaki bir gélde 12 yil boyunca gegici olarak
depolandiktan sonra 2014 yilinda ARC-Nucle’art
laboratuvarina almmugtir. Burada yapilan analizler
ve pH olgliimleri sonucunda ahsaplarda demir-siilfiir
bilesiklerinin varlig1 tespit edilmistir. PEG emdirme
islemi oncesinde iizerinde bulunan toplam 2100 adet
civi ahsaplardan uzaklastirilmis ve gemi sokiilerek
parcalara ayrilmistir. PEG emdirme iglemi ve ahsabin
dondurularak kurutulmasmim ardindan ahsaplarda
demir-siilfiir bilesiklerinin varligi yiiksek oranda
goriilmeye devam etmistir.’

4 HAMILTON, 1999, 25

5 PETERSEN- STRAETKVERN 2020, 62

6 ALMKVIST — PERSSON, 2006, 678; HOCKER, 2020, 16
7 GODFREY vd, 2011a, 697; SANDSTROM vd, 2004, 2

8 PRESTON vd, 2014, 1-2

9 GUYON-MEUNIER, 2016, 292-295
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The use of PEG, especially on iron-containing wooden
finds poses a risk to the condition of the wood after the
conservation procedure.* Although PEG is stable under
normal conditions (20°C, 50% relative humidity), it
starts to become hygroscopic with increased relative
humidity. The timbers of the Skuldelev shipwrecks
also contain both sulfur, and iron compounds like
many others from archaeological ships, for which
conservation was carried out using PEG (Fig.1). These
compounds reacted with humidity and oxygen to appear
as corrosion products around the iron nail holes initially
in the early 1980s.> The conservation procedures on
Vasa were performed by spraying PEG of different
molecular weights between the years 1962 to 1979 after
a period of ten years of drying phase, and it started to
be displayed in the Vasa Museum in 1990. However,
approximately 10 years later salt precipitates with
low pH emerged on the surfaces of the timbers due to
formation of sulfuric acid deriving from the oxidation of
sulfur compounds (Fig. 2).° The extent of the problem
became more severe with development of acidiferous
areas due to presence of iron compounds on the hull
of the vessel.” The conservation work of Mary Rose
was performed with low molecular PEG 200 from 1994
to 2006, then by spraying high molecular PEG 2000
from 2006 to 2013, and finally by a controlled drying
method. However, the acid issue experienced with Vasa
caused by the oxidation of iron-sulfur compounds was
also observed in Mary Rose shipwreck over time.® The
Lyon Saint George 4 wreckage was temporarily stored
in a lake near Lyon for 12 years and then was moved to
ARC-Nucle’art laboratory in 2014. As a result of the
analyses and pH measurements, presence of iron-sulfur
compounds was identified in timbers. Around 2100 nails
were removed before beginning the PEG impregnation,
and the ship was dismantled. Following the treatment
by PEG impregnation and freeze-drying of timbers, the
presence of iron-sulfur compounds remained high in the
timbers. °

4 HAMILTON, 1999, 25

5 PETERSEN- STRAETKVERN 2020, 62

6 ALMKVIST — PERSSON, 2006, 678; HOCKER, 2020, 16
7 GODFREY et al, 2011a, 697; SANDSTROM et al, 2004, 2
8 PRESTON et al, 2014, 1-2

9 GUYON-MEUNIER, 2016, 292-295
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Fig. 1: Skuldelev Batiklarinda Meydana
Gelen Bozulma (Kilig, G. 2017, Sekil 20,
syf 35) © INA.

Fig. 1: Degradation that took place on the
Skuldelev Ship (Kilig, G. 2017, Fig. 20, p.
35) © INA.

Fig. 2: Vasa Batiginda Meydana Gelen
Bozulma (Fors vd, 2006, fig 3, syf 401)

© INA.

Fig. 2:Degradation on the Vasa Shipwreck
(Fors et al, 20006, Fig 3, p. 401) © INA.

Fig. 3: Shinan Batiginda Meydana Gelen
Bozulma (Godfrey vd, 2011a, fig 2)

© INA.

Fig. 3: Degradation on the Shinan
Shipwreck (Godfrey et al., 2011a, Fig2)
© INA.
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Metal, 6zellikle demir ile birlesmis halde ele gecen suya
doymus ahgapta en yaygin demir bilesigi tiirleri; demir
(II1) hidroksitler, oksitlerle birlikte demir tuzlari, pirit ve
pirotit gibi indirgenmis siilfir bilesikleridir.'

Demir bilesiklerinin varligi suya doymus ahsap igin
baslica {i¢ risk olusturmaktadir; birincisi, inorganik
bilesikler yiizey bolgesinde yiiksek oranda birikme
egiliminde  oldugundan  bilesikler  ahsaplardan
arimndirilmadan ahgabin kurutulmasi mekanik hasara
yol acabilmektedir. ikinci risk ise, indirgenmis
siilfiir bilesikleri i¢indeki demirin oksitlenmesi ile
sililfiirik asit olugturmasidir.!' Ahsaplarda olusan asit,
polisakkaritlerin hidrolizine ve ahsabin bozulmasina
yol acabilir. Ugiincii ve olasilikla en problematik
tehlike ise demir bilesiklerinin, ¢esitli kimyasal
tepkimeleri hizlandirma kapasitesine ve oksidatif
bozulma baslatma potansiyeline sahip olmalaridir.
Konservasyonu yapilmig ahsapta, oksidatif bozulma
ahsap bilesenlerinin ve konservasyon kimyasallarinin
(PEG gibi) depolimerizasyon ile bozulmasina yol
acar. Bu durum ahsaplarda formik, glikolik ve oksalik
asit gibi diigiik molekiiler organik asitlerin olusmasina
neden olmaktadir. Bu nedenlerle konservasyon
oncesinde ahsaptaki demir bilesiklerini uzaklagtirmak
ya da stabil hale getirmek olduk¢a 6nemlidir.'> Bununla
birlikte, ahsap dokusuna derinlemesine niifuz eden bu
tiir bilesiklerin tamamen ortadan kaldirilmasi da zordur.
Gliniimiizde, = battk  ahgaplarmda  demir-siilfiir
bilesiklerinin varlig1 farkli analiz cihazlan ile tespit
edilmektedir. XRD (X-Isim1 Kirmim Spektroskopisi)
cihazi ile ahsap ylizeylerinde birikmis olan tuz ¢okeltileri
tanimlanabilmektedir. Taginabilir XRF (X Isini1 Floresans
Spektroskopisi) ve Raman spektroskopisi cihazlar ile
ahsabin yapisindaki demir ve siilfiir elementlerinin
varligt  tespit  edilebilmektedir. ~XPS  (X-Isi
Fotoelektron Spektrometresi) analizi ile ahsaplardaki
demir-siilfiir bilegikleri tanimlanmakta, degerlikleri
tespit edilebilmektedir. SEM-EDX (Taramali Elektron
Mikroskobu ve Enerji Dagilimli X Isin1 Spektroskopisi)
analizi ile elementel analiz yapilabilmekle birlikte
ahsabin hiicre duvarindaki siilfiir ve demir dagilimini
haritalandirmakta da kullanilabilmektedir. XANES
(X 1511 absorbsiyon spektroskopisi) analizi ile ahsap
malzemelerin icindeki birikmis siilfiir bilesimlerinin
kimyasal hali ve baglar1ile ilgili bilgiler alinabilmektedir.
SXM (Taramali X Isin1 Spektro-Mikroskobu) ile ahsapta
mikroskobik diizeydeki bilesiklerinin belirlenmesi
miimkiin olabilmektedir."

10 ALMKVIST vd, 2013, 4-5
11 FORS, 2008, 88; FORS — RICHARDS 2010, 41
12 ALMKVIST vd, 2013, 4-5
13 KILIC G, 2020, 136; KILIC, N., 2020, 147-156
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The metals, and particularly the most common types of
iron compounds within the waterlogged wood include
iron (III) hydroxides, oxides as well as iron salts, and
iron in reduced sulfur compounds such as pyrite and
pyrrhotite.'

Presence of iron compounds poses three main risks for
the waterlogged wood; firstly, as inorganic compounds
tend to accumulate highly in the surface region, they may
lead to mechanical damage if it is dried before removal
of compounds from the wood. The second risk is that
oxidation of iron in the reduced sulfur compounds may
result in formation of sulfuric acid."" Acid formation in
the wood may lead to hydrolysis of polysaccharides and
degradation of wood. The third, and probably the most
problematic risk, is the capability of iron compounds to
catalyze various chemical reactions and their potential
to initiate oxidative degradation. In conserved wood,
oxidative degradation leads to deterioration of wood
components and preservation chemicals (such as PEG)
through depolymerization. This situation leads to the
generation of low molecular organic acids such as
formic, glycolic, and oxalic acids in wood. Therefore,
it is highly important to remove or stabilize the iron
compounds in wood prior to conservation.'> However, it
is also difficult to achieve complete removal of this type
of compounds that diffuse deep into the wood texture.
At present, we can the detect the presence of iron-sulfur
compounds in the timbers from shipwrecks by various
analytical devices. X-ray powder diffraction (XRD) is
especially used for identification of salt precipitations
on the wooden surfaces. Portable X-Ray Fluorescence
Spectrometers (XRF) and Raman spectroscopy detect
the presence of iron and sulfur elements within the wood
structure. X-ray Photoelectron Spectrometers (XPS)
analysis is used to identify the iron and sulfur compounds
in wooden structures and determine their valency.
Scanning Electron Microscopy-Energy Dispersive
X-ray Spectroscopy (SEM-EDX) analysis helps to map
distribution of the sulfur and iron compounds within
the cellular wall of wood as well as perform elemental
analysis. X-ray absorption spectroscopy (XANES) helps
to obtain specific information on the chemical state and
bonds of sulfur functional groups in organic materials
while the Scanning X-ray Microscope (SXM) is used
for microscopic identification of sulfur compounds in
wood."

10 ALMKVIST et al, 2013, 4-5
11 FORS, 2008, 88; FORS — RICHARDS 2010, 41
12 ALMKVIST et al, 2013, 4-5
13 KILIC G, 2020, 136; KILIC, N., 2020, 147-156
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Ahgabin biinyesinden demir bilesiklerini ¢ikarabilmek ve bu
bilesiklerin oksidasyonu sonucunda olusan asidi nétralize
etmek i¢in cesitli caligmalar yapilmustir.

Yukarida bahsi gegen batiklarda denenen ekstraksiyon
islemlerinde ¢esitli selatlar' kullanilmustir.

Mary Rose batig1 ahsaplart iizerinde demir bilesiklerini
ekstrakte etmek icin kalsiyum fitat, etilendiamintetraasetik
asit (EDTA), dietilentriaminpentaasetik asit (DTPA) ve
amonyum sitrat selatlarinin sulu ¢ozeltileri ile bir takim
deneysel ¢aligmalar yapilmugtir.'®

1990’larin  basinda, demir korozyon firiinlerinin suya
doymus ahsaptan uzaklastirilmasi {lizerine gergeklestirilen
deneyler sonucunda, nétr pH’da diamonyum sitrat ve
PEG c¢ozeltileri ile birlikte sodyum ditiyonit kullaniminin
ahsaptan demir minerallerini uzaklastirirken ahsabin
yapisini da basarili bir sekilde stabilize etmede ¢ok etkili
oldugu gozlemlenmistir.'® Daha yakin zamanlarda, yiiksek
performansli demir selatlar, (DTPA) ve etilendiamin-
N,N’-di(orto-hidroksimetilfenil) asetik asit (EDDHMA),
asitten etkilenmis ve PEG emdirilmis suya doymus
ahsaptan demir korozyonu {iriinlerinin ¢ikarilmasinda
basarili olmustur.'” Bununla birlikte EDDHMA ile yapilan
islemlerde; selatlama c¢ozeltisinin pH 9 alkaliliginden
dolay1 hemiseliilozlarin bozulmasi ve demir-EDDHMA
kompleksinin ahsaba verdigi zengin kirmizi rengin islem
sonrasi ¢ikarilmasi potansiyel sorundur.!®

Devam eden arastirmalar sonucunda sodyum ditiyonit /
amonyumsitrat/ PEGiglemininhem DTPAhem de EDDHMA
islemleriyle karsilastirildiginda, demirin ekstrasiyonunda
onemli 6lgiide daha etkili oldugu gozlemlenmistir."
1686’da firtina nedeniyle Matagorda Korfezionde batan La
Belle gemisinin konservasyon uygulamalari, Texas A&M
Universitesi Konservasyon Arastirma Laboratuvari’nda
(Texas A&M University Conservation Research Laboratory)
gerceklestirilmisti. Bu uygulamalari gergeklestiren ekip
icerisinden Peter Fix ile yapilan kisisel goriismede, La
Belle gemisinin ahsaplar1 lizerindeki uygulamalardan biri
olan demir selatlamasi igin ahsaplar sekiz ay boyunca
iki defa %2’lik amonyum sitrat banyosuna alinmustir.
Demir bilesiklerinin azalmasindan sonra, ahsaplar oOnce
yagmur suyu ardindan ters osmoz ile elde edilen ar1 su
ile durulanmistir® Bu uygulama i¢in EDTA veya DTPA
selatlar1 da kullanilmakta, ancak amonyum sitrat 15,5
m uzunlugundaki La Belle gemisi uygulamasi igin daha
ekonomik olmaktadir.?!

14 Metal iyonlarmi tutmak i¢in kullanilan ajanlardir. Selat kelimesi Yunan-
cada penge anlamina gelen “chele” kelimesinden gelmektedir, bu yengecin
avini pengelemesine benzetilebilir. Bu durum bir metal iyonunun selat yapict
ajan tarafindan hapsedilmesidir. )

15 SANDSTROM — JALILEHVAND 2004, 7; SANDSTROM vd, 2005, 5;
FORS — RICHARDS, 2010, 41-42

16 MACLEOD vd, 1991,119-132; MACLEOD vd, 1994,199-211

17 ALMKVIST — PERSSON, 2006, 678-684
18 PELE 2015, 156

19 GODFREY - RICHARDS vd, 2011a, 704
20 FIX, 2015, 309

21 FIX ile kigisel goriisme

Several studies have been carried out to extract iron
compounds from the wood and neutralize the acid that was
formed as a result of the oxidation of these compounds.
Various chelates were used during extraction processes
that were tested in the above-mentioned shipwrecks. !

A number of experimental studies were conducted on
the timbers of the Mary Rose shipwreck using aqueous
solutions of calcium phytate, ethylenediaminetetraacetic
acid (EDTA), diethylenetriaminepentaacetic acid (DTPA)
and ammonium citrate chelating agents to extract iron
compounds.’®

In the early 1990s, experiments for removal of iron
corrosion products from water-saturated wood showed that
the use of sodium dithionite together with diammonium
citrate and PEG solutions at neutral pH was significantly
effective in successfully stabilizing the structure of
the wood while removing the iron minerals.'® More
recently, high performance iron chelators, (DTPA) and
ethylenediamine-N,N’-di(ortho-hydroxymethyl phenyl)
acetic acid (EDDHMA) have been successful in removing
iron corrosion products from acid-affected and PEG
treated waterlogged wood.'” However, the degradation of
hemicelluloses due to the pH 9 alkalinity of the chelating
solution and the removal of the rich red color given by the
iron-EDDHMA complex to the wood represent potential
problems in treatment with EDDHMA. '8

Continued research showed that the sodium dithionite/
ammonium citrate/PEG treatment was significantly more
effective in extracting iron compared to both DTPA and
EDDHMA treatments."

The conservation of La Belle capsized due to a storm
in Matagorda Bay in 1686, was performed by the
Conservation Research Laboratory at Texas A&M
University. Based on an interview | performed with Peter
Fix, a member of the conservation team, the timbers of
the La Belle ship were soaked in a 2% ammonium citrate
bath twice for eight months for iron chelation, one of the
treatments performed for conservation. After reduction
of the iron compounds, the timbers were rinsed first with
rainwater, and then with pure water obtained by reverse
osmosis.”’ EDTA or DTPA chelates are also used for this
treatment, but ammonium citrate is more economical for a
vessel like La Belle, which is 15.5 m long.?!

14 These are agents used to hold metal ions. The word chelate comes from
the Greek word “chele” which means claw, this can be compared to the
crab clawing its prey. This is when a metal ion is trapped by the chelating
agent.

1% SANDSTROM — JALILEHVAND 2004, 7; SANDSTROM et al, 2005,
5; FORS — RICHARDS, 2010, 41-42

16 MACLEOD vd, 1991,119-132; MACLEOD vd, 1994,199-211

17 ALMKVIST — PERSSON, 2006, 678-684

18 PELE 2015, 156

19 GODFREY- RICHARDS et al., 2011a, 704

20 FIX, 2015, 309

21 Personal interview with FIX 4.|
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Ahsaplarda var olan asitin nétralizasyonu i¢in Batavia
batiginda toplam 6 ayr1 metot denenmistir. Bunlardan
iki tanesi sulu ¢6zelti, dordii su igermeyen yontemlerdir.
Su i¢inde %3 oraninda ¢dziinmils metil magnezyum
karbonat (CH,-MgCO,) kullanarak yapilan spreyleme
bu yontemlerden bir tanesidir. Diger bir yontem metil
alkol icerisinde %2 oraninda ¢6ziinmiis {ire ve yine metil
alkol icerisinde sodyum hidroksit (NaOH) ¢ozeltisi
kullanilmasidir. Ancak bu yontemlerin ahsaplardaki
asit iizerindeki etkisi ¢ok diisiik diizeyde olmustur.
Buna karsilik amonyak gazi, amonyak ¢ozeltisi ve
diaminoetanin, ahsaplarin yiizeyindeki pH degerine
etkisi daha olumlu olmustur. Diaminoetanin yiiksek
toksisitesi goz Oniine alinarak ahsaplara, 6zel bir tesiste
lokal olarak amonyak gazi ile miidahale edilmistir. Ancak
bunun i¢in ahsaplar rekonstriiksiyon edilmis gemiden
ayrilarak, toplu olarak gaz sizdirmayan bir hazne icine
alinmiglardir. Amonyak gazi kullanimi ¢ok tehlikeli
oldugundan bu uygulama i¢in 6zel bir merkezden yardim
alinmigtir. Yapilan testlerin sonucunda diaminoetanin
ahsabin bilesenlerini, 6zellikle seliiloz ve hemiseliillozu
pargaladig1 izlenmistir. Amonyak buhar teknigi, asidik
demir siilfatlar1 demir oksi hidroksitlere ve daha az
asidik hidratli demir hidroksi siilfatlara doniistiirmiistir.
Bunun sonucunda ahsabin yiizey rengi, demir oksi
hidroksit minerallerinin karakteristik rengi olan kirmizi/
kahverengine doniigmiistiir.??

Mary Rose batig1 10 yil boyunca sodyumbikarbonatl
(NaHCO,) su ile spreylenerek biinyesindeki asit
noétralize edilmeye ¢alisilmigti,. Son zamanlarda,
batiktan alinan 6rneklerde asitligi nétralize etmek icin
stronsiyum karbonat nanopartikiilleri kullanilarak
yapilan deneylerde {imit verici sonuglar elde edilmistir.
Vasa batiginda da agirlikga 7/3 oraninda %5°lik
sodyumbikarbonat (NaHCO,) ve sodyum karbonat
dekahidrat (NaCO, 10H,0) cozeltileri ile ahgaplara
miidahale edilmistir. Ancak bu islemler ahsaplarin
yiizeyindeki pH degerini sadece gecici bir siire
yiikseltmis, birkac ay sonunda pH degerleri 3’{in altina
diismiistiir. Bu uygulama ayrica ahsaplarin nem oranini
arttirmig ve ylizeydeki PEG’in uzaklagmasina neden
olmustur.?

Vasa batiginda Batavia’da oldugu gibi amonyak gazi
kullanilarak biinyesindeki asit notralize edilmeye
caligilmistir.

22 GODFREY vd 2011b, 26

23 SANDSTROM vd, 2004, 7; SANDSTROM vd, 2005, 5; FORS-
SANDSTROM 2006, 411-412; FORS — RICHARDS, 2010, 41-42
24 FORS - RICHARDS, 2010, 41-42
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Six different methods were tested for neutralizing the
acid contained in the timbers of the Batavia shipwreck,
including two aqueous solutions and four non-aqueous
methods. One of these methods was spraying with 3%
methyl magnesium carbonate (CH,-MgCO,) dissolved
in water. Another method included the use of 2% urea
dissolved in methyl alcohol, and the use of a sodium
hydroxide (NaOH) solution dissolved in methyl
alcohol. However, these methods had minimal effect
on the acidity of timbers. On the other hand, ammonia
gas, ammonia solution and diaminoethane were more
effective on the surface pH value of the timbers. Based
on the high toxicity of diaminoethane, the timbers were
locally treated with ammonia gas at a private plant.
However, they were removed from the reconstructed
ship and placed in a gas-proof membrane in bulk. Since
the use of ammonia gas is highly dangerous, assistance
from a special center was required for this procedure.
The tests showed that diaminoethane degraded the
components of the wood, particularly the cellulose and
hemicellulose. The ammonia vapor technique converted
acidic iron sulphates to iron oxy hydroxides and less
acidic hydrated iron hydroxy sulphates. As a result, the
surface color of the timbers changed to the characteristic
red/brown color of iron oxy hydroxide minerals.?

The Mary Rose ship has been sprayed with a solution of
sodium bicarbonate (NaHCO,) for 10 years to neutralize
the acidity. Recent trials involving strontium carbonate
nanoparticles for neutralization of the acidity in samples
from the wreckage have yielded promising results.
Similarly, the timbers of Vasa have also been treated
with a solution containing 5% sodium bicarbonate
(NaHCO,), and sodium carbonate decahydrate
(NaCO,10H,0) in the weight ratio of 7:3. However,
these treatments increased the pH value on the surfaces
of timbers temporarily, but a few months later the pH
values dropped below 3. This procedure also increased
the humidity ratio of the timbers and resulted in removal
of PEG on the surface.”

Like the Batavia shipwreck, ammonia gas was used to
neutralize the acidity in the body of the Vasa ship.**

22 GODFREY etal. 2011b, 26

23 SANDSTROM vd, 2004, 7; SANDSTROM vd, 2005, 5; FORS-
SANDSTROM 2006, 411-412; FORS — RICHARDS, 2010, 41-42
24 FORS — RICHARDS, 2010, 41-42



Amonyak gazi uygulamasi, asitligi notralize etmenin
yami sira, selillozdaki oksitlenmeyi ve asit hidrolizini
de durdurmak icin gelistirilmistir Hem amonyak
gazinin, hem de doymus amonyak ¢6zeltilerinin ahsabin
yiizeyindeki pH degerini birka¢ haftada 4’¢ ulastirmis
ve bu durumun birkag yil sabit kalarak devam ettigi
kanitlanmistir.?®

Yiiksek bagil nem, suya doymus ahsap buluntularin
PEG ile konservasyonu sonrasinda goriilen asidik
ortamin olugsmasindaki en biiyiik etkenlerden biridir.
Ahgaplarin  biinyesindeki  demir-siilfiir  bilesikleri,
yilksek bagil nem altinda siilfiirik asit olusumuna
neden olmaktadir.?® Estetik goriintiiden ¢ok, ahgabin
mekanik dayanikliliginin azalmaya baglamasi daha
biiyiik bir kayg1 olusturmaktadir. Bu nedenle, daha fazla
asit olusumunu 6nlemek amaciyla demir bilesiklerinin
ahsaptan uzaklastirilmasi, sergileme ve depolama
sirasindaki  bagil nem ve sicaklik degisimlerinin
azaltilarak en uygun kosullara getirilmesi, ahsaplar
iizerindeki asidik tuz birikintilerinin miktarin1 biiyiik
olgiide azaltacak ve kontrol altina alacaktir.”’

Shinan batiginin  konservasyon ¢aligmalari 1994
yilinda, PEG-400 ve PEG-4000 kullanilarak iki
asamali bir yontemle tamamlanmig ve ardindan
Kore Ulusal Denizcilik Miizesi'nde sergilenmeye
baslanmustir. Batikta asit bozulmasi ilk olarak 2010
yilinda gozlemlenmistir. Nisan 2018’den Mart 2019°a
kadar ortamdaki sicaklik, bagil nem, organik bilesikler,
aldehitler, nitrojen dioksit ve siilfiir dioksit izlenmis ve
verilerin analizi, sergi salonundaki formaldehit ve kiikiirt
dioksit konsantrasyonlarinin yaz aylarinda oldukca
yiiksek oldugunu ortaya ¢ikarmistir. Sergi salonunun
sicaklik ve bagil nem ayarlarmin diizensizligi ve buna
ek olarak yaz aylarinda salonun formaldehit ve kiikiirt
dioksit konsantrasyonlarinin oldukca yiiksek olmasi
nedeniyle ahsaplardaki ¢ivilerin siilfiir ile okside olmasi
sonucu asit olusumu meydana gelmistir. Bu nedenle,
sergideki ahsaplarin giivenli bir sekilde korunmasi igin
stirekli olarak bir 1sitma, havalandirma ve iklimlendirme
sisteminin ¢alistirilmasi ve sicakligin 24°Conin altinda
tutulmas1 gerektigi tespit edilmistir®.

Vasa batiginda gorillen demir-siilfiir problemini
cozebilmek icin Jasa Miizesi 2004 yilinda sergi
alanindaki bagil nemi % 65- 70’ten hedef oran olan
%51-59’a diigiiren bir havalandirma sistemi kurmustur.
Bu degisikligin sonrasinda asidik tuz birikintileri
miktarinda biiyiik bir azalma goriilmiistiir.?’

25 FORS — SANDSTROM, 2005, 411-412
26 REMAZEILLES vd, 2013, 297

27 SANDSTROM vd, 2004, 7

28 KIM vd, 2021, 1-9

29 HOCKER vd, 2009,469-481
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Ammonia gas treatment has been developed to
neutralize acidity as well as preventing oxidation and
acid hydrolysis in cellulose. It has been proven that both
ammonia gas and saturated ammonia solutions made the
pH value of the surface of the timber reach 4 within a
few weeks and remain stable for several years.”

High relative humidity is one of the most significant
factors in the formation of an acidic environment
observed following the PEG conservation of waterlogged
wood artifacts. The iron and sulfur compounds in the
structure of the timbers lead to sulfuric acid formation
under high relative humidity.*® The decline in the
mechanical integrity of wood, rather than the aesthetic
appearance, is of greater concern. Therefore, to prevent
further damage through acid formation, removal of
iron compounds from the timbers, and keeping the
exhibition halls and storages under desired conditions
by decreasing the change in relative humidity and
temperatures, will reduce the amount of acidic salt
outbreaks in the wood and keep it under control.”’

The conservation work of the Shinan wreckage was
completed by a two-step method using PEG-400
and PEG-4000 in 1994, which was followed by its
exhibition at the National Maritime Museum of Korea.
The acid degradations first became apparent in 2010.
The ambient temperature, relative humidity, organic
compounds, aldehydes, nitrogen dioxide, and sulfur
dioxide were monitored from April 2018 to March 2019,
and an analysis of data revealed that the formaldehyde
and sulfur dioxide concentrations were very high during
the summer. Due to poor control of temperature and
relative humidity in addition to high concentrations
of formaldehyde and sulfur dioxide in the exhibition
hall, the nails in timbers became oxidized with sulfur,
which resulted in formation of acidity. Therefore, it was
important to have continuous heating, ventilation, air
conditioning, and a temperature under 24°C for keeping
the artifacts safe in the display.?®

In order to solve the iron sulfide problem observed on
the Vasa ship, the Vasa Museum installed a ventilation
system in 2004 that reduced the humidity in the
exhibition area from 65-70% to a target range of 51-
59%, which resulted in a dramatic decrease in the
number of acidic outbreaks.”

25 FORS — SANDSTROM, 2005, 411-412
26 REMAZEILLES vd, 2013, 297

27 SANDSTROM vd, 2004, 7

28 KIM vd, 2020, 1-9

29 HOCKER vd, 2009,469-481
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Vasa gibi Batavia batigindaki ahsaplarin asidik tuz
birikinti miktarin1 da azaltabilmek icin sergilemedeki
bagil nem ayarlar1 %50-60’dan %47-57’ye indirilmistir
ve ahgaplar bu kosullarda muhafaza edilmektedir.*
1977-1979 yillar arasinda kazis1 INA- Sualti Arkeoloji
Enstitiisti  tarafindan yapilmig olan MS 11. yy’a
tarihlenen, Serce Limani’nda ele gegcen cam bati§inin
ahsaplariin konservasyon ¢alismalar1 1981-1984 yillart
arasinda gercgeklestirilmis, ardindan rekonstriiksiyonuna
baglanmig, 1990 yilinda sergideki yerini almigtir.

2015 yilinda Bodrum Sualti Arkeoloji Miizesi,
Ser¢e Liman1 Cam Batifi salonundaki geminin
rekonstriiksiyonunu  olusturan ahsaplar {izerinde,
ozellikle metal baglant1 pargalarinin etrafinda beyaz ve
sar1 toz birikintileri oldugu gézlemlenmistir. Tasinabilir
XRF analizleri (fig. 4 a, b, ¢) sonuncunda bu tozlarin
PEG 1500 ve PEG 4000 ile konservasyonu yapilmis,
1990 yilinda ise rekonstriiksiyonu tamamlanmis
olan ahsaplardaki demir lekeleriyle siilfiiriin okside
olmasindan kaynaklanan demir siilfir kaynakli
bozulmalar (fig. 5 a, b, ¢, d, ) oldugu ortaya ¢ikmustir.
Yapilan tagmabilir XRF analizleri sonucunda demir
ve siilfiir varliklar1 kanitlanmistir (fig. 6-7).  Sergi

salonunun sicaklik ve bagil nem ayarlarinin diizensizligi,
ziyaret¢i sayisinin artmasi, salonun ziyaret saatlerinin
uzatilmasi ve girig kapilarinda bulunan PVC perdelerin
yerinden kaldirilmisg olmasi geminin ahsaplari tizerinde
bu bozulmanin en 6nemli nedenlerinden olmustur.

Fig. 4: a, b, ¢ Ser¢e Liman1 Cam Batig1 Ahsaplart XRF
Analizleri © INA.

Fig. 4: a, b, c XRF Analyses on the Serce Liman1 Glass
Wreck © INA.

30 GODFREY vd, 2011b, 8
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As in the Jasa ship, the humidity conditions in the
exhibition hall of the Batavia shipwreck have been
reduced from 50-60% to 47-57% in order to reduce the
acidic outbreaks and are still maintained under these
conditions. *

The timbers from the Serge Liman1 Glass Wreck dating
to the 11" century AD which was excavated by INA-
Institute of Nautical Archaeology between 1977 and
1979 underwent conservation from 1981 to 1984,
followed by a reconstruction period, and was then
placed in the exhibition hall in 1990, at the Bodrum
Underwater Archaeology Museum.

In 2015, layers of white and yellow dust were observed
on the timbers of the reconstructed Serce Limani1 Glass
Wreck, particularly around the metal fasteners. Portable
XRF analyses (Fig. 4 a, b, c) revealed that these dusts
were iron sulfide (FeS)-induced degradation associated
with oxidation of sulfur with iron stains on wood (Fig.
5 a, b, ¢, d, e), whose conservation was made with
PEG 1500 and PEG 4000, and reconstruction was
completed in 1990. The presence of iron and sulfur was
documented by means of portable XRF analysis (Figs.
6-7). The main causes of this degradation on the timber
of the shipwreck included irregularity of the temperature
and humidity settings of the exhibition hall, increased
number of visitors, extension of the visiting hours to the
hall and removal of the PVC curtains at the entrance
doors of the exhibition hall.

30 GODFREY vd, 2011b, 8



Fig. 5: a, b, ¢, d, e Demir Siilfiir Bozulmalar1 © INA.
Fig. 5: a, b, ¢, d, e Degradation Associated with Iron Sulfur
© INA.
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Fig. 6: Filtresiz XRF analiz sonucu © INA.
Fig. 6: XRF analysis result, unfiltered © INA.
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Fig. 7: Filtre ile yapilan XRF analiz sonucu © INA.
Fig. 7: XRF analysis result, filtered © INA.
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Bodrum Sualti Arkeoloji Miizesi’nin restorasyon
caligmalar1 sonucunda, Ser¢e Limani Cam Batigi
sergi salonundaki sicaklik ve bagil nem icin yapilan
diizenlemeler ile bozulmanin stabil hale gelmesi
beklenmektedir. Stabilizasyon saglandiktan sonra uygun
olan notralize yontemleri ile ahsaplar1 saglamlagtirmak
hedeflenmektedir.

Sualt1 Arkeoloji Enstitiisii Bodrum Aragtirma Merkezi,
Hethea Nye Ahsap Laboratuvari’nda (INA-Institute of
Nautical Archaeology Bodrum Research Center, Hethea
Nye Wood Conservation Laboratory), Yenikapt YK
11 (MRY 5), YK 14 (MRY 7), YK 23 (MRY 8), YK
24 (MRY 9) batiklarinin ahsaplarinin tuzdan armdirma
ve konservasyon uygulamalari gergeklestirilmektedir.
Gerek gorsel olarak gerek ise XRF element analiz
yontemi sonucunda ahsaplarin bir kisminda demir
lekelerinin varlig tespit edilmistir. PEG uygulamasinin
ardindan Vasa, Mary Rose, Batavia batiklar, Skuldelev
Viking ve Kore’deki Shinan gemilerinde meydana
gelen demir-siilfiir bilesikleri birikimlerinin ve asidik
bolgelerin  olusumu  sorununun, konservasyonlart
yapilan Yenikapi Batiklari’nda da meydana gelmesini
azami diizeyde engelleyebilmek i¢in uygulama &ncesi
bu bilesiklerinden arindirma ve ekstraksiyon ile
birlikte mekanik temizlik islemlerine baslanmustir.
Planlama yapilirken, ahsaplarin yapisina, bununla
birlikte insan sagligma ve kimyasal atik olacagi i¢in
dogaya da zarar vermeyecek, hem ekonomik hem
de en iyi sonug¢ alabilecegimiz demir selatlar1 tercih
edilmigtir. Ekstraksiyon baslangic asamasinda alinan
ornekler, Dokuz Eyliil Universitesi, Cevre Miihendisligi
Olgiim Laboratuvari’'na gonderilerek ¢ikan atigin
cevre sagligina zarar vermeyecek oranda oldugu tespit
edilmistir. Islem sirasinda olusacak atigin cevreye zarar
vermeyecegi teyit edildikten sonra uygulamaya devam
edilmistir. Bununla birlikte gemi ahsaplarindaki demir
baglanti elemanlari deliklerindeki demir oksit kalintilart
mekanik yollarla temizlenmektedir. Bu islemler halen
devam etmektedir.

Yenikapi batiklarinin demir ekstraksiyon uygulamasina
baglamadan 6nce bir planlama yapilmistir. Kullanilacak
olan yiiksek performasyonlu demir selatlarinin kendi
aralarinda avantaj ve dezavantajlari karsilagtirilmagtir.
EDMA (etilen dimetakrilat), DTPA ve EDDHMA
yiiksek pH degerinde oldugundan daha fazla Fe3
ekstrakte etmektedir ancak yiiksek pH degerinde lignin
bozulmaya ugramaktadir.

EDDHMA ve DTPA uygulama siirelerinin ¢ok uzun
olmasinin yaninda EDTA ile yapilan uygulamalar daha
kisa siirede tamamlanmaktadir.
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We expect that the revisions in the temperature and
relative humidity conditions, as part of the restoration
work at the Bodrum Underwater Archacology Museum
will stabilize degradation of the artifacts in the
exhibition hall of the Ser¢e Limani Glass Shipwreck.
After stabilization is achieved, we plan to consolidate
the timbers of the shipwreck by appropriate conservation
methods.

The desalination and conservation procedures on the
Yenikapt YK 11 (MRY 95), YK 14 (MRY 7), YK 23
(MRY 8), YK 24 (MRY 9) shipwrecks are being carried
out at the Hethea Nye Wood Conservation Laboratory
in the Bodrum Research Center of Institute of Nautical
Archaeology. Iron stains were identified on some of
the timbers both visually and through XRF element
analysis. We have started purification or extraction
processes from iron oxides on the Yenikap1 Shipwrecks
which are currently under conservation to maximally
prevent formation of sulfur and iron compound
accumulations and problem of acidic regions that
have been observed on the Vasa, Mary Rose, Batavia
shipwrecks, the Skuldelev Viking ships and the Shinan
ship in Korea following PEG impregnations. We chose
iron chelates since they would not harm the structure of
the wood, the human health, and the nature as a chemical
waste, and they would yield both the best and the most
economic result. Cores collected at the initial stage of
the extraction were sent to the Measurement Laboratory
of the Environmental Engineering Department at the
Dokuz Eylil University, and it was found that the
waste generated by this method was not harmful to the
environment. In the meantime, the iron oxide residues
in the holes of iron fasteners in timbers are mechanically
removed. This procedure is still ongoing.

We made a plan before starting the iron extraction
operation of the Yenikap1 shipwrecks and compared the
advantages and disadvantages of high-performance iron
chelates to be used.

EDMA (ethylene dimethacrylate), DTPA and EDDHMA
have a higher pH value, and thus extract more Fe3, but a
higher pH value is associated with degradation of lignin.
Compared to EDDHMA and DTPA, the process time
with EDTA is shorter.

Na2-EDTA is an easy-to-apply chelating agent with
a shorter process time and no toxicity. On the other
hand, the solubility of EDTA is increased by sodium
dithionite, however sodium dithionite releases SO, gas
under acidic conditions, and it has a toxic effect.
Successful outcomes are achieved in extraction of
Fe3+ ions, with the use of chelates such as EDDHMA,
DTPA, EDTA and Na2-EDTA, but they may become
insufficient when used alone if the wood contains iron
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Na2-EDTA uygulamasi kolay, uygulama siiresi daha
kisa ve toksik etkisi olmayan bir gelattir. Bununla
birlikte EDTA'nin ¢6ziiniirliigii sodium ditiyonit ile
arttirilmakta ancak sodium ditiyonit asitli ortamda SO2
gazi ag1ga ¢cikarmaktadir. Bunun da toksik etkisi vardir.
EDDHMA, DTPA, EDTA ve Na -EDTA gibi selatlar
ile Fe3" iyonlarimi ekstraksiyonunda basarili sonuglar
gozlemlenmekte, ancak eger ahsapta pirit gibi demir
stilfiirler bulunuyorsa tek baslarina yeterli olmamaktadir.
Bunlarin 6ncelikle okside edilip, daha sonra selatlar
ile ahsaplardan uzaklagtirilabilir duruma getirilmeleri
gerekmektedir. Buiglem i¢in sodyum persiilfat (Na,S,0,)
ile kiiglik boyutlu ahsaplarda deneyler yapilmistir ancak
biiyiik objelerde kullanilmak istendiginde s6z konusu
kimyasalin toksik oldugu goz ardi edilmemelidir.
Sodyum ditiyonit / amonyum = sitrat demir
ckstraksiyonunda onemli Olgiide etkilidir. Ancak
amonyum sitratin  yapilan aragtirmalarda  biiylik
boyuttaki ahsaplarin ekstraksiyonu igin Tirkiye
sartlarinda oldukc¢a masrafli bir uygulama oldugu tespit
edilmigtir.

EDMA ve EDDHMA ile yapilan uygulama sonrasinda
demir bilesiklerinin olusturdugu koyu kirmizi rengi
ahsaptan uzaklastirmaya caligmak ahsabin yapisina
zarar verebilmektedir.’!

Bu avantaj ve dezavantajlar degerlendirildiginde,
ekstraksiyon uygulamasmm %35 oraninda EDTA selat1
kullanilarak yapilmasmna karar verilmistir. ilk olarak
ahsaplarin yiizeyleri mekanik yollarla, kavitron yardimi
(fig. 8) ile temizlenmistir.

31 PELE 2015, 156
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sulfites such as pyrite. They should be initially oxidized
and removed from the wood by chelates. Several tests
have been carried out on small sized woods with sodium
persulfate (Na,S,0,), however the toxicity of this
chemical substance should be considered when used in
large objects.

Sodium dithionite/ammonium citrate is highly effective
in iron extraction. However, it has been found that it
would be a very expensive procedure to use ammonium
citrate for large objects in Turkey.

Any attempt to eliminate the dark red color formed by
iron compounds from the wood after applying EDMA
and EDDHMA can harm the structure of the wood.*!
Considering these advantages and disadvantages, we
decided to use 5% EDTA chelate for extraction. The
surfaces of the wood were initially cleaned mechanically
with the help of a scaling (Fig. 8).

Before starting the process, we first calculated the
volume of the pools with the timbers, and then prepared
a solution in a different pool to balance the percentage
values and the pH. Initially only 5% EDTA was used,
with a pH ranging from 10 to 13. A new solution was
prepared with 1% oxalic acid to lower the high pH
value to between 5 and 8; a high pH of the solution and
black spots indicate presence of pyrite on the timbers.
We preferred to keep the pH of the solution very low
and close to neutral in order not to cause degradation
of polysaccharides or lignin in timbers due to a high pH
value.

Fig. 8: Ahsaplarin Mekanik Temizligi
© INA.

Fig. 8: Mechanical cleaning of timbers
© INA.

31 PELE 2015, 156
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Uygulamaya baglamadan once ilk olarak havuzlarin
ahsaplarla birlikte hacimleri hesaplanmig, sonrasinda
yiizdelik degerlerini ve pH’1 dengeleyebilmek igin farkli
bir havuzda ¢6zelti hazirlanmistir. Baglangicta sadece
%35 oraninda EDTA kullanilmis ve pH 10 ile 13 arasinda
deger gostermistir. Cozeltinin pH’1inin yiiksekligi ve
ahsaplardaki pirit varligina isaret eden siyah lekeler
206z Oniinde bulundurularak %1 oraninda oksalik asit ile
yeni bir ¢ozelti hazirlanarak yiiksek olan pH degeri 5
ile 8 arasina diistiriilmiistiir. Cozelti pH’nin ¢ok diisiik
olup polisakkaritlerin bozulmasina, ya da yiiksek pH ile
ahsaplardaki ligninin bozulmasina neden olmamasi igin
notre yakin tutulmasi tercih edilmistir.

Hazirlanmis olan ¢ozelti igerisinde ahgaplar daldirma
yontemi ile 24 saat bekletilip, daha sonra c¢ozelti
yenileme zamanini belirleyebilmek i¢in havuzlarin hem
yiizeyinden hem de altindan alinan ¢6zelti 6rneklerine
hidroklorik asit (HCI) damlatilip amonyum tiyosiyanat
(NH,CNS) eklenerek test yapilmistir, kirmizi rengin
olusumu ¢ozeltide demir varhi@mi gostermektedir.
Havuzlardaki ¢ozelti bosaltilip, ahsaplar saf su ile
yikandiktan sonra yeni hazirlanan ¢ozelti iginde
yeniden 24 saat bekletilmistir. Ikinci 24 saat sonunda
yeniden hidroklorik asit (HCl) damlatilip amonyum
tiyosiyanat (NH,CNS) eklenerek test yapilmistir. Son
olarak ahsaplari kimyasallarindan arindirmak igin saf su
ile yikama yapilmistir.

Uygulama sirasinda ahsaplarin biinyesine niifuz eden
demir iyonlarinin yilizeyde toplanmaya bagladig1 tespit
edilmistir. Hem ¢ivi deliklerinde hem de ahgabin
yiizeyinde %5’lik EDTA c¢ozeltisi ile tamponlama
yapilmaya baglanmustir (fig. 9 a, b-11). Uygulama halen
devam etmekte oldugu i¢in heniiz olumlu veya olumsuz
bir tespitte bulunamamakla birlikte ahsaptaki demir
lekelerinin azalmaya basladig1 ifade edilebilir.

Suan {izerinde c¢alisilan Yenikapi Batiklarindan YK
11’in demir ekstraksiyon igleminin ve sonrasinda
islem sirasinda kullanilan kimyasallardan tamamen
armdirilma stirecinin yaklagik 5- 6 aylik bir siirede
tamamlanabilecegi diisiiniilmektedir. Bu siire¢ ahsabin
yapilan uygulamaya verdigi olumlu sonug ile dogru
orantihdir. Ekstraksiyon uygulamasi ve kimyasaldan
armdirma iglemleri sonunda, ahsaplar PEG emdirme
havuzlarina almacaklardir.

32 KILIC G, 2017, 110
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The timbers were dipped in a tank filled with the
prepared solution prepared and kept there for 24 hours;
then a test was implemented to determine the time to
replace the solution by dripping hydrochloric acid (HCI)
on samples both from the surface and bottom of tanks,
and adding ammonium thiocyanate (NH,CNS), after
which the red color in the solution indicated presence
of iron.** After discharging the solution in the tanks and
washing the timbers with distilled water, they were kept
again in a new solution for 24 hours. After the second
24 hours, they were tested by dripping hydrochloric acid
(HCI) and adding ammonium thiocyanate (NH,CNS)
again. Finally, the timbers were rinsed with distilled
water to remove chemicals. During the procedure, we
noticed that iron ions that penetrated the timbers during
the process have begun to accumulate on the surface.
Therefore, we started to perform buffering on the nail
holes and on the surface of timbers with a 5% EDTA
solution (Fig. 9 a, b-11). The process is still ongoing,
and no conclusion has been reached yet, but we may say
that iron stains on timbers have started to decrease.

We believe that the ongoing iron extraction from YK11
of the Yenikapi shipwrecks we are currently working on,
and the complete purification from chemicals to follow
is expected to be completed in a period of about 5 to
6 months. This process is proportional to the positive
result obtained from the timbers after the treatment.
The timbers will be moved to PEG impregnation tanks
following the completion of the extraction and chemical
purification.

32 KILIC G, 2017, 110
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Fig. 9: %5’lik EDTA ¢ozeltisi ile
¢ivi deliklerinin temizlenmesi

© INA.

Fig. 9: Cleaning of nail holes with
5% EDTA solution © INA.
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Fig. 10: Kimyasal Temizlik Oncesi © INA.
Fig. 10: Before chemical cleaning © INA.

Fig. 11: %5 EDTA ile Kimyasal Temizlik Sirasinda © INA.
Fig. 11: During the chemical cleaning with 5% EDTA © INA.

SONUC
Suya doymus ahsap eserlerde goriinen demir-siilfiir
bilesiklerinin neden oldugu bozulmalar, PEG ile
konservasyonu yapilmig olan birgok batiklarin ortak
problemidir. Bu nedenle hem konservasyon sirasinda,
hem de sonrasinda depo ve sergi alanlarinda uygun
kosullarin saglanmasi gerekmektedir. PEG uygulamasi
oncesi yapilacak olan mekanik ve kimyasal yollarla
ahsaplarin demir siilfiir bilesiklerinden arindirilmasi,
sonrasinda goriilebilecek bu bozulmalarin  Gniine
gecebilecektir.

Ahgaplarm tizerindeki demir lekeleri ve demir baglantt
elemanlart bu sorunun basroliinii iistlenmektedir.
Uzmanlar uzun yillardir demir bilesiklerinin ahsaplardan
uzaklastirilmasini arastirmak i¢in yiiksek performansl
demir selatlar kullanarak bir dizi uygulamalar
yapmuslardir. Ilk yillarda hidroklorik asit kullanilarak
yapilan bu uygulamalar daha sonraki yillarda yerini
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CONCLUSION

Degradation caused by iron-sulfur compounds in
waterlogged wooden artifacts is a common problem
for many shipwrecks conserved with PEG. Therefore,
appropriate conditions have to be provided both during
the conservation process, and afterwards, during display
and storage. Removal of iron-sulfur compounds before
starting the PEG treatment through mechanical and
chemical methods can prevent potential degradations
that may be observed afterwards.

Iron stains on the wood, particularly iron fasteners, have
a leading role in that problem. For many years, experts
have conducted experiments with high performance iron
chelates to remove iron compounds from wood artifacts.
These experiments that initially included hydrochloric
acid was replaced by high performance chelates such
as EDDHMA, DTPA, EDMA, EDTA and Na,-EDTA,
ammonium citrate.



EDDHMA, DTPA, EDMA, EDTA ve Na,-EDTA,
amonyum sitrat gibi yiiksek performansh selatlara
birakmustir.

Sergi ve depolama kosullar1 da konservasyon sirasinda
yapilan uygulamalar kadar Onemlidir. Alandaki
sicakligin  dengesizligi, bagil nemin yiikselmesi
ahgaplarin biinyesinde kalmig olan siilfiir ve demir
stilfiirler okside olarak siilfirik asit olusmasina neden
olmaktadir. Bu durum ahsaplarin mukavemet kaybima
ve bozulmasina neden olmaktadir. Uzmanlar ahgaplarin
biinyesinde olusan asitin notralize edilmesi igin de
bircok calisma gerceklestirmistir. Ancak ortamin
iklimlendirilmesi uygun kosullarda olmadig: takdirde
bu yapilacak olan bu ndtralizasyon uygulamalar
yetersiz kalacaktir.

Yiizlerce, hatta binlerce yillar oncesinden giinlimiize
ulagabilmis bu buluntularin bizden sonra gelecek
nesillere de aktarilabilmesi i¢in uzun siiren
konservasyon uygulamalarina ihtiya¢ vardir. Yapilan
islemler sonucunda ne kadar tatminkar ve basarili
sonuglar alinirsa almsin, buluntular1 bundan sonra
misafir edecek olan miizelerdeki sergi ve depolama
alanlarinin uygun olmasi ¢ok onemlidir. Sicakligin,
bagil nem ve 15181n uygunlugu ve stabilizasyonu, ayrica
canli organizmalardan, tozdan ve hava kirliliginden
uzak olmasi eserlerin uzun yillar hayatta kalmasini
saglayacaktir.
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Dr. George Bass’1 kaybettigimizi 6grendik.

Sualti arkeolojisine yillardir verdigi emekleri, bu bilim
dalim1 ve tekniklerini baslatmis olmasi ile bizlere ve
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caligma sansina sahip oldugum igin ¢ok minnettarim,
George Bey’i siikran ile antyorum. Yolu 151k olsun..
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Display and storage conditions are just as important as
the implementations performed during conservation.
The instability of the temperature and increased relative
humidity at the site cause oxidation of sulfur and iron
sulfides in the timbers to form sulfuric acid. As such,
the timbers suffer from strength loss and deteriorate.
Experts also performed many studies for neutralization
of the acid within the structure of the timbers. However,
these neutralization efforts are not sufficient if the air
conditioning of the setting is not suitable.

Long-term conservation practices are required to hand
down these artifacts that have survived hundreds or even
thousands of years, to the next generations. No matter
how satisfactory and successful results are obtained
after the completion of the procedures, it is crucial that
the exhibition halls and storage areas in the museums
hosting these artifacts are appropriately equipped.
Suitable and stable temperature, relative humidity and
light as well as being free from living organisms, dust
and air pollution will ensure these artifacts survive for
many years.
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0ZET

Gelidonya Burnu Batig1’nin kesfi, bakirin ve bakir alagimi
mallarmn Ge¢ Tung¢ Cagr’nin sonunda yani yaklasik MO
1200 civarinda yapilan deniz nakliyati ve ticaretine
dair net bulgular sunmustur. Batigin kargosu, yaklagik
1200 kg agirhginda ve cogunlugu pargalara ayrilmis
okiizgonii kiilgeler halinde bulunan ham bakir metali ile
40 kg tizerinde bakir alagimi alet ve hurdadan olugmustur.
Geminin Kibris’in ve daha uzak bolgelerin bakir iireticisi
topluluklartyla siki baglantilar1 oldugu anlagilmustir.
Kargoya ait oOkiizgdnii kiilgelerin  bigimlerinin
gosterdigi cesitlilik bu kesiften dnce kurgulanmis kiilge
tipolojilerinin  sorgulanmalar1 gerektigini gdstermistir.
Siirdiirmekte oldugumuz c¢alismalar da bu konuda
yeni gorlsler liretmistir. 3D modelleme ve analizinde
gelistirilmis modern teknikler c¢alismamiza adapte
edilerek, nesne bi¢imlerinin morfometrik analizlerinin
yeni varyasyonlart agiga ¢ikardigi ortaya konmustur.
Bu makale kapsaminda, bu yeni yaklasimm sundugu
cikarimlar ve gelecek calismalardan neler  elde
edilebilecegi degerlendirilmistir.

ABSTRACT

The discovery of the Cape Gelidonya wreck provided
direct evidence of the maritime transport and trade of
copper and copper-based commodities at the end of
the Late Bronze Age ca. 1200 BC. The wreck, which
contained a cargo of ca. 1200 kgs of primary copper
ingot metal largely in the form of fragmentary oxhide
ingots and over 40 kgs of copper alloy tools and scrap,
demonstrated a deep connection to the metal working
communities of Cyprus and beyond. The diversity of
oxhide ingot forms in the cargo previously challenged
old ingot typologies, and our new work on this issue
provides further insights. Through the adoption of
modern techniques in 3D modelling and analysis, we
demonstrate how morphometric analysis of form reveals
further variation. We examine here the implications of
this new approach, and what we can expect in the future.
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GIRIS

Yaklagik MO 1200 yillarina tarihlendirilen Gelidonya
Burnu Batigi’'nin kesfi ve kesfi takiben George Bass
tarafindan 1960 yilinda gergeklestirilen kazisi yeni
bir disiplin olan sualti arkeolojisinin baslangicina
onciiliik etmistir.! Bass ve ekibi tarafindan gelistirilen
yontemler su altindaki arkeolojik sitlerin bilimsel
incelemesini saglayan yeni imkanlar yaratmgtir.
Cigir agan bu girisimin sonucunda arkeologlarin Geg
Tun¢ Cag1 Akdeniz’inde denizcilik kiiltiirleri ve uzun
mesafeli ticaretin roliine dair anlayislari da temelden
degismistir; ¢iinkii beseri iktisadi davranigin bu yonii
tizerine bilgiler o gline kadar yalnizca kara kazilarindan
edinilen bulgular ile antik dénem yazili ve gorsel
kayitlarina dayanmaktaydi. Ozellikle de, agirhigi bir
tondan fazla olan ve bakir kiilgeler, bakir alasimi
nesneler ve hurda bakirdan olusan kargo (Fig.1) Ege
ve Dogu Akdeniz bolgesinin Ge¢ Tung Cagi sonunda
yasadig1 bu sert degisim déneminde Kibris ve otesi ile
kurulmus iligkilere dair net bulgular sunmustur. Bass,
bu batig1 ve kargosunu metal ticareti, {iretimi ve tamiri
yapmak i¢in firsatlar arayarak Dogu Akdeniz kiyilari
boyunca gezinen seyyar bir metalci ustasinin mali
olarak yorumlamigtir.?

1 BASS 1961; BASS 1967.
2 BASS 1991, 75.
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INTRODUCTION

The discovery and subsequent excavation of the ca. 1200
BC wreck at Cape Gelidonya, directed by George Bass
in 1960, ushered in the new discipline of underwater
archaeology.! The methods developed by Bass and
his team helped build a new capacity for the scientific
inquiry of submerged archaeological sites. The results
of this ground-breaking campaign also fundamentally
changed how archaeologists understood maritime
cultures of the Late Bronze Age Mediterranean and the
role of long-distance trade, a facet of human economic
behavior that was previously only known from evidence
at terrestrial sites and the ancient textual and visual
record. In particular, the large cargo of over a ton of
copper ingots and copper alloy objects and scrap (Fig.
1), provided direct evidence for interaction with Cyprus
and beyond, at a time when the Aegean and eastern
Mediterranean region was experiencing pronounced
transformation at the end of the Late Bronze Age.
Bass originally interpreted the wreck and its cargo as
belonging to a metal tinker who travelled along the coast
of the eastern Mediterranean in search of opportunities
to exchange, manufacture, and repair metals.

1 BASS 1961; BASS 1967.
2 BASS 1991, 75.

Fig. 1: 1960 kazi1 sezonu fotograflari, Sualt1 Arkeolojisi Enstitiisii izniyle. (Solda) P Alanina ait, konkresyon olusturmus,
cogunlukla 6kiizgonii kiilgeleri igeren buluntu y1gin1. (Slayt#CG57). (Sagda) Yiizeye cikarilan yigindaki objeler.
Konkresyon giderildikten sonra da bir¢ok 6kiizgonii kiilgenin, belki de gemide taginirken oldugu gibi, hala birbirine
yapisik oldugu goriilmiistiir © INA.

Fig. 1: Photos of the 1960 field season, courtesy of the Institute of Nautical Archaeology. (left) showing the mass of
concreted objects from Area P, including mostly oxhide ingots (Slide# CG57). (right) after removal of concretions, the
objects from the lifted mass demonstrated that many of the oxhide ingots were still stacked as they may have been on

the ship © INA.
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1987-1994 arasinda gerceklestirilen dort  sualtt
taramasi, 2010 yilinda yapilan kisa sezonlu bir kaz:®
ve daha once yaymi yapilmamig buluntularm miize
depolarinda yeniden kesfi bu antik geminin buluntu
envanterine onemli katkilar yapmistir. 2016 yilinda
kargonun tamaminmi incelemek ve konservasyonunu
yapmak iizere yeni caligmalar baglamistir (Fig. 2).*
Sualt1 Arkeoloji Enstitiisiiniin, INA Bodrum Aragtirma
Merkezinin®, Bodrum Sualti Arkeoloji Miizesinin ve
birgok vakif ve bagiscinin® degerli katkilar1 sayesinde
malzeme bilimi, dijital arkeoloji ve kompiitasyonel
bilimlerde gelistirilmis yeni yaklasgimlar Gelidonya
Burnu Batig1 arkeolojik buluntularma uygulanarak, bu
gemi sevkiyatinin niteli§ini anlamak i¢in yeni yollar
gelistirilmis ve test edilmistir.

Bu makalede, halen devam etmekte olan arastirmanin
tek bir yoniiniin, buluntulari ve bunlarin niteliklerini
dijital ortamda kaydetmenin fotograf ve illiistrasyonun
Otesinde yeni bir yontemi olan ii¢ boyutlu modelleme
caligmasinin  Ozeti sunulmustur. Nesnelerin  tam
kesinlikle 6l¢eklenmis 3D modelleri bilim insanlarinin
bunlart uzaktan incelemesini miimkiin kilmakta ve
hacim, ylizey alani, ylizey piiriizliligi gibi niteliklerin
Ol¢limil i¢in ampirik bir ara¢ sunmaktadir. Bu 6zelliklerin
dogrudan dlgiimleri 3D veriler olmadan oldukg¢a zordur.

3 BASS 2012, 2013; HIRSCHFELD ve BASS 2013
4 KURUCAYIRLI vd. 2017; LEHNER vd. 2020.

5 Kaynak ve uzmanliklarini paylastiklar i¢in Bodrum Aragtirma
Merkezine, 6zellikle de aragtirma merkezi miidiirii Tuba Ekmekgi, sef
konservator Esra Altinanit ve konservator Asu Selen Ozcan’a tesekkiirii
borg biliriz.

6 CAORC Kiiltiirel Miras Kaynaklarinim Duyarli Korunmasi Girigimi,
Curtiss T. & Mary G. Brennan Vakfi, Prehistorik Ege Enstitiisii, Ken-
neth ve Adair Small ve Bn. Irene Shaw.

Four subsequent surveys (1987-1994), a short season of
excavation in 2010° and rediscoveries of unpublished
materials in the museum storerooms added significantly
to the ancient ship’s inventory. New efforts began in
the summer of 2016 to conserve and study the cargo
in its entirety (Fig. 2)*. Through the generous support
of the Institute of Nautical Archaeology, the INA
Bodrum Research Center’, the Bodrum Underwater
Archaeology Museum, and numerous foundations and
donors®, we have been able to adapt and integrate novel
approaches in materials science, digital archaeology,
and computational approaches to the Cape Gelidonya
wreck materials to test and generate new ways to
understand the nature of this shipment.

In this paper, we summarize one aspect of our ongoing
research: the use of three-dimensional models of objects,
a new way to digitally record objects and their attributes
beyond photography and illustration. Accurately scaled
3D models of the objects give scholars the chance
to study them remotely and also provide an empirical
means to measure attributes like volume, surface area,
and surface roughness. These characteristics are difficult
to measure directly without 3D data. These additional
independent lines of evidence give us the means to
infer manufacturing techniques and handling from new
perspectives.

3 BASS 2012, 2013; HIRSCHFELD and BASS 2013
4 KURUCAYIRLI et al. 2017; LEHNER et al. 2020.

5 We are indebted to the BRC team for sharing their resources and
expertise, in particular the BRC Director Tuba Ekmekg¢i, Head Conser-
vator Esra Altmanit, and conservator Asu Selen Ozcan.

6 CAORC Responsive Preservation Initiative for Cultural Heritage
Resources, the Curtiss T. & Mary G. Brennan Foundation, The Institute
for Aegean Prehistory, Kenneth and Adair Small, and Mrs. Irene Shaw.

Fig. 2: Selen Ozcan Temmuz 2017 tarihinde, INA Bodrum Arastirma Merkezi tesislerinde Gelidonya Burnu Batigima ait
kiilge pargalarinin desalinasyon siirecini dikkatle takip ederken (Foto: J.W. Lehner).

Fig. 2: Selen Ozcan in July 2017 at the INA Bodrum Research Center facilities carefully monitoring the desalination
process of ingot fragments from the Cape Gelidonya wreck (Photo: J.W. Lehner).
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Bu yeni ve miistakil bulgular malzemelerin imal ve
isleme tekniklerini yeni bir perspektiften kavramamiza
imkan tanimustir. Ayrica bu veriler, genellikle Geometrik
Morfometri (GM) olarak adlandirilan analitik arag kitini
kullanmak suretiyle nesnelerin morfolojik niteliklerinin
karsilasgtirilmalarina da olanak saglamistir. Kargoyu
olusturan 6kiizgonii kiilgelerin 3D sekillerini birbirleriyle
karsilastirarak bunlarm arasindaki farklar1 anlamak
icin yeni bir yontem gelistirilmistir. Bu yaklasim, kiilge
morfolojisinin uzaktan incelenmesini de saglayan yeni bir
standart 6l¢ii yaratmasi bakimindan geleneksel tipolojinin
Otesine gecmistir. Elde edilen bulgular Bass’mn yorumu
ile biiyiik olciide uyumlu olmakla beraber, daha 6nce
gozlenmemis patern ve aykiriliklara 1sik tutan Onemli
ayrintilarin saptanmasini da saglamistir.

GELIDONYA BURNU METAL KARGOSU, OKUZGONG KULCELER VE
BUNLARIN BICIMINE VERILEN ONEMIN NEDENLERI

Geminin kargosu, toplam agirligi yaklasik 1200 kg olan
ve bilyiik cogunlugu parga halinde bulunmus okiizgonii
ve yuvarlak bigimli kiilge topluluklarini igeren ham bakir
yiikiinden ve 40 kilogramin {izerinde bakir alagimi alet-
edevat ve hurdadan olusmaktaydi.” Ayrica, biiyiik 6lgiide
korozyona ugramis ve aginmis ham kalay kiilge parcalart
da buluntular arasindadir. Biitiin veya par¢a halinde
bulunmus 6kiizgonii kiilgeler toplam kargonun agirlikga
75%’ini olustumaktadir.

Kiilgelerin Bass’in kendisi tarafindan yapilmis ve 1967
tarihli ¢i18ir agict kitabinda yaymlanmig analizinde su
onemli gozlem yapilmistir: Aymi kargonun bilesenleri
olmalarina ve ayni radyokarbon tarihine, yani MO 1200+50
civaria, atfedilmelerine ragmen okiizgonii kiilgeler
arasinda 6nemli diizeyde tipolojik varyasyon mevcuttur.®
Bu durum Buchholz’un 1959°da kiilce bigimleri igin
yaptig1 kronolojik ayrimi ve ongordiigii kabaca dogrusal
evrimi sorunlu hale getirmistir.” Kendi dénemi i¢in 6nemli
olmakla beraber, Buchholz’un tipolojisi kiilgelerin,
ki ¢ogu giivenilir olmayan baglamlarda bulunmustur,
Akdeniz biitiiniindeki boliik porciik dagilimini ve Misir’in
Yeni Krallik Donemi mezar resim ve kabartmalarindaki
idealize tasvirlerini baz almistir. Gelidonya Burnu kiilge
kargosu sadece bilinen okiizgonii kiilgelerin sayisini bir
basamak arttirmakla kalmamigstir. Bunun yani sira Bass,
kesin tarihleme yontemi de kullanarak, Buchholz’un
gelistirdigi tipolojinin farkli donemlere atfettigi ii¢ kiilge
tipinin de ayni kargoda bir arada bulundugu sonucuna
varilmastir.

7 Kiilge toplulugunun arastirmasi J.W. Lehner ve E. Kurugayirli
tarafindan, bakir alagimi alet toplulugunun arastirmasi ise N. Blackwell
tarafindan siirdiiriilmektedir.

8 BASS 1967, 168. Batiga ait bu yegane radyokarbon yasi, geminin govdesini
kaplayan cali ortiisiinden 6lgiilmiis ve Pennsylvania Universitesi Radyokarbon
Laboratuvarinda, Elizabeth Ralph’in igbirligi ile belirlenmistir. Ayni rnegin
IntCal 20 kalibrasyonu kullanilarak revize edilmis tarihi ise MO 1189+84 (95.4
% olasilikla) olup, 1967 yayminda sunulan tarihle biiyiik 6l¢iide uyumludur.

9 BUCHHOLZ 1959.
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These data also enable comparison of morphological
attributes of objects using an analytical toolset
commonly referred to as geometric morphometrics
(GM). By comparing the 3D shapes of oxhide ingots
from the cargo, we are able to develop a new way to
understand differences among the ingots. This approach
moves beyond the traditional typologies by providing
a new standard metric that can be used to study ingot
morphology elsewhere. These data are largely consistent
with Bass’s interpretation; however, we are beginning
to identify important nuances that may reveal patterns
and outliers previously unknown.

THE CAPE GELIDONYA METAL CARGO, OXHIDE INGOTS AND WHY
SHAPE MATTERS

The cargo consisted of ca. 1200 kgs. of primary
copper in the form a diverse and largely fragmentary
assemblage of copper oxhide and bun-shaped ingots and
over 40 kgs of finished copper alloy tools, implements
and scrap.” There are also residual remains of largely
corroded and denuded pure tin ingot fragments. Whole
and fragmentary oxhide ingots account for roughly 75%
of the total ingot cargo by weight.

Bass’s own analysis of the ingot cargo in his seminal
1967 publication made the important observation that
there was significant typological variation among the
oxhide ingots comprising this single cargo associated
with a single radiocarbon age of 1200+£50 BC.® This
fact problematised the chronological distinction and
roughly linear evolution of forms that Buchholz had
made earlier in 1959.° Important as it was for its time,
Buchholz’s typology was nevertheless based on a patchy
distribution of oxhide ingots across the Mediterranean
region, many of which came from insecure contexts,
and on the idealized depictions of oxhide ingots on
New Kingdom Egyptian tomb paintings and reliefs.
The Cape Gelidonya ingot cargo not only increased
the number of known oxhide ingots across the region
by an order of magnitude, but together with the use of
absolute dating, Bass was confidently able to conclude
that this single cargo comprised three types of oxhide
ingots that were chronologically distinct according to
Buccholz’ typology.

7 Research on the ingot assemblage is directed by J.W. Lehner and E.
Kurugayirlt and the copper alloy assemblage is directed by N. Black-
well.

8 BASS 1967, 168. The single radiocarbon age was measured from
brushwood lining the hull of the ancient ship in collaboration with
Elizabeth Ralph at the Radiocarbon Laboratory at the University of
Pennsylvania. Using the IntCal20 calibration, a revised recalibrated
age from the single sample is 1189+84 (95.4% probability), very much
consistent with the analysis reported in the 1967 publication.

9 BUCHHOLZ 1959.
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Bass “bu kiilge tipleri kronolojik bakimdan birbirlerinden
Buchholz’un diisiindiigii kadar ayr1 diismeyebilirler”!
derken itinali davranmig da olsa, en azindan yastik bi¢imli
kiilge tipinin digerlerinden biraz daha eskiye, MO 15. ve
14. yiizyillara tarihlenebilecegini kabul etmistir. Bu tip
kiilgeler Girit’te ve daha sonra da Uluburun ve Kumluca
batiklarinda bulunmustur." Farkli kiilge tiplerinin ayni
doneme aitmis gibi goriinmelerinden kaynaklanan bu
sorun, tipler arasi farkliliklarin eszamanli mi1, artzamanli
mi oldugu sorusunu da cevapsiz birakmistir. Benzer
sekilde, kiilgelerin Gelidonya Burnu kargosu dahilinde
gosterdigi ¢esitliligin liretimin bicim ve orgiitlenmesinde
goriilen zamansal degisimleri mi, baglamsal degisimleri
mi, yoksa her ikisini de mi yansittig1 konusu da agiklik
kazanmamustir.”> Gelidonya Burnu Batigi’nda bulunmus
oOkiizgonii kiilge tiplerinin tiimii agag1 yukari ayni zaman
ve yerde mi iiretilmislerdi; yoksa aksine farkli kiilce
tipleri bakir tiretiminin, muhtemelen on yillara yayilmis
olan, farkli epizotlarini mi temsil ediyorlardi? Bu soruya
yonelik aragtirmalar bir ¢ok net bulgu elde etmistir. Bu
bulgular 6zellikle kargonun nasil olusturuldugu, bir araya
getirildigi, diizenlendigi ve saklandigi iizerine ve bakir
metalinin Kibris ve bagka bolgelerdeki iretim ve ticareti
tizerine yorumlar yapmamiza imkan tanimistir. En azindan,
Okilizgonli killce bigiminin zaman iginde gosterdigi
degisimin belirli donemsel ve iglevsel 6zellikleri yansittig
sOylenebilse de, bu ozelliklerin ne oldugu tam olarak
belirlenememistir.

Builging sorun “Tung Cagi’na ait agik ara en biiytiik bakir ve
kalay kiilge toplulugu” nu barmdiran Uluburun Batigi’nda
yapilan siradisi kesiflerle daha da belirginlesmistir.!* Gemi
govdesi boyunca dort ayri sira halinde 6zenle istiflenmis
354 okiizgonil kiilgenin ii¢ ylizii askini, belirgin ¢ikinti
yapan dort tutamaga sahip tipik Okiizgonii bicimindedir.
Buna karsin, geriye kalan 6kiizgonii kiilgeler arasinda iki
kulplu veya yastik bigimli kiilgeler gibi farkl tipler de
mevcuttur.'* Cemal Pulak’in 6kiizgénii kiilgeler {izerinde
yaptig1 detayli inceleme su ana kadar iki ¢ift kalip ikizi
(ayn1 kaliptan ¢ikmig) kiilge tespit etmistir; ancak bunlar
yalnizca, diger tiplere gore daha kiiciik olan, yastik
bicimli kiilge tipine aittir.!* Gelidonya Burnu kargosuna ait
okiizgonii kiilgeler gibi Uluburun’da bulunmus tutamakli
kiilgelerin ¢ogu, belki de tamami, muhtemelen kum veya
topraga kazilmis tek kullanimlik kaliplarda dokiilmiis
gibidir.

Okiizgonii kiilgelerin an itibariyle yiizlercesinin bulunmus
olmas1 sayesinde, arastirmalar artik kiilce bigimlerinin
ortaya c¢ikisi lizerine Uretilmis hipotezleri test edebilecek
konuma gelmistir. Bir kiilgenin neden belli bir bigimi
10 BASS 1967, 52.

11 ONIZ 2019; PULAK 2000; STOS-GALE 2011.

12 COSTIN 1991; LECHTMAN 1977.

13 PULAK 2000, 137.

14 PULAK 2005, 59.
15 PULAK 2000, 141.
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While Bass was careful to write that “these types
may not be chronologically separated to the extent
[Buchholz] believed”!?, he accepted that pillow-shaped
forms of ingots may date slightly earlier into the 15%-14%
centuries BC, including those from Crete and now also
from the Uluburun and Kumluca wrecks.!'! This problem
of apparent contemporaneity of forms left open the
question as to whether ingot types reflected synchronic
or diachronic variation. It remains unclear whether the
ingot variation observed within the Cape Gelidonya
cargo reflects contextual and/or temporal changes in
technological style and the organization of production.'?
Were the types of oxhide ingots present on the Cape
Gelidonya wreck all produced around the same time
and location, or conversely do they represent several
episodes of production over potentially many decades of
time? There are many direct implications to this line of
inquiry, especially in how we interpret the formation of
the cargo, how it was accumulated, curated and stored,
and how we interpret copper metal production and trade
in Cyprus and beyond. Nevertheless, the development of
oxhide ingot shapes over time likely reflects a radiation
of forms with certain, though yet unclear, temporal and
functional components.

This intriguing problem is further illustrated by the
extraordinary discoveries from the Uluburun wreck,
which yielded the “single largest assemblage of copper
and tin ingots from the Bronze Age”.* Carefully
stowed in distinct rows along the breadth of the hull
of the ship, over 300 of the 354 oxhide ingots are of
a typical oxhide shape with four protruding handles
but the remaining oxhide ingots are of different forms,
including two-handled and pillow-shaped ingots."
Cemal Pulak’s detailed analysis of the oxhide ingots
has so far demonstrated two pairs of mold siblings, but
these are limited to the smaller pillow-shaped ingots."
Like the oxhide ingots from the Cape Gelidonya cargo,
the majority, if not all, the oxhide ingots with handles
from Uluburun appear to be cast from one-off molds,
presumably in sand or earth.

Given the hundreds of known oxhide ingots presently,
our discipline is now in a prime position to test
hypotheses about the development of ingot form. But
why does this matter? Any explanation for ingot form
has direct implications into how it was produced and
traded, and given the predominance of the copper trade
in the Bronze Age Mediterranean and Near East, oxhide

10 BASS 1967, 52.

11 ONIZ 2019; PULAK 2000; STOS-GALE 2011.
12 COSTIN 1991; LECHTMAN 1977.

13 PULAK 2000, 137.

14 PULAK 2005, 59.

15 PULAK 2000, 141.
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oldugu tizerine tiretilen her agiklama oldukca onemlidir,
ciinkii  kiilgenin iiretiminin ve ticaretinin nasil yapilmis
olabilecegine dair net ipuglari sunmaktadir. Ayrica
bakir ticaretinin Tung Cagi Akdeniz’inde sahip oldugu
Ozel onem g6z Oniine alinirsa, Okiizgonii kiilgelerin
bolgelerarasi iliskilerin yapisini anlama yolunda en giiglii
ipuglarindan oldugu da gériiliir. James Muhly 1977°de bu
kiilgeler hakkinda, 6zellikle de “nasil yapildiklari, neden
yapildiklar1 ve nerede yapildiklari” hakkinda olabildigince
bilgi edinmemiz gerektigine vurgu yapmstir'®; ve bu
gorilis bugiin de gecerliligini korumaktadir.

GELIDONYA BURNU 3D TARAMA VE MORFOMETRI CALISMALARI
Antik donem teknolojilerinin rekonstriiksiyonu, ticaret
aglarinin izlerini stirme ve metal kargonun pargalara nasil
ayrildigin1 agiklama yolunda daha dnce gergeklestirilen
caligmalarin {izerine kat ¢ikma gayreti, halen devam eden
bu aragtirmanin temel pargalarindan birisi olmugtur. Hem
bu amag¢ dogrultusunda, hem de kiilge morfometrisiyle
ilgili yeni sorular1 yanitlanmak i¢in dijital teknolojilerden
de faydalanilmaktadir. Gerek biitiin, gerek parga
halindeki diagnostik kiilgelerin tiimiiniin 3D taramasini
ve fotogrametri c¢aligmalarini gergeklestirecek genis
capli bir program baslatma karar1 2017 yilinda alinmigtir
(Fig. 3)."

16 MUHLY 1977, 81.

17 Artec Spider yapilandirilirmis 11k tarayiciya ve verileri islememiz igin
gerekli yazilimlarin lisanslarina erisimimizi saglayan Kerkenes Projesi
yoneticisi Scott Branting’e tesekkiir ederiz. Sam Martin tarama ve veri
isleme ¢aligmalarini yonetirken, Dominique Langis-Barsetti fotogrametr-
ik modelleme ¢aligmasini organize etmis ve gergeklestirmistir.

ingots are among the strongest proxies for the structure
of interregional interaction. James Muhly in 1977
wrote emphatically that we need to learn as much as
we can about the ingots including especially “how they
were made, why they were made and where they were
made,”'® and decades later this remains true.

CAPE GELIDONYA 3D SCANNING AND MORPHOMETRY

While a fundamental part of our ongoing research
is to build on past efforts to reconstruct the ancient
technologies, retrace trade networks, and explain the
nature of fragmentation in the metal cargo, we are
also engaging in digital technologies to answer new
questions about ingot morphometry. Beginning in
2017, we decided to undertake a large program of 3D
scanning and photogrammetry of all diagnostic whole
and fragmentary ingots (Fig. 3)"".

The collection of 3D models has several benefits for
researchers in the field and remotely. First, data only
needs to be collected once to create virtual duplicates
of the object. From there, further studies and analyses
can be carried out at the researchers’ home base, thus
optimizing the limited time available for fieldwork.

16 MUHLY 1977, 81.

17 We would like to thank Scott Branting, Director of The Kerkenes
Project, for access and use of an Artec Spider structured light scanner
and related software licenses to process the data. Sam Martin managed
the scanning equipment and data processes and Dominique Langis-Bar-
setti organized and processed all photogrammetric model building.

Fig. 3: Samuel Martin Temmuz 2017 tarihinde elde taginir bir yapilandirilmis 151k tarayici kullanarak bir 6kiizgonii
kiilge ¢eyreginin 3D modelini olustururken (Foto: J.W. Lehner).
Fig. 3: Samuel Martin in July 2017 using a handheld structured light scanner to produce a 3D model of an oxhide ingot

quarter (Photo: J.W. Lehner).
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Buluntularin 3D modellerini derlemek hem sahada hem de
uzaktan inceleme yapan aragtirmacilar i¢in birgok bakimdan
faydahidir. Oncelikle, nesnenin sanal bir suretini olusturmak
iizere veriler yalnizca bir kez derlenmektedir. Miiteakip
inceleme ve analizler bundan sonra artik arastirmacinin
calisma mekanindan gergeklestirilebilir, bu da saha ¢aligmasina
ayrilmis kisith zamami optimize etmis olur. Bunun yaninda,
3D modelleme nesnede fiziki bir degisime yol agmadigi ve
tekrar iiretilebilir oldugu igin, olusturulan yiiksek dogruluktaki
modeller gelecekteki arastirmalar igin referans saglayacak sekilde
arsivlenebilir. Tkincil olarak, 3D modeller kontrol edilebilir sanal
bir ortamda var olduklar1 i¢in gergek nesnelere uygulanamayan
su gibi yontemlerle de incelenebilir: 1) Nesne tizerindeki derin
olmayan isaretleri veya baska sekilde fark edilmeleri zor olan
diger ozellikleri incelemek icin 151k diizeyi istege bagl olarak
degistirilebilir; 2) Nesnenin esas geometrisini ortaya ¢ikarmak
icin, ¢ogu zaman dikkat dagitan renk dokular1 kaldirilarak
bunlarin maskelemis oldugu baz1 6zellikler agiga cikarilabilir;
3) Fiziki diinyada esdegerleri olmayan kompiitasyonel araglar
kullanilarak modeller iizerinde su gibi sayisal manipiilasyonlar
yapilabilir: yilikseklik modelleri, hacimler, ylizey alanlari,
otomatize tespit vb. 4) Modelleri diinyanin bagka yerlerindeki
uzmanlarla paylasmak fiziki nesnelere gore ¢ok daha kolaydir; 5)
Modeller, birnesne grubundaki farkli pargalarin birbiriyle birlesim
yerlerini bulmak i¢in de kullanilabilir; ve 6) 3D modellerin
sistemli kargilagtirmalari, nesnelerin morfolojik bi¢imlerinde
goriilen varyasyonlar1 tanimlamak ve sayisallagtirmak i¢in bize
tamamiyla farkli bir yontem sunar.

This is especially relevant since 3D modelling is non-
intrusive and highly reproducible so archival work can be
done in a method that provides high-fidelity recreations
for future reference. Second, since 3D models exist in
a controllable virtual environment, they can be studied
in ways real objects cannot, including: 1) illumination
can be changed at will to study shallow markings and
other features otherwise difficult to detect; 2) oftentimes
distracting color textures can be removed to bring down
an object to its basic geometry, revealing features that
are otherwise masked; 3) models can be numerically
manipulated using computational tools with no physical
equivalents, including elevation models, volumes, surface
areas, and automated detection; 4) models are much
easier to share with specialists worldwide than physical
objects; 5) models can also be used to find joins among
a fragmentary set; and 6) systematic comparison of 3D
models provides a wholly different way to describe and
quantify variation in morphological shape.

In total we have now collected data on over 350 objects
at the INA Bodrum Research Center and the Bodrum
Underwater Archaeology Museum. Most recently, Emre
Kurucayirli and Selen Ozcan travelled to the Izmir
Archaeology Museum and the MTA Sehit Cuma Dag
Natural History Museum in Ankara to document and study
two ingots from the Cape Gelidonya wreck (Fig. 4).

Fig.4: 2019 sezonunda Emre Kurugayirh ve Selen Ozcan Izmir Arkeoloji Miizesini ve MTA Sehit Cuma Dag Tabiat Tarihi
Miizesini ziyaret ederek bu miizelerin teshirinde yeralan Gelidonya Burnu buluntusu iki 6kiizgonii kiilceyi belgelemistir. Buradaki
resim bu Kkiilcelerin fotogrametri isleminin sonuclarin1 géstermektedir. Hem renk dokusu (sagda), hem de topografik ozellikleri
gosteren, gri skalada olusturulmus okliizyon haritas: goriilmektedir. IN 20 (iistte) ve IN 21 (altta). (Figiir: D. Langis-Barsetti).

Fig.4: During the 2019 season, Emre Kurugayirh and Selen Ozcan visited the Izmir Archaeology Museum and the MTA Sehit
Cuma Dag Natural History Museum to document the Cape Gelidonya oxhide ingots on display. The image here shows the
results of the photogrammetric processing of these ingots, including both the color texture on the right and an occlusion map
in grayscale showing the topographical features. IN 20 (top) and IN 21 (bottom). (Figure: D. Langis-Barsetti)



Su ana kadar gerceklestirilen calismalar kapsaminda
INA Bodrum Arastirma Merkezi ve Bodrum Sualti
Arkeoloji  Miizesi biinyelerinde bulunan toplam
350°den fazla buluntudan veri toplanmigtir. Kisa siire
once de, Emre Kurucayirli ve Asu Selen Ozcan Izmir
Arkeoloji Miizesini ve Ankara’da MTA Sehit Cuma
Dag Tabiat Tarihi Miizesini ziyaret ederek buralarda
bulunan Gelidonya Burnu Batig1 buluntusu iki kiilgenin
belgeleme ve incelemesini gerceklestirmistir (Fig. 4).
Kiilge parcalarinin yiizey topografyalarii goziimiizde
canlandirabilmek ve inceleyebilmek, buna bagli olarak
da kiilgelerin gittikge daha kii¢iik parcalara nasil ayrilmig
oldugunu anlayabilmek i¢in bu verilerin ne kadar yardimci
oldugu daha once gosterilmistir.'® Kirllma paternleri
ve kiilge yiizeylerinin doviilmiis oldugunu (kullanima
bagli asmmmanin bir sekli) gosteren bulgular, kiilgelerin
pargalanmasinin depozisyon sonrasi tafonomik siireclerle
degil, insan eliyle gergeklestigine dair kanitlar sunmustur.
Aralarinda biiyiik bir tarim gerecinin de bulundugu
(Fig. 5) baz1 aletlerin topografik ekran goriintiileri ise
fotografta, hatta dogrudan bile zor goriilebilen baz1 simge
cizimlerini net olarak gdstermistir. Isaretleme kiilceler
tizerinde de goriilmiis olup, bu durumlarda Tung Cag1 Ege
ve Dogu Akdeniz’inde kullanilan bazi yaygin simgelerin
metal iizerine baski veya kazima yapilarak islenmesi
s0z konusudur (Fig. 6). Geometrik morfometri (GM)
yontemlerinin arkeolojideki uygulamalarinin yayginligi
son dénemlerde 6zellikle artmistir. '’

18 LEHNER vd. 2020.
19 CARDILLO 2010; MACLEOD 2018; OKUMURA vd. 2019.
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We have already demonstrated that these data are helpful
in visualizing and analysing the surface topography
of ingot fragments as a way to understand how ingots
were progressively broken down.'® Breakage patterns
and evidence of surficial beating of ingots — a kind of
use-wear — provides evidence that the fragmentation
of the ingots is intentional rather than through post-
depositional taphonomic processes. Topographical
display of some tools, including a large agricultural
implement (Fig. 5), shows clearly the presentation of
symbols that are difficult to see in photographs or even
in person. This can also be seen in the ingots themselves,
where impressions and incisions into the metal reveal
symbols common to the Bronze Age Aegean and
Eastern Mediterranean regions (Fig. 6).

Advances in geometric morphometric (GM) approaches
in archaeological applications have recently gained in
popularity.!” GM is a method that describes variation
in shape using geometric landmark coordinates. This is
typically achieved through object outline and landmark
data on the objects. While our work utilizes both
approaches, we have focused our efforts on developing
homologous landmarks on oxhide ingots — those points
that are mutually distinguishable and identifiable
on all ingots. (Fig. 7) displays all points identified as
significant. These are largely defined by subtle changes
in the outside curvature of the ingot, with two center
points on both the top and mold surfaces.

18 LEHNER et al. 2020.
19 CARDILLO 2010; MACLEOD 2018; OKUMURA-ARAUJO 2019.

Fig.5: Kargoya ait bir tarim gerecinin 3D modeli (B69, Bass
1967: 91). (a-c) Objenin ii¢ farkli goriintiisii; ve (d) objenin
tizerine islenmis bir simgeyi gosteren egik acili dokusuz
goriiniim. (Figiir: J.W. Lehner).

Fig.5: 3D model of an agricultural implement from the cargo
(B69, Bass 1967: 91). (a-c) three views of the object, and (d)
an oblique angle textureless view of the object showing a
symbol worked into the object. (Figure: J.W. Lehner)

Fig.6: Okiizgonii kiilge IN 25’in 3D modeli. Burada griilen
kiilgenin tist yiiziindeki sembol baskisini vurgulayan kismi yapay
renkli temsildir. (Figiir: J.W. Lehner)

Fig.6: 3D model of oxhide ingot IN 25. This is a partial false
color representation of the ingot highlighting the symbol
impression on the top side of the ingot. (Figure: J.W. Lehner)
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Denizcilik Arkeolojisi Dergisi

20 cm

Fig.7: Geometrik morfometri ¢alismasinda kullanilan homolog landmarklarin yerlesimini gosteren temsili 3D
modelleri: IN 20 (iistte) ve IN 21 (altta). (Figiir: D. Langis-Barsetti).

Fig.7: 3D model representations of IN 20 (top) and IN 21 (bottom) showing the placement of homologous landmarks
used in the geometric morphometric studies. (Figure: D. Langis-Barsetti)
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Geometrikmorfometribi¢imlerde goriilen varyasyonu
geometrik  landmark  koordinatlari  kullanarak
tanimlayan bir yontemdir. Bu da genellikle nesnenin
konturu veya nesne iizerinden almman landmark
verileri ile gergeklestirilir. Calismada her iki yontem
kullanilsa da, ¢abalar 6zellikle Okiizgonii kiilgeler
tizerinde homolog landmarklar (her kiilge {izerinde
kargilikli olarak tanimlanabilen ve ayirt edilebilen
noktalar) olusturmak {izerine yogunlasmistir.
Fotogrametri ¢alismasi i¢in 6nem arzeden noktalarin
timii Figlir 7°de gosterilmektedir. Bunlarin ¢ogu
kiilgelerin dis kavislerinde gdzlenen ince farkliliklari
niteleyen noktalar olmakla beraber, kiilgelerin iist ve
alt (dokiim kalibina temas eden) yiizeylerinden de iki
orta nokta alinmistir.

Gelidonya Burnunda biitiin olarak bulunmus 11
kiilgeden alinan tiim noktalarin geometrik iligkilerinin
istatistiksel ~analizi bu ydntemin yetkinligini
gostermistir (Fig. 8). Bu verilere gore, oOncelikle
kiilge tiplerinin iki ana grubu oldugu dogrulanabilir,
ki bunlar burada Bass’in 1967de kullandig: tipolojiye
gore simgelenmigtir. Bu grafikte bir kiilge bir
digerine ne kadar yakin ise, bigim olarak ona o kadar
benzerdir. Bass’in sezgiye daha fazla dayanarak
olusturdugu tipolojiye karsin, bizim elimizde bugiin
tipolojik farklar1 sayisallagtiran bir yontem olsa
da, beklenti bulgularin onunkilerle uyumlu olmasi
yoniinde idi. Tip 2c kiilgeler ile karsilastirildiginda,
Tip 2b verilerinin daha genis bir yayilim gosterdigi
goriilmektedir, ki bu da Tip 2b kiilgelerin gorece daha
fazla varyasyona sahip oldugu anlamina gelir.
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Statistical comparison of the geometric relationship of
all points across all 11 whole oxhide ingots from Cape
Gelidonya reveals the power of the technique (Fig.
8). From these data, we can first confirm that there
are two major groups of ingot types, symbolized here
by Bass’s 1967 typology. On this graph, the closer an
ingot is to another, the more similar it is in shape. We
expected the data to be consistent with Bass’s more
intuitive typology, but we now have a way to quantify
typological differences. We can see that there is already
far more spread in the data when comparing Types 2b
and 2c¢, meaning that there is relatively more variation
in the Type 2b ingots. Type 2a ingots, which have
the same outline shape as Type 2b ingots, were first
distinguished by Bass as having preserved ridges on the
mold side of the ingot, which are not captured by our
landmarking process. One of the reasons why the single
Type 2a ingot in this comparison falls in intermediate
space between the other two types can most likely
be attributed to similarities in thickness with Type
2¢ ingots, which are relatively thin, rather than the
differences in the curvature of the protruding handles.
One of our discoveries is that protruding handle shape
alone is not necessarily a good marker of typological
difference. Rather, it is the integrated whole of the
object; the way the handles join in curvature relative to
each other is a powerful marker. This is demonstrated
again in Fig. 8, where the greatest variation occurs
along the PC1 axis (the first principle component),
which captures this shape variation.
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Fig.8: Biitiin halde bulunmus 11 6kiizgonii kiilgenin temel bilesen analizi Bass’in 1967 tipolojisinde
belirledigi kiilge tiplerinin kiimelenislerini gosteriyor. (Figiir: L. Bowland ve D. Langis-Barsetti)

Fig.8: Principal components analysis of 11 whole oxhide ingots demonstrates clustering of Types based on
Bass’s 1967 typology. (Figure: L. Bowland and D. Langis-Barsetti)
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Tip 2a kiilgeleri ise Tip 2b kiilgeleri ile aym kontur bigimine
sahiptir. Bass ilk olarak bu kiilgeleri dokiim kalibina temas
eden yiizlerinde korunmus olan ¢ikint1 hattina dayanarak Tip
2b kiilgelerden ayirt etmis olsa da, bu 6zellik bizim landmark
olusturma islemimizde yakalanmamistir. Bu karsilastirmada
yer alan yegane Tip 2a kiilgenin diger iki tipin ortasindaki
alana yerlesmesi, kulp konturlarmmn farkli olmasma degil,
biiyiik ihtimalle kalinliginin gérece ince bir kiilge olan Tip 2¢
ile benzesmesine baglanabilir.

Arastirmanin kesiflerinden biri de, tek basina kullanildiginda
kulp seklinin tipolojik farkliliklar1 belirleme konusunda her
zaman 1iyi bir gosterge olmadigidir. Buna karsm, objenin
yekpare bir biitiin olarak ele alinmasi, yani kulplarin gévde
kavisinlerine bitisme sekillerinin de karsilastirmasi kiilgeler
aras1 farkliligin giiclii bir gostergesidir. Figiir 8’de bir kez daha
gortildiigli gibi en onemli varyasyon, kiilce bicimlerindeki
bu ayrimi yakalamis olan PC1 (birinci temel bilesen) ekseni
boyunca ortaya ¢ikmigtir,

SONUCLAR

Bu c¢aligma 0Okiizgénii  kiilgelerin - 3D modellerinin
morfometrik varyasyonlar1 anlamamiz konusunda faydali
oldugunu gostermistir. Bu yontem diagnostik landmarklar
yardimiyla bigimleri etkin bigimde sayisallastirarak, herhangi
bir topluluktaki tiim nesnelerin karsilagtirilmasina imkan
tanimakta ve sezgiye dayanarak olusturulmus tipolojilerin
otesine gecmektedir. Elde edilen sonuglar daha 6nceki tipolojik
incelemelerin sonuglarin1  dogrular niteliktedir. Bununla
beraber, bu ¢alisma bir nesne toplulugunda gozlenen ve nesne
bigiminin zamanla degisiminden ortaya ¢ikmig farkliliklarin
daha once miimkiin olmayan bir yontem kullanilarak
oOl¢lilmesine olanak sagladigi i¢in dnceki ¢aligmalara yeni bir
boyut da eklemistir.

(Caligma kapsaminda incelenen 6rnek sayisi oldukga sinirlidir;
ancak veri taban1 daha da kii¢iik parcalara ayrilmis 6kiizgonii
kiilgeleri de kapsayacak sekilde genisletilmektedir. Siirekli
tekrarlanan bu calisma siireciyle beraber kiilge morfolojisini
ampirik olarak nasil nitelendirecegimizi daha iyi anlamaktayiz.
Calisgmanin Gelidonya Burnu kiilge toplulugunu Akdeniz,
Avrupa, Karadeniz ve Yakindogu boélgelerinde bulunmus
tlim Okiizgonii kiilgeler ile karsilagtirmanin daha gelismis bir
yontemi ile sonuglanmasi amaglanmaktadir. Gergeklestirilen
calismalarla kiilgelerin eszamanli olup olmadigini dogrudan
test etmek miimkiin olmayacaksa da, kiilgce varyasyonlarini
nitelendirebilen yeni bir aracin sayesinde bunlarin {iretim
bigimlerine dair yeni bir anlayis getirilecektir.

Bass’in gegmiste yapmis oldugu kesiflere bakildiginda, onun
hem Tung Cagi bakir ticaretinin temelleri iizerine hem de
arkeologlarin malzeme kiiltiiriinde goriilen varyasyonlari nasil
ele almalar1 gerektigi sorunu fizerine gelistirdigi fikirlerin
degeri anlasiimaktadr. Ileride gerceklestirilecek ¢alismalarda
Tung Cagi’nda kiilge iiretimi, ticareti ve tliketiminin oynadigi
roliin Gelidonya Burnu kargosunun sundugu zengin veriler ve
6zglin perspektif kullanilarak irdelenmesi amaglanmaktadir.
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CONCLUSIONS

We have shown that 3D models of oxhide ingots
are useful to understand their morphometric
variation. This approach moves beyond
intuitive typologies and effectively quantifies
shape through the use of diagnostic landmarks,
permitting an object-based comparison across
any given assemblage. Our results confirm the
results of older typological approaches, yet
add new dimensions that help us ultimately to
measure change in this variability through an
assemblage and over time in a way that was
previously impossible.

Admittedly, the sample size of this present
study is small and we are building our database
further to incorporate oxhide ingots that are
more fragmented. Through this iterative
process, we are learning how to describe ingot
morphology empirically. The result will be an
improved way to compare the Cape Gelidonya
ingot assemblage against other known oxhide
ingots discovered across the Mediterranean,
Europe, Black Sea, and Near Eastern regions.
While it may not be possible to directly test
the contemporaneity of the ingots, we will
nevertheless have a new tool to describe their
variation and provide new insight into their
production.

Reflecting back on the discoveries first made
by Bass has given us a humbling view onto the
insight he had, not only on the fundamentals of
copper trade during the Bronze Age, but also
on the problems in how archaeologists typically
deal with variation in material culture. We
hope that in our future work, we will be able to
address the role of ingot production, trade, and
consumption during the Bronze Age using the
data rich studies from the unique perspective of
the Cape Gelidonya cargo.
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* Orkan Koyagasioglu

2017 yili Temmuz-Agustos aylar1 igerisinde Bodrum
Sualt1 Arkeoloji Miizesi’nin izinleri ve sorumlulugu
altinda, Sualti Arkeoloji Enstitiisii’niin bilimsel
ve teknik destegi ile uzun soluklu bir arastirma ve
belgeleme projesi baslatildi. Bu projedeki amac,
Bodrum Sualti Arkeoloji Miizesi’nin envanterinde yer
alan ve daha 6nceden Bodrum Yarimadas: etrafinda
tespit edilmis batiklar1 yeniden ziyaret edip, bunlar
iizerinde degerlendirmeler yapip, bu batiklart modern
tekaniklerle belgelemektir. Boylelikle batiklarin hali
hazirdaki kondisyonlarini tespit ederek gelecekte
olugabilecek tahribatlar neticesinde veri kaybim
minimum diizeye indirgemek istenilmektedir.

Bu amaca uygun olarak ilk caligma yapilacak hedef
olarak, Bodrum Yarimadasi’nin batisinda bulunan
Turgutreis’in 2,9 deniz mili agiginda yer alan
Yassiada’daki gemi mezarligi secilmistir (Fig. 1a-b-c).

Yassiada sigligi, Yassiada’nin yaklagik 200 metre
glineybatisinda yer alan, deniz seviyesinden yaklagik
1,5 — 2,0 metre derinlige kadar siglasan kayalik
bir topuktur. Bu siglik, 6zellikle antik c¢ag ticaret
gemilerinin seyir sezonu olan yaz aylarinda esen
kuzeybati — giineydogu yonli meltem ile seyir
yapan gemilerin, adayr kurtarip riizgdr altindan
giivenli suya ¢iktiklarini diisiindiikleri anda hi¢ fark
edilmeden karsilarina ¢ikan ve geminin karinasini
kolayca pargalayacak saglamliktaki sivri kayalardan
olusmaktadir.

Eldeki veriler 1s13inda MO. II1. yiizyildan’dan, MS.
XX. ylizylla’a kadar farkli donemlerden pek cok
geminin daimi istirahatgahi haline gelen bu gemi
mezarligi ilk defa 1959 yilinda Honor Frost ve Peter
Throckmorton tarafindan Kemal Aras ve Mustafa
Kapkin’in katkilartyla kayit altina alinmistir.!

1 FROST 1963, 158-176.

A long-term survey and documentation project was
initiated in July and August 2017 with a scientific
and technical support of the Institute of Nautical
Archeology, under the permission and responsibility
of the Bodrum Underwater Archeology Museum.
The aim of this project was to revisit the shipwrecks,
which are included in the inventory of the Bodrum
Underwater Archeology Museum, and which have
been identified around the Bodrum Peninsula, and
to evaluate and document these shipwrecks with
modern techniques, which will help determine the
current conditions of the shipwrecks and minimize
data loss from any potential destructions in the future.
Accordingly, we started with the ‘graveyard of ships’
at Yassiada, an island which is located to the west
of the Bodrum Peninsula, 2.9 nautical miles off
Turgutreis (Fig. 1a-b-c).

The Yassiada reef is a shoal extending for about
200m to the southwest of Yassiada, with a shallowing
depth of 1.5m to 2.0m. The reef is composed of sharp
rocks that appear suddenly when the ships navigating
in the northwest-southeast breeze during the summer,
which was, in fact, the sailing season especially for
the ancient trade ships, at a moment they would think
that they are safe escaping the island, but they could
rip open a ship’s hull.

Based on available data, this graveyard of ships,
which became a permanent resting place for many
ships from different periods ranging from the 3rd
century BC to the 20th century AD, was first recorded
in 1959 by Honor Frost and Peter Throckmorton
accompanied by Kemal Aras and Mustafa Kapkin.!

1 FROST 1963, 158-176.

* Orkan Koyagasioglu, Sualt1 Arkeoloji Enstitiisii (INA), okoyagasioglu@anadolu.edu.tr
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George F. Bass, Fred van Doorninck ve Cemal Pulak
tarafindan adanin giiney, sigligin dogu kisminda V.
yiizy1l?, VIL. ylizy1l® ve XVI. yiizyila’a* ait ti¢ geminin
kazi ¢aligmalar1 yapilmistir.

Sighgmn giineybat: kisminda, c. MO. 275 civarma

tarihlendirilebilecek  dagilmis  parcali  &bekler
halinde minimum iki adet Rhodos amphorasi® batig1
bulunmaktadir (Fig. 2). Gilineyde kalan hemen alt
kisimda ise, 1993 yilinda burada karaya oturarak
batan Liibnan bandrali Mima M gemisi (Fig. 3)
vardir ki, bu da Yassiada’nin antik¢agda oldugu gibi,
giiniimiizde de gemiler i¢in hala tehlike yarattiginin
cok giizel ama ayn1 zamanda {iziicii bir gostergesidir.

2 DOORNINCK Jr. 1976, 115-131; BASS — VAN DOORNINCK Jr.
1971, 27-37.
3 BASS — VAN DOORNINCK Jr. 1982.

4 PULAK 2005, 138-141.
5 Benzerleri i¢in: GRACE 1963, 323, Pl. 1, Fig. 7.

Fig. 1a-b-c: Yassiada cografi konumu.
Fig. 1a-b-c: Geographical position of
Yassiada.

Among these, three shipwrecks dating to the late 4th
to early 5th century?, the 7th century?®, and the 16th
century* have been excavated by George F Bass, Fred
van Doorninck and Cemal Pulak on the east side of
the reef and south of the island.

In the southwestern part of the reef are at least two
shipwrecks with Rhodian amphorae as their cargo in
scattered mounds that can be dated to circa 275 BC?
(Fig. 2).

Down to the immediate south is a wreckage of a ship
called ‘Mirna M’ (Fig. 3) registered and sailed under
the flag of Lebanon, which ran aground and sank
there in 1993, a very good but unfortunate indication
of the fact that Yassiada still poses a danger to ships
today as it was in ancient times.

2 DOORNINCK Jr. 1976, 115-131; BASS — VAN DOORNINCK Jr.
1971, 27-37.
3 BASS — VAN DOORNINCK Jr. 1982.

4 PULAK 2005, 138-141.
5 For similar, please see: GRACE 1963, 323, PL. 1, Fig. 7.
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Fig. 3: Mirna M Gemisi Yassiada Sighig1’na ¢arptiktan

sonra, 1993 sonrasi1 © INA.
Fig. 3: After the freighter Mirna M hit the Yassiada
Reef, 1993 © INA.

e

" ¥
, P

‘ Flg 25 Rodos:Amphoram Batlklarl yigini;¢. MO. 275 © INA.

Fig.2: The Pile of. Shlp'wi'ecks wlth Rhodian Amphoras, ca. 275 .BC © INA

Gergeklestirilen calismalarda ilk adim olarak tiim alan
25 metre derinlige kadar 360° sanal gerceklik kameralari
ile kayit altina alinip, haritalama i¢in fotomozaik ve 3
boyutlu modellemeler i¢in 13.000 karenin {izerinde fotograf
cekilmistir (Fig. 4).

Bu calismada, sighgin giiney kisminda yer alan Mirna M
batigi, tim alanda en ayirt edilebilen obje oldugundan ve
yogun bir buluntu grubu tarafindan ¢evrelenmesi sebebiyle
haritalamadaki referans noktasi olarak kabul edilmis ve
caligmalar burada yogunlastirilmigtir. Diger taraftan Mirna
M, 1993 yilinda battiginda sig kisimdaki Rhodos Batidi
kalintilarina ne sekilde zarar verdigini ve ardindan birkag
sene sonra akintinin ve dalgalarin etkisiyle daha asagiya
stiriiklenerek daha derinde bulunan batik kalintilarim tahrip
etmesini ve geri kalan amphoralar1 sigligin giineybatisindaki
derin suya dogru nasil kiiriidiigii belgelenmistir (Fig. 5).
Mirna M su anda 17 — 25 metre arasindaki derinlikte, sancak
tarafina dogru yaklagik 45°lik bir a¢1 ile yatmaktadir (Fig.
6). 2017 yili temmuz ayinda belgeleme calismalari
gerceklestirildigi sirada Bodrum agiklarinda meydana
gelen siddetli depremin batig1 etkilemedigi goriilmiistiir.
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First of all, the site was recorded entirely by 360-degree
virtual reality cameras up to a depth of 25 meters,
and more than 13,000 frames were taken for photo
mosaicing and 3D modeling for mapping (Fig. 4).

The bench mark of the study was the Mimma M
shipwreck, lying in the southern part of the reef, which
was considered a reference point for mapping since
it was the most distinguishable object in the area,
and it was surrounded by a large assemblage. In the
meantime, we were also able to document how Mirna
M damaged the artifacts from the Rhodian shipwreck
in the shallow part after she sank in 1993; and then,
a few years later, how she was drifted down by the
current and waves, destroying the artifacts located
deeper in the sea and dragging the remaining amphorae
into the deep water to the southwest of the reef (Fig. 5).
The vessel Mirna M currently lies at a depth of 17 to 25
meters with an angle of about 45° to the starboard side
(Fig. 6). During the documentation work in July 2017,
it was observed that the severe earthquake that occurred
off the Bodrum coast did not affect the shipwreck.
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Fig. 4: Alanda gerceklestirilen 3 boyutlu
modelleme ve fotomozaik ¢calismasinin
harita iizerine eklenmis

hali © INA.

Fig. 4: The 3D modeling and photo mosaic
work carried out in the field added to the
map. © INA.

Fig. S: Mirna M Bati31’nin sancak
kisminda derin suya dogru kiiriidiigii

Rodas amphoralar1 © INA.

Fig. 5: Rhodian amphora drifting into
deep water on the starboard side of
freighter Mirna-M © INA.




Fig. 6: Mirna M Bati§1’nin bas ve ki¢ omuzluklardan goriintisii © INA.
Fig. 6: View from stem and stern shoulders of the Mirna-M shipwreck © INA.

Umariz gelecekte de bu modern batik, antik batiklara
daha fazla zarar vermez. Ancak insa edilmis oldugu
metal malzemenin deniz kosullarindaki bozulmasinin
Online gecilemeyeceginden dolay: bir siire sonra bu
acida duran gemi dagilip ¢okmeye baglayacak ve
ister istemez dip kisimdaki saglam amphoralar agir
gbcliglin altinda kalarak zarar gorecekler.

Sigligin bat1 ve kuzeybati uclarinda, alandaki en erken
buluntularin bir kismina ulagilmigti. Bu bdlgede
kuzey-giiney dogrultusundaki hat {izerinde sirasiyla
¢. MO 1. yiizy1l sonu ila MO 1. yiizyilin ilk yarisinda
iiretilen ve alanda birbirinden farkli dogal sekiler
iizerine safra taslar1 ile gruplar halinde daginik olarak
yayilmig Lamboglia 2° (Fig. 7-8-9) amphoralarindan
olusan bir batik yer almaktadir. Genellikle Dressel 6
amphoralartyla ¢ok yakin benzerlikler gosteren’ bu
amphorlarin alanda gozlenen 6rneklerinin higbiri tiim
halde degil, tamami kirtlmis durumdadir. Bu nedenle
Ozellikle boyun, kulp ve agiz kenarlarinin tipolojik
ozelliklerine gore degerlendirilerek bu amphoralarin
Lamboglia 2 grubuna ait oldugu diistintilmiistiir.

Bu gruplarin biraz daha kuzey kisminda, yaklagik 17
metre derinlikte, sigligin derinlesmeye basladigi son
diiz kisimda yine safra taglariyla karisik, muhtemelen
kokeni Giiney Italya veya Yunanistan’in Romanize
olmus kisimlarina dayanan ve MO 1. yiizyila
tarihlendirilen Dressel 253 tipi amphoralardan olusan
bir batik ile (Fig. 10) Kos ve Knidos amphoralarindan
olusan muhtemelen iki farkli batik birbirleri ile
karigarak oldukga genis bir alana yayilmigtir.

6 Benzerlerii¢in: SENOL, A., K., “Marmaris Miizesi Ticari Amphoralar1”,
Ankara, 2003, 71, No. 27. BERNARD — LUC 1994, 15, Fig. 6.
7 EMPEREUR — HESNARD 1987, 33.

8 Benzerleri icin: BEZECZKY 1998, 238-239, Fig. 2:14.
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We hope that this modern shipwreck will not cause
further destruction on the ancient shipwrecks in the
future. However, it is very likely that after a while,
the ship standing at this angle will begin to collapse
since the deterioration of the metal used for its
construction cannot be prevented under sea conditions
and inevitably, the intact amphorae at the bottom will
be damaged by its heavy collapse.

Some of the earliest finds in the site have been accessed
on the western and northwestern ends of the reef. Here,
there is a shipwreck on the north-south direction with
ballast stones and Lamboglia 2¢ (Fig. 7-8-9) amphorae
that belong to the late 2nd century BC and the first half
of the Ist century BC, respectively, scattered around
in groups on various natural terraces in the area.
Almost none of these amphoras, resembling very much
Dressel 6 amphoras’, are intact. Hence, based on the
typological characteristics of the neck, the handle and
the rim, they belong to the Lamboglia 2 group.

A little further to the north of this assemblage at a depth
of about 17 meters, in the last flat section where the
reef begins to deepen lies a shipwreck with Dressel 25
type amphorae, also mixed with ballast stones, probably
originating from the Romanized parts of Southern Italy
or Greece and dating to the 1st century BC as well as
two more shipwrecks, probably with a cargo of Kos and
Knidos amphorae, as mingled each other and spreaded
over a wide area (Fig. 10)%.

6 For similar, please see: SENOL, A., K., “Marmaris Miizesi Ticari Amp-
horalar1”, Ankara, 2003, 71, No. 27. BERNARD — LUC 1994, 15, Fig. 6.
7 EMPEREUR - HESNARD 1987, 33.

8 For similar, please see: BEZECZKY 1998, 238-239, Fig. 2:14.
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Fig. 7-8-9: Alanda daginik halde bulunan Lamboglia 2 amphorasi gruplari, c. MO. II. yiizy1l sonu ila MO. 1. yiizy1lm ilk

yarist © INA.

Fig. 7-8-9: Lamboglia 2 amphora groups scattered around the site, ca. late 2nd Century BC to the first half of 1st

Century BC © INA.

Fig. 10: Dressel 25 Amphoras1 Batig1, MO. 1. yiizy1l © INA.
Fig. 10: Shipwreck with a cargo of Dressel 25 amphoras, 1st Century BC © INA.

S1gligin giineybati kisminda, Mirna M Batiginin iskele
ki¢ omuzluk hizasindan yaklasik 30 metre kuzeyde,
yaklagik 15 metre derinliginde, MS XI yiizy1l sonu
— XII. ytizyila tarihlendirilen, mensei belirsiz ancak
Italya’nin giineyinde yer alan Calabria Bolgesi'nde
olduk¢a sik rastlanan’®, dar ve silindirik yapidaki
boyun, disa ¢ikik dudak kenarlarina, oval profilli,
omuzdan baglayarak dik olarak dudak hizasina kadar
cikan ve agiz kismmin altina birlesen kulplara sahip
amphoralardan olusan bir batik mevcuttur (Fig.11).
Ne yazik ki siglik {izerindeki ve ¢evresindeki batiklar,
giiclii akintilar ve daha da {iziicii olan1 yasadisi
daliglarla oldukga agir tahribata ugramistir.

9 Benzerleri igin: SENOL 2003, 111, No. 42. AKKAYA 1999, 245, P1.
11, Fig. 12.

On the southwestern part of the reef, approximately
30 meters north from the port quarter of Mirna M
wreckage, there is a shipwreck at a depth of 15 meters,
with a cargo amphorae dating to the late 9th to 12th
century AD of an uncertain origin, but common in the
Calabria Region’® of southern Italy, having a narrow and
cylindrical neck and a protruding rim, an oval profile,
and handles that start from the shoulder and rise up to
the rim level vertically, joining under the rim (Fig.11).
Unfortunately, the wrecks on and around the reef have
been severely destructed due to strong currents and,
sadly, illegal diving.

9 For similar, please see: SENOL 2003, 111, No. 42. AKKAYA 1999,
245, P1. 11, Fig. 12.
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Denizcilik Arkeolojisi Dergisi

Gelecek yillarda Yassiada’ya tekrar  doniip
modellemede eksik kalan kisimlar1 tamamlayarak
daha derin kisimlarin modellemesine baslayip, daha
once George F. Bass, Fred H. van Doorninck Jr. ve
Cemal Pulak tarafindan kazis1 yapilmis olan batiklarin
alan planlarimi 6lgekli olarak daha hassas bigimde
bu modele aktarilmasi planlanmaktadir (Fig. 12).
Boylelikle Bodrum Sualt1 Arkeoloji Miizesi burada
meydana gelebilecek tahribatlart ve degisiklikleri
daha saglikli bi¢imde kontrol edebilecek ve miizeye
kayitlh batiklarin en giincel bilgilerine tek bir
kaynaktan ulasilabilecektir.

Bu proje aym1 zamanda Sualt1 Arkeoloji Enstitiisii
INA’nin George F. Bass’in essiz ileri goriisliiliigii ve
Claude Duthuit’in sualt1 arkeolojisinin gelismesi i¢in
biraktig1 degerli miras ile tamamen yerli imkanlarla
Tiirkiye’de insa edilmis olan diinyanmn ilk ve tek
arkeolojik arastirma gemisi klaslt ARV Virazon II'nin
(Fig. 13) kullanildig1 ve onun alanda test edildigi ilk
proje olmas1 bakimindan olduk¢a 6nem tagimaktadir.

We plan to visit Yassiada again in the coming years
to complete missing parts of modelling and start
modeling of the deeper parts, which will be followed
by transferring site plans of the shipwrecks that have
been previously excavated by George F. Bass, Fred
H. van Doorninck and Cemal Pulak more precisely
in scale (Fig. 12). Thus, the Bodrum Underwater
Archeology Museum will be able to inspect any
potential damages and changes that may occur here,
and it will be possible to access to the most up-to-
date information on the shipwrecks registered in the
museum from a single source.

This project is also important as it is the first project
where ARV Virazon II, the world’s first ever classed
archaeological research vessel (ARV) that was built
in Turkey using completely local resources owing to
the unique farsightedness of George Bass, and legacy
left by Claude Duthuit from INA to improve nautical
archaeology, was used and tested in the field. (Fig. 13)

Fig. 11: Mensei belirsiz amphora batigi, MS. XI yiizyll sonu — XII. yiizyll © INA.
Fig. 11: Shipwreck with a cargo of amphoras of unknown origin, Late 11th century to the

12th century © INA.
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Fig. 12: Buluntularin alandaki dagilimi: Saat yoniinde:

* V. Yiizy1l Ge¢ Roma Batig1 Plani.e XVI. Yiizy1ll Osmanli Batig1 Plani.

* VIL Yiizy1l Bizans Batig1 Plani.

* Rodos Amphorasi Batiklar1 yigini, ¢. MO. 275.

* Mirna M Batigi, 1993.

* MS. XI yiizy1l sonu — XII. yiizy1l Mensei belirsiz amphora batigi.

* Dressel 25 Amphorasi Batig1, MO. 1. yiizyil.

+ Lamboglia 2 amphorasi gruplari, c. MO. I1. yiizy1l sonu ila MO. 1. yiizyilin ilk yarisi.

+ Lamboglia 2 amphorasi gruplari, c. MO. I1. yiizy1l sonu ila MO. 1. yiizyilin ilk yaris1 © INA.
Fig. 12: Distribution of the finds on the site: clockwise:

* The plan of the 5th century Late Roman Shipwreck.

* The plan of the 16th century Ottoman Shipwreck.

* The plan of the 7th century Byzantine Shipwreck.

* Pile of Shipwrecks with Rhodian Amphoras, ca. 275 B.

* Mirna-M Shipwreck, 1993.

* Shipwreck with amphoras with unknown origin, late 11th century AD — 12th century.

* Shipwreck with a cargo of Dressel 25 amphorae, 1st Century BC.

» Lamboglia 2 amphora groups, ca. Late 2nd Century BC to the first half of 1st Century BC.

* Lamboglia 2 amphora groups, ca. Late 2nd Century BC to the first half of 1st Century BC © INA.
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Fig. 13: ARV Virazon Il Yassiada’da ¢alisma sirasinda © INA.

Fig. 13: ARV Virazon II at work at Yassiada © INA.

ARV Virazon II sadece bir gemi degil, ayni
zamanda arastirma ekibinin {izerinde rahatlikla
konaklayabilecegini, hemen hemen her tiirlii teknik
arizada tamiratlarin yapilabilecegi bir atdlye olarak
kullanilabilecegini ve hepsinden onemlisi {izerinde
bulundurdugu basing odasiyla her kosulda dalicilarin
giivenligini saglayacagini gostermistir. Diger taraftan
bu hacimdeki bir geminin zor durumlardaki manevra
kabiliyeti ve sert havalardaki seyir performansi
Virazon II’nin kendini kanitlamasini saglamistir.
Bagsta T.C. Kiiltiir ve Turizm Bakanlig1, Bodrum Sualt1i
Arkeoloji Miizesi Miidiirliigii’ne ve c¢alisanlarina,
Sualti Arkeoloji Enstitlisii  INA Bagkanlhigr ve
caligsanlarina ve emegi gecen herkese cok tesekkiir
ederiz. Bu ¢alismaya ekip iiyesi olarak Bodrum Sualti
Arkeoloji Miizesi’ni temsilen uzman arkeologlar
Emre Savas ve Mehmet Yildiz ile Sualtt Arkeoloji
Enstitiisii (INA)’dan Zafer Giil (ARV Virazon II’nin
kaptani), Richard H. Hendren (arkeolog), John D.
Littlefield (arkeolog) ile Korhan Bircan (aragtirmaci)
ve Murat Bircan (aragtirmaci) katki saglamislardir.
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Virazon II has already demonstrated that it is not only
a ship, but also it can be used for accommodation by
research teams, and as a workshop where repairs are
made in case of almost any technical failure, and most
importantly, for safety of divers under all conditions in
the presence of a pressure chamber. Furthermore, she
has proven herself with maneuverability of a ship of this
size in difficult situations and its cruising performance
under harsh weather conditions.

We would like to thank the Ministry of Culture and
Tourism of the Republic of Turkey; Bodrum Underwater
Archeology Museum Directorate and its staff and the
Institute of Nautical Archeology (INA) Presidency
and its employees, and everyone who contributed
to the project. This survey was conducted by expert
archaeologists Emre Savas and Mehmet Yildiz, as
representatives of the Bodrum Underwater Archeology
Museum, and Zafer Giil (captain of ARV Virazon II),
Korhan Bircan (researcher), Murat Bircan (researcher),
Richard H. Hendren (archaeologist) and John D.
Littlefield (archaeologist) from the Institute of Nautical
Archaeology involved in this study, as team members.
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GEORGE F. BASS VE CAROLYN
GEORGE F. BASS AND CAROLYN

~ * Ahmet Feyyaz Subay

IIk olarak kim tarafindan sdyledigini bilmesek de
George Bass’e Amerikali Ogrenciler dahil herkes
George Bey diye hitap ederdi. O Bodrum’un ve
arkeoloji diinyasinin George beyi olarak bilindi.
Dalgiclik ilerleyen yaslarda insanlara zor gelmeye
baslayan bir ugras. Buna karsin insan denizden higbir
sekilde kopmak istemez. Bu durum gercekligini George
beyde de gosterdi. Gerek saglik sorunlar1 gerekse
yapmasi gereken yayinlarin giinliik yasantisinda aldig1
zaman dilimi, Texas A&M Universitesi ve Institute of
Nautical Archaeology (INA) idari isleri, finansman
saglama goriismeleri zamanmin ¢ogunu almaktaydi.
Her ne kadar daha oOnceki donemlerde dalisa ara
vermis olsa da tekrar tekrar denizlere geri dondii.
Bu siiregte Sualti Arkeoloji Enstitiisii’niin miitevelli
heyetindeki Malcolm Winner kendisine bir arastirma
denizaltisinin kullanilip kullanilamayacagini sordu.
Bu fikir George Bass’in sualti hayallerine geri
donmesini sagladi. Neden olmasin diye disiindii.
Daha once de Asherah isimli denizalti ile (General
Dynamics firmasi tarafindan 1964 yilinda {iretilmis)
1967 yilinda Yassiada’da bulunan bir Bizans batiginin
fotograflarin1 ¢ekmek iizere daliglar yapmusti.

O zamanki denizalt1 teknolojisi, sualtinda arastirma
yapmak i¢in sahip oldugu kiigliciik camlar sebebiyle
hi¢ de kolay olmuyordu. Sea Mobile firmasinin iirettigi
iki kigilik denizalt1 ise 60 metreye kadar dalip dort
saat suyun altinda kalabilme kabiliyetine sahipti. Bu
sire zarfinda herhangi bir dalis hastalifina maruz
kalinmiyordu. Kazi esnasinda suyun altina inip gidisatt
izleyebilmek, 6zellikle arastirmalarda 360 derece goriis
acisina sahip olmak, bulunmaz bir imkandi. Béylelikle
stingercilerden edindigimiz batik bilgilerini, daha
onceki yillarda bulamadigimiz batik koordinatlarini
Carolyn sayesinde arayip bulma sansini yakalamistik.

* Ahmet Feyyaz Subay, arkeolog / archaeologist
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Everyone, even the American students called George
Bass “George Bey”, although we never exactly knew
who said it first. He always was George Bey to Bodrum
and to the world of archaeology. Diving is an activity
that gets harder with aging. On the other hand, no one
wants to drift apart from the sea. This was the case
with George Bey. His health issues; the large period of
time that he spent daily for preparing his publications;
his administrative work at the Texas A&M University
(INA); and meetings for funding his projects consumed
the majority of his time. Although he had taken
multiple breaks from diving in the past, he always
returned to diving over and over again. During this
period, Malcolm Winner, from the Board of Trustees of
the Institute of Nautical Archaeology at the Texas A.M.
University once asked him if a submersible marine
vessel could also be used for exploration. This question
revived George Bass’ dreams about the underwater
world. He thought “why not?”. He had already driven
the submersible vessel named Asherah (produced by
General Dynamics firm in 1964) for taking pictures of a
Byzantine shipwreck at Yassiada in 1967.

The submersible vessel technology at the time, was
not easy at all, considering the tiny window glasses
it was equipped with, for underwater surveys. A
submarine for two persons, built by Sea Mobile was
capable of diving to 60 metres, and stay underwater
for around four hours. The crew wasn’t at risk of
caisson disease during this period of time. It was
an enormous chance to dive underwater during the
excavation to observe the activities, and especially
have a 360 degrees angle of visibility. Thus, thanks
to Carolyn, we had the opportunity to verify the
information on potential shipwrecks obtained from
sponge divers, by identifying their geographic
coordinates.
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George Bass ve Feyyaz Subay Carolyn denizaltisinin i¢inde. Fotograf: Donald A. Frey, © INA.
George Bass and Feyyaz Subay inside the Carolyn Submarine. Photo: Donald A. Frey, © INA.
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Carolyn’in Tiirkiye>ye gelisi bir ihtiyaca daha gerek
duyuldugunu ortaya ¢ikarttt. Bu ihtiyag Carolyn’i
tastyacak ayni zamanda da dalis platformu olarak
kullanilabilecek bir katamarandi. Carolyn’in dlgiilerine
gore salincakli, inip-kalkan bir platformu olan 13
metre boyunda, 12 kisi yolcu kapasiteli, Millawanda
isimli katamaranin ingas1 tamamlandi. Millawanda’nin
denizaltiy1sarj etmek igin jeneratdrleri, tiipleri doldurmak
icin kompresorleri ve biitlin seyir ekipmanlari mevcuttu.
Carolyn’in su istii hareketi ¢ok yavas oldugu i¢in uzun
mesafeleri Millawanda’nin iistiinde tamamlayip dalig
yerine daha hizli ulagiyordu. Dalis esnasinda da George
Beyin icad1 olan takip samandirasi sayesinde gittigi yon
Millawanda tarafindan takip ediliyordu.

Carolyn’in Bodrum’a gelmesi ile gerek yerel halk gerek
rakip denizalt1 iireticileri tarafindan sikayetler, olmadik
hikayeler agizdan agiza yayilmaya baslamisti. Bu
yanlig sdylemleri ortadan kaldirmak i¢in George Bey
Bodrum’da yasayan arkeolojiye ilgi duyan 30 kisiyi
denizaltiyla kisa birer tanitim dalig1 yapmak {izere davet
etti. Bunun sonucunda liizumsuz hikayeler bir nebzede
olsa ortadan kaldirilmis oldu. 2000 yilinda Cesme
yakinlarindaki Tektag Kazisi’'nda tanistigim ve her yaz
dalig yaptigim Carolyn, sonraki dokuz y1l siiresince en
fazla George Bey ile dalig yapma imkan1 buldugum ve
kullanmaktan biiyiik haz duydugum bir aragti. Sualti
arastirmalar1 hususunda bizlere katkisi ise essizdi. Her
sene yenilenen kullanim izinleri, asilsiz sikayetlerle
yaptigimiz arastirmalarin yarida kalmasi, sualti yiiksek
teknolojisinin zaman zaman bagimizi agritmasi,
gerektiginde Ankara’ya, Istanbul’a, izmir’e defalarca
kez gidip izinlerini, kullanim belgelerini yenilemekten
rahatsizlik duymus olmamiza ragmen sualti aragtirma
gorevini her zaman basariyla tamamlamastir.

George Bey ile yorucu bir giinliin ardindan aksam
yemegini beklerken zaman zaman da kaptanligii
yaptigim Virazon’un koprii tistiinde uzun sohbetlerimiz
olurdu. Bir seferinde Carolyn’in elektrik sistem arizasi,
yillik caligma izninin bir tiirlii yenilenememesi, George
bey’e niye bu aleti getirdik sorusunu yoneltmeme neden
oldu. Kendisi de sakin sakin suyun altinda arastirma
yapilirken birgok yardimer aletin - kullanmldiging;
sonarlar, rowlar, kameralar indirilerek de arastirma
yapilabilecegini ama hicbir seyin insan goziliniin
gordiigii gibi géremeyecegini detayl bir sekilde anlatti.
Onun anlattiklarim  diisliniince yiiksek teknolojiyle
iiretilmis aletlerin sualt1 aragtirmalarina faydasinin ¢ok
daha iyi anladim.
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Carolyn’s arrival in Turkey revealed the need for
another equipment, which was a catamaran to be used
to tend Carolyn, that could also be used as a diving
platform. The 13 m long Millawanda was built to the
dimensions of Carolyn, with a swing frame platform
that ascends and descends and had a crew capacity
of 12. Millawanda had generators for charging the
submersible, compressors to fill the air cylinders, and
all the instrumentation and equipment necessary for
navigation. Since Carolyn’s speed on water was too
low, traveling long distances on the Millawanda to
reach the diving spot was more favorable. Thanks to a
buoy system invented by George Bey, its route could
also be followed by Millawanda during the dive.
With Carolyn’s arrival in Bodrum, some complaints
and fabricated stories both by local people and
competitor submersible producers started to circulate
throughout the town. To eliminate these false
statements George Bey invited 30 people who were
interested in archaeology and lived in Bodrum to
make some short introductory dives with each one
of them. As a result, he managed to eliminate these
fabricated stories to some extent. Carolyn, which I
met during the Tektas excavations near Cesme in 2000
and dived with her every summer, was a vehicle [ had
the opportunity to dive the most with George Bey for
the next nine years and that I enjoyed a great deal
driving. Its contribution to us for underwater surveys
was unmatched. It always succeeded to complete
its underwater research mission, despite the need
to renew its usage permits every year; interruption
of our research with unfounded complaints; the
advanced underwater technology that gave us a
headache from time to time; and that we had enough
going to Ankara, Istanbul and izmir over and over
again when requested and renew its permits and
usage documents.

While waiting for dinner after a tiring day, we would
have long conversations with George Bey on the
wheelhouse of Virazon, that I captained from time to
time. Once Carolyn’s electrical system had failed and
her annual work permit could not be renewed, so I
asked George Bey, why we had to bring this vessel
in the first place. He explained calmly in detail that
while researching under water, many assistive devices
are used, and research can be done by lowering sonar,
rows, and cameras, but nothing can see as the human
eye sees. Considering what he told me, I understood
much better the benefits of high-tech instruments for
underwater research.



Carolyn, Pabug¢ Burnu Batig1 Kazisi. Fotograf: © INA.

Carolyn. Papug¢ Burnu Shipwreck Excavation. Photo: © INA.

Mutlu Giinay Pabu¢ Burnu Batig1’ndan kayit ve tarihleme
amacityla bir amforayi ¢ikarirken © INA.

Mutlu Gunay removes an amphora from the site at Pabu¢ Burnu
for recording and dating purposes. © INA.

[zmir Sigacik yakinlarinda Kizilburun kazi yerimize
yakin Kokar Limani giriginde birkag siingercinin tarif
ettigi ama tiiplii dalislarla defalarca dalinmasina ragmen
bulunamayan bir Bizans Batig1 ihbarin1 degerlendirmek
icin o bolgede arastirma yapmaya basladik. 2006 yil
aragtirmast ¢ok verimli ge¢misti. Arastirma sezonu
da her zamankinden daha uzundu. Yapilan dalista
George Bey ile Kokar Limani’nin her tarafini ince
ince aradik. Siingercilerin sdyledigi amphoralar
bulamadik. Neredeyse dort saatlik dalig tamamlanmak
lizereydi. George bey 0glen yemek saatinin geldigini
yiizeye ¢ikmak istedigini belirtti. Oniimiizde 30-40
metre ileride kumlarin ortasinda bir yiikselti oldugunu
gordiim ve izin verirseniz su yiikseltiye bir bakalim
akabinde su yiizeyine ¢ikalim dedim. Onay verdi ve
o bolgeye yoneldik. Batigin istiinii kumlar kaplamis
vaziyetteydi. Fakat Bizans Donemi’nde gemilerin
giivertesinde birden fazla demir ¢apa ve iizerine konulan
yuvarlak degirmen taglart oldugunu daha dnceki tarih
yazarlarindan biliyorduk. Sonunda dikkatimi ¢eken
o yikseltinin yanina vardigimizda insitu bir Bizans
batiginin iizerindeydik.

In order to evaluate the report for a Byzantine
shipwreck, which could not be found despite
repeated scuba diving, but was described by a few
sponge divers at the entrance to the Kokar Harbor
near our Kizilburun excavation site in Sigacik, izmir,
we started to survey that area. The 2006 campaign
was very productive. The duration was longer than
usual. During the dive, we searched every part of the
Kokar Harbor with George Bey. We couldn’t find the
amphorae the sponge divers reported. Nearly four
hours of diving was almost complete. George Bey
wanted to surface because it was lunch time. I saw
an elevation in the middle of the sea floor, 30 to 40
meters ahead of us, and said, “Let’s take a look at
this elevation first, then get to the water surface”. He
approved, and we were headed there. That was the top
of the wreckage covered with sand. We were aware
of the fact that the ships during the Byzantine Period
had more than one iron anchor and round millstones
on them in the decks based on the information from
various historians. When we finally reached the side
of that hill that caught my attention, we were on a
Byzantine wreck in situ.
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Carolyn’in Millawanda ile telsiz baglantis1 vardi.
George Bey once telsizle iki dalgicin hazirlanip
dalmasimi, bizim bati§in yaninda bekledigimizi
mesajla  Millawanda’ya haber verdi. Dalgiclar
hazirlanirken biz klasik ¢evre arastirmasi igin
etrafta birka¢ tur doniip diger buluntulara baktik.
Durup bekleyelim dedi ve doniip bana hatirlarsan
iic sene Once Virazon’da seninle bu konuyu
konugmustuk. Simdi bizim yerimizde bir kamera
olsaydi o yiiksekligi algilayamayacakti. Biz de batig1
bulamayacaktik. “Simdi niye Carolyn ile daliyoruz?”
anladin m1 diye sordu. Ben de ¢ok iyi anladigimi ve
bir daha bu konuyu asla unutmayacagimi kendisine
ilettim. Dalgi¢lar batiga vardiklarinda Mutlu Giinay
bir tane amphoray1 kaldirip cam kiirenin yakinina
getirdi ve George Bey denizaltinin icinden fotografini
cekti. Gorev tamamlanmisti. Giiverteye ¢iktik. Her
yeni batig1 buldugumuzda Millawanda giivertesine
ciktigimiz anda Carolyn’in akrilik kiiresinin ig¢inde
basimizdaki sapkalar1 kutlama yapmak icin havaya
atardik. Bu gelenegi bozmadik. Bu batiktan sonra
da ayni kutlamay1 yaptik ve o giinkii ¢aligmay1 da
basaril1 bir sekilde birlikte tamamladik.

George Bey her zaman bir 6gretmen, bir agabey, bir
onder, bir egitici ve iyi bir dost olarak anilarimda yerini
aldi. Onu kaybetmekten biiylik tiziintii duymaktayim.
Emekli olduktan sonra kendisine sualt1 arkeolojisinin
biiylikbabasi dememizi isterdi. Biiyiikbaba ruhun sad
olsun, derin maviliklerde uyu.

Carolyn had a radio link with Millawanda. George
Bey contacted Millawanda by radio to inform that
we were waiting near the shipwreck and asked two
divers to get ready and dive. While the divers were
getting ready, we made a few turn-arounds for a
conventional site survey and looked for other finds.
“Let’s stop and wait,” he said, then turned to me “If
you remember, you and I talked about this in Virazon
three years ago. Now, if there was a camera in our
place, it wouldn’t be able to detect that sand dune.
We wouldn’t be able to find the wreck either. Do you
understand why we’re diving with Carolyn now?”
he asked. I said I understood it very well and that I
would never forget this experience. When the divers
arrived on the wreckage site, Mutlu Giinay lifted
one amphora and brought it close to the glass globe,
and George Bey took a photograph from inside
the submarine. The mission was accomplished.
We ascended on deck. Every time we found a new
shipwreck, we would throw our hats in the air to
celebrate inside Carolyn’s acrylic sphere as soon as
we stepped onto the Millawanda deck. We did not
break this tradition. We had the same celebration
after this shipwreck, and we successfully completed
the work that day together.

George Bey always takes his place in my memories
as my tutor, my elder brother, a leader, an educator
and a good friend. I am very sad to have lost him.
He would like us to call him the grandfather of
underwater archaeology after he retired. Grandpa,
rest in peace, sleep in the deep blue.

9
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BODRUM DENIZ MUZESI
BODRUM MARITIME MUSEUM

* Selen Cambazoglu

Tiirkiye’nin ilk ve tek 6zel denizcilik miizesi olan
Bodrum Deniz Miizesi, kurulus amaci itibariyle,
koleksiyonlart ~ ve  miizecilik  faaliyetleriyle,
Bodrum’un yerel denizcilik kiiltiiriinii ve tarihini
yasatmakta ve aktarmaktir. Kiiltiir ve
Turizm Bakanligma bagl Ozel Miize
statlisiinde bulunan Bodrum Deniz

Miizesi, Bodrum Belediyesi'ne
baghdir.

Bodrum Ticaret Odas1’nin
proje liderliginde ve Bodrum
Belediyesi’nin destekleriyle
2010 senesinde “Miize Projesi

Tanitim Sergileri” olarak farkh
illerde ve platformlarda baglayan
miize seriiveni, Bodrum Ticaret
Odas’nin bu sergilerde sergilenen

model tekneleri satin almasiyla

ve simdi miizenin bulundugu MUSEUM
yapt olan eski bedesten yapisinin  Fig. 1: Bodrum Deniz
miizeye  tahsisiyle  baglamistir.  Miizesi logosu.

Is adami ve koleksiyoner Hasan
Giilesci’nin  6000’e yakin deniz
kabugunu Bodrum Deniz Miizesi’ne
bagislamasi ve Cevat Sakir Kabaagacli’nin kiz1 Ismet
Kabaagacli Noonan’m “Halikarnas Balik¢is1 Ozel
Koleksiyonu”’nu miizeye kazandirilmasiyla miize
ana koleksiyonlar1 olugmustur. Miize proje ortagi olan
IMEAK Deniz Ticaret Odas1 Bodrum, Oasis Kiiltiir
ve Aligveris Merkezi, Mugla Valiligi i1 Ozel Idaresi,
Denizciler Dernegi ve Bodrumlulardan olusan
bagiscilarin katkilariyla da koleksiyon genisletilmis
ve miize 2011 senesinde ziyarete agilmistir.

* Selen Cambazoglu, Bodrum Deniz Miizesi Miidiirii
* Selen Cambazoglu, Museum Director, Bodrum Maritime Museum
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BODRUM
DENIZ |
MUZESI

BODRUM
MARITIME

Fig.1: Logo of Bodrum
Maritime Museum.

Bodrum Maritime Museum is the first and only
specialized maritime museum of Turkey, and based
on its foundation principle, it aims to preserve and
transfer the local maritime culture and history in
Bodrum through its collections and museology
activities. Bodrum Maritime Museum has the
status of a specialized museum subordinated
to the Ministry of Culture and Tourism, and it
is owned by the Bodrum Municipality.

The adventure of the museum that was
initiated in different cities and platforms as the
“Museum Project Promotional Exhibitions”
in 2010 under the leadership of the Bodrum
Chamber of Commerce and support of the
Bodrum Municipality was settled with the
purchase of the model boats exhibited in
these exhibitions by the Bodrum Chamber
of Commerce and the allocation of the old,
covered bazaar building to the museum.
The main collections of the museum were
composed after businessman and collector
Hasan Giiles¢i donated nearly 6,000
seashells to the Bodrum Maritime Museum
and the daughter of Cevat Sakir Kabaagagl
Ismet Kabaagacli Noonan>s «The Fisherman of
Halicarnassus’ Special Collection” was brought to the
museum. The collection has been enriched with the
contributions of the museum project partner, IMEAK
Chamber of Shipping Bodrum, Oasis Culture and
Shopping Center, Special Provincial Administration
of Mugla Governorship, Seafarers’ Association and
donors from Bodrum, the collection, and the museum
was opened to visitors in 2011.



Bodrum Deniz Miizesi, Bodrum’da yasanmig
denizcilik tarihine ait arsivi olusturmak ve
bagvurulacak zengin bir kaynak haline getirme
vizyonunundan hareketle, Bodrum denizcilik kiiltiirii
ve tarihi agisindan 6nemli yeri olan siingercilik, tekne
yapimi, balik¢ilik, deniz tasimaciligi, Halikarnas
Balik¢isi, Mavi Yolculuk, deniz adamlarina ait
eser/objeler, belgeler ve degerler iizerine bilimsel
aragtirmalar1 yapmak; tasnifleri ile sergilenmeleri,
restorasyon, konservasyon ¢aligsmalari, depolanmalari
ve emniyetle saklanmalar1 faaliyetlerini ytiriitmektir.

MUZE KOLEKSIYONLARI

Bodrum Deniz Miizesi’nde bulunan koleksiyonlar,
Geleneksel  Tekne  Modelleri  Koleksiyonu,
Hasan Giiles¢ci Deniz Kabuklar1 Koleksiyonu,
Cevat Sakir Kabaagaghh (Halikarnas Balikgisi)
Ozel Koleksiyonu, Jeff Hakko Tarihi Dalgig
Malzemeleri Koleksiyonu’dur. Yami sira, Deniz
Kuvvetleri Komutanligi hibe eserleri, yorenin
denizcilik  kiiltlirtinii  aktaran fotograf arsivi,
belgeler, denizcilikle ilgili eser/objeler ve siingerler
sergilenenler arasindadir. Gegtigimiz senelerde
alman yeni eser bagislariyla miize koleksiyonu ve
arsivi genislemekte olup, 2020 senesinde Bodrum
Belediyesi tarafindan biinyesinde bulunan/bulunacak
miizeler i¢in satin alinan dijital arsiv yazilimiyla da
“dijitallesme” ¢alismalaria baglamistir.

HASAN GULESCI DENIZ KABUKLARI KOLEKSIYONU

2011 senesinde, miize kurucuortaklarindan olan Hasan
Giilesci tarafindan miizeye bagislanan koleksiyon,
diinyanin farkli yerlerinden toplanmis 6000’e yakin
deniz kabugundan olusmaktadir. Diinyanin farkli
denizlerinden (Bodrum da dahil) gelen, 168 aileye ait
deniz kabugundan olusan koleksiyon bilimsel olarak
siniflandirilmig (taksonomisi yapilmis) iilkemizin
en biiyliik deniz kabugu koleksiyonlarindan biridir.
Koleksiyonda  bulunan  fosillerle  yaptigimiz
tarihlendirme calismalar1 sonucunda ise, fosillerin 1
milyon yil ila 460 milyon y1l dncesine ait olduklar1
ortaya c¢ikmigtir.  Ayrica Hasan Giiles¢i Deniz
Kabuklar1 Koleksiyonu béliimiinde, arastirmacilara
ve tiim ilgilenenlere acik kiiciik bir kiitiiphane yer
almaktadir.
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The Bodrum Maritime Museum has set out with a
vision of creating an archive of the maritime history
experienced in Bodrum and offering a rich source
of reference material. For that purpose, we conduct
scientific research on sponge diving, boat building,
fishing, sea transportation, Halikarnas Balik¢ist
(The Fisherman of Halicarnassus), Mavi Yolculuk
(Blue Voyage), artifacts/objects, documents, and
values that are associated with seafarers, which all
have an important role in Bodrum’s maritime culture
and history as well as classification, exhibition,
restoration, and conservation works, storage and
safekeeping activities.

PRESENT COLLECTIONS AT THE MUSEUM

The present collections displayed at the Bodrum
Maritime Museum include the Traditional Boat
Models Collection, Hasan Giiles¢ci Seashells
Collection, Cevat Sakir Kabaagacli (The Fisherman
of Halicarnassus) Private Collection, Historical
Diving Equipment - Jeff Hakko Collection. Among
other items displayed are artifacts donated by the
Maritime Forces Command, a photo archive reflecting
local seafaring culture, documents, artifacts/objects
related with seafaring, and sponges. The museum
collections and archive have been enriched with
donations of new artifacts in the past years, and in
2020, “digitalization” activities have begun with a
digital archive software purchased by the Bodrum
Municipality for the affiliated museums.

HASAN GULESCI SEASHELLS COLLECTION

The collection, which was donated to the museum in
2011 by Hasan Gilesci, one of the founding partners
of the museum, consists of nearly 6000 seashells
collected from different parts of the world. The
collection consisting of 168 seashell families from
different seas of the world (including Bodrum) is one
of the largest scientifically classified (taxonomized)
seashell collections in Turkey. The studies we
conducted with the fossils in the collection revealed
that they are dated back to between 1 million and 460
million years ago. There is also a small library open
to researchers and all interested parties in the Hasan
Gilesci Seashell Collection section.
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Fig. 2a: Hasan Giiles¢i Deniz
Kabuklar1 Koleksiyonu.

Fig. 2a: Hasan Giilesci
Seashells Collection.

Fig. 2b: Hasan Giiles¢i Deniz
Kabuklar1 Koleksiyonu.

Fig. 2b: Hasan Giilesci
Seashells Collection.

Fig. 2¢: Hasan Giilesci Deniz
Kabuklar1 Koleksiyonu.

Fig. 2¢: Hasan Giilesci
Seashells Collection.
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GELENEKSEL TEKNE MODELLERI

Bodrum’undenizcilik kiiltiiriinii en iyi sekilde aktaran,
orijinallerinin belirli dl¢eklerde kiiciiltiilmesiyle ve
gercek tekne yapim teknikleriyle yapilmis olan tekne
modelleridir. Bodrum’da bir zamanlar ge¢im kaynag1
olan siingercilik, balik¢ilik, tagimacilik ve turizmde
kullanilmig olan teknelerin bire bir kopyalari olan
48 model teknenin 47°si Bodrumlu tekne ustas1 Ali
Kemal Denizaslani’nin elinden muhtesem ayrintilarla
ve iscilikle ¢ikmistir. 2019 yilinda Bodrumlu bir ig
adami tarafindan bagiglanan “Aganta” tirhandili ise
bu gelenegi siirdiiren geng tekne ustas1 Hac1 (Mustafa
Ozkeskin) tarafindan yapilmustir.

Farkli tip ve yelken armalarina sahip, Bodrum’da,
siingercilikte, balikgilikta, tasimacilikta ve turizmde
kullanilmis  teknelerin  modelleri, Cumbhuriyet
sonrasindan giinlimiize kadar olan donemi kapsar.
Koleksiyonda, Bodrum guletini, tirhandil, perema,
cirnik, piyade tekne tiplerini gorebilirsiniz.
Koleksiyon, Bodrum’da 20. Yiizyilin baslarindan
itibaren kullanilmis is tekneleri, teknelerin 6zellikleri,
tekne yapimciligi ve tekne yapim ustalariyla ilgili
bilgiyi, modeller ve zengin fotograf arsiviyle
ziyaretciye anlatmaktadir.

Fig. 3a: Gelencksel Tekne Modelleri Koleksiyonu.
Fig. 3a: Conventional Boat Models Collection.

Maritime Archaeology Periodical

TRADITIONAL BOAT MODELS

The best feature that reflects the maritime culture
of Bodrum, is the boat models built using actual
shipbuilding techniques to reduced scales. Of these
models, 47 out of 48 which are the exact replicas of the
boats that were used in sponge fishing -once a source
of livelihood in Bodrum- fishing, transportation, and
tourism were created with magnificent details and
craftsmanship by the boat master of Bodrum, Ali
Kemal Denizaslani. The “Aganta” tirhandil, which
was donated by a businessman from Bodrum in 2019,
was made by the young boat master Hac1 (Mustafa
Ozkeskin) who pursues this tradition.

The boat models of different types and sailing
riggings used in Bodrum for sponge diving, fishing,
transportation and tourism cover the period from the
post-Republican era to the present. In the collection,
you can see Bodrum gulet, tirhandil, perema, ¢irnik,
infantry boat types.

The collection presents information about the
commercial boats used in Bodrum since the beginning
of the 20th century, the characteristics of the boats,
boat building and boat builders, with models and a
rich photographic archive.

SR
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Fig. 3b: Siingercilik Bolimii.
Stingercilikte kullanilmis
teknelerin modelleri.

Fig. 3b: Sponge Diving Section.
Boat models used for sponge
diving.

Fig. 3c: Siingercilik Bolimii.
Stingercilikte kullanilmig
teknelerin modelleri.

Fig. 3¢: Sponge Diving Section.
Boat models used for sponge
diving.

Fig. 3d: Deniz Kurdu tekne
modeli. Piyade, sakoleva yelken.
Fig. 3d: Deniz Kurdu, boat
model. Marine division,
sakoleva sail.



CEVAT SAKIR KABAAGACLI (HALIKARNAS BALIKCISI) GZEL
KOLEKSIYONU

Miize ana koleksiyonlarindan biri olan, Halikarnas
Balikgisi’nin - kizi  Ismet Kabaagagli Noonan’in
izniyle miizede sergilenen, Balik¢i’ya ait kisisel
esyalarin, fotograflar, belgeler, cizimlerin oldugu
koleksiyondur. Ismet Hamim’m vefatindan sonra
ailesi, Balik¢i’ya ait bagka belge, fotograf ve
efemerayr Bodrum Deniz Miizesi’ne hibe etmistir.
Halikarnas Balik¢isi’nin teknesi “Yatagan”in ve
cenazesinin tagindig1 “Halikarnaslim” teknelerinin
modelleri de bu boliimde sergilenmektedir.

Miize arsivimize 2020 senesinde eklenen Halikarnas
Balikgisi’na ait orijinal el yazmalari, belgeler ve imzali
kitaplar, Halikarnas Balik¢isi’nin manevi oglu Prof.
Dr. Sadan Gokovali tarafindan hibe edilmistir; Cevat
Sakir Kabaagacl Ozel Koleksiyonu alaninda bir kismi
sergilenmektedir. Cevrimigi erisime agilacak belgelerin
dijitallestirme ¢aligmalar1 devam etmektedir.

Fig. 4a: Cevat Sakir Kabaagacli, Halikarnas
Balik¢is1. Bodrum Deniz Miizesi arsivi.

Fig. 4a: Cevat Sakir Kabaagacli, Fisherman
of Halicarnassus. Bodrum Maritime Museum
Archive.

Fig. 4c: Prof. Dr. Sadan Gokovali tarafindan Bodrum Deniz
Miizesi’ne hibe edilen Halikarnas Balik¢isi’na ait orijinal el
yazmalart.

Fig. 4c: Manuscripts that belonged to the Fisherman of
Halicarnassus donated by Prof.Dr. Sadan Gdkovali to the
Bodrum Maritime Museum.
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CEVAT SAKIR KABAAGAgLI (THE FISHERMAN OF
HALICARNASSUS) SPECIAL COLLECTION

One of the main collections of the museum is the collection
of personal belongings, photographs, documents, and
drawings of the Fisherman of Halicarnassus, exhibited
in the museum with the permission of ismet Kabaagagl
Noonan, the daughter of the Fisherman of Halicarnassus.
After her death, her family donated other documents,
photographs and ephemera belonging to the Fisherman
to the Bodrum Maritime Museum. Models of “Yatagan”,
the boat of the Fisherman of Halicarnassus, and the
models of the “Halikarnaslim” boats, where his body was
transported, are also exhibited in this section.

The original manuscripts, documents and signed books
belonging to the Fisherman of Halicarnassus, which were
added to our museum archive in 2020, were donated by
Prof. Sadan Gokovali, the adopted son of the Fisherman
of Halicarnassus; some of them are exhibited in the Cevat
Sakir Kabaagagcli Private Collection section. Digitization
of documents to be made available online is still ongoing.

Fig. 4b: Bodrum Belediye Bagkan1 Ahmet Aras ve BDM Miidiirii Selen Cambazoglu
Balik¢1 mantiskrilerini Prof. Dr. Sadan Gokovali’dan teslim alirken.

Fig. 4b: Ahmet Aras, Mayor of Bodrum and Selen Cambazoglu, BDM Director.
During the delivery of Fisherman manuscripts by Prof. Dr. Sadan Gokovali.

Fig. 4d: Halikarnas Balik¢is1’nin teknesinin modeli
‘Yatagan’. Tirhandil, sakoleva yelken.

Fig. 4d: Model of “Yatagan’ Tirhandil, with sakoleva sail
of the Fisherman of Halicarnassus.
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JEFF HAKKO KOLEKSIYONU JEFF HAKKO COLLECTION

Koleksiyoner, is adami ve Tiirkiye Sualt1 Arkeolojisi It consists of historical diving equipment donated to our
Vakfi Yonetim Kurulu Uyesi Jeff Hakko tarafindan  museum by Mr. Jeff Hakko, a collector, businessman
miizemize bagislanan tarihi dalgic malzemelerinden  and Member of the Board of the Turkish Underwater
olusmaktadir. Dalgi¢ basligi, slingerci aposlari, fener,  Archeology Foundation. The artifacts consisting of
bicak ve agirliktan olugan eserler 2019 senesinde  diver’s helmets, sponge diver’s aprons, lanterns, knives,
miizemize hibe edilmistir. and weights were donated to our museum in 2019.

Fig. 5a: Jeff Hakko koleksiyon
aciligi. Soldan saga, BDM
Miidiirii Selen Cambazoglu,
Bodrum Belediye Bagkani
Ahmet Aras, Jeff Hakko, Baskan
Yardimcisi Emel Cakaloglu.
Fig. 5a: Art gallery opening for
Jeff Hakko Collection. From
left to right, Selen Cambazoglu,
BDM Director; Ahmet Aras,
Mayor of Bodrum; Jeff Hakko;
Emel Cakaloglu, Deputy Mayor.

Fig. 5b: Jeff Hakko Koleksiyonu.
Siingercilik boliimii.

Fig. 5b: Jeff Hakko Collection.
Sponge diving section.

Fig. 5¢: Jeff Hakko Koleksiyonu.
Fig. 5c: Jeff Hakko Collection.
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T.C. DENiZ KUVVETLER KOMUTANLIGI HIBELERi

Mavi Vatani sevdirme misyonuyla miizemize hibe
edilen ve komutanlik modelcileri tarafindan miizemize
ozel yapilan TCG Bodrum, Turgutreis Zirhlist ve
Ada Smifi Korvet model gemileriyle, Turgut Reis ve
Barbaros Hayrettin Pasa tablo roprodiiksiyonlar1 2020
senesinde miizemize hibe edilmistir.

BAGISLARLA GENISLEYEN KOLEKSTYON, EK ALANLARA iHTIAC

Bodrumlularin, Deniz Kuvvetleri Komutanligi’nin,
Jeff Hakko’nun ve baska degerli koleksiyonerlerin
degerli katkilariyla koleksiyonumuz her gegen giin
geniglemeye devam ediyor.

En giincelden gegmise dogru bir siralamayla gidersek,
2020 tarihinde Bodrum Belediye Bagkani Sayin
Ahmet Aras’la, Halikarnas Balik¢isi’nin manevi
oglu Prof. Dr. Sadan Gokovali’dan teslim alinan
Halikarnas Balik¢isi’na ait orijinal maniiskriler (el
yazmalar1) miizede yerini aldi. Aynm1 sene sonunda
belgelerin devami geldi ve BDM arsivinde Balik¢i’ya
ait orijinal el yazmalar1 ve efemerayr arsivimize
aldik ve dijitallestirme calismalarina bagladik. EIl
yazmalarinin bir kismi Halikarnas Balikgis1 Ozel
Koleksiyonu Boliimii’nde sergilenmektedir.
Halikarnas Balik¢isi'nin  kizi Ismet Kabaagach
Noonan’in vefatindan sonra ailesi tarafindan miizeye
Balik¢i’ya ve Ismet Hanim’a ait gesitli belgeler,
fotograflar ve efemara hibe edildi. Bu hibelerle ilgili
caligmalar da arsiv boliimiimiizde devam ediyor.
T.C. Deniz Kuvvetleri Komutanligit modelcileri
tarafindan miizemize 6zel yapilan TCG Bodrum,
Turgut Reis Zirhlisi ve Ada Simifi Korvet gemi
modelleri; Turgut Reis ve Barbaros Hayrettin Pasa
tablo roprodiiksiyonlar1 miizede yerini ald1.

Fig. 6a: Turgut Reis tablo
roprodiiksiyonu, TC Deniz Kuvvetleri
Komutanlig1 hibeleri.

Fig. 6a: Reproduction of the Turgut
Reis Painting, Donations of Naval
Forces Command, Republic of Turkey.

Maritime Archaeology Periodical

DONATIONS BY THE TURKISH NAVAL FORCES

The model ships of TCG Bodrum, Turgutreis
Battleship and Ada class corvette, which were built
specially for our museum by modelers of the Naval
Forces, and the reproductions of Turgut Reis and
Barbaros Hayrettin Pasa paintings were donated to
our museum in 2020 with a mission of popularizing
the Blue Homeland.

EXPANSION OF MUSEUM COLLECTION BY DONATIONS,
AND NEED FOR ADDITIONAL SPACE

Our collection continues to expand day by day with
the valuable contributions of Bodrum residents, the
Turkish Naval Forces Command, Jeff Hakko and
other valuable collectors.

If we list chronologically from the most recent to the
past, the original manuscripts of the Fisherman of
Halicarnassus, which were received in 2020 from the
Mayor of Bodrum, Mr. Ahmet Aras, and the adopted
son of the Fisherman of Halicarnassus, Prof.Sadan
Gokovali, took their place in the museum. At the end
of the same year, the rest of the documents arrived,
and we took the original manuscripts and ephemera
of the Fisherman in the BDM archive and started
digitizing them. Some of the manuscripts are already
exhibited in the Fisherman of Halicarnassus Special
Collection section.

After the death of Ismet Kabaagaghi Noonan, the
daughter of the Fisherman of Halicarnassus, various
documents, photographs and ephemera belonging
to the Fisherman and Ms. Kabaagagli Noonan were
donated to the museum by her family. Studies on
these donations continue in our archive section.

Fig. 6b: ‘TCG Bodrum’ gemi maketi. TC Deniz Kuvvetleri Komutanlig1
hibeleri.
Fig. 6b: Model of ‘TCG Bodrum’. Donations of Naval Forces Command,
Republic of Turkey.
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Vakko Holding Y 6netim Kurulu Bagkan Yardimcisi ve
Koleksiyoner Jeff Hakko’nun miizemize bagisladigi
10 parcadan olusan tarihi dalgic malzemeleri
koleksiyonu ise miize “Siingercilik” bdliimiinde yer
aliyor. Jeff Hakko’nun diinyanin en biiyiik tarihi
dalgic malzemeleri koleksiyonlarindan biri sayilan
ozel koleksiyonunu ise Istanbul Deniz Miizesi’nde
sergileniyor.

Bodrumlu ig adami Yiicel Ziylan Aganta tirhandilinin
3 metre boyunda modelini yaptirip miizemize
bagislamisti. Yiicel Bey miizemize denizcilikle ilgili
objeler ve belgeler kazandirmaya devam ediyor.
Koleksiyoner Mustafa Aydemir tarafindan bagislanan
Deniz Savagi temali tablo ise bir diger bagis.
Sakladig1 belgelerle, arsivinde bulunan fotograflarla
ve bagislamak istedikleri denizcilikle ilgili eser/
objeler ya da deniz kabuklaryla/fosillerle ilgili
goriigmek isteyen, telefonla ya da eposta yoluyla
ulasan kisilerin say1s1 giinden giine artiyor.

Bu gelismeler seyrinde, ¢agdas miizecilik
kriterlerinde ve giincel teknolojiye entegre edilmis
bir sergi, ve daha uygun depo ve arsiv alanlarina
kavugsmamiz igin bir farkli asamalarla yiiriiyecek
renovasyon projesini olusturma agamasindayiz.
Bodrum Belediye Baskan1 Saym Ahmet Aras,
belediyenin miizecilik alaninda yiiriittigii faaliyet ve
projelere tam destek vermektedir. Bu destegin yan
sira, bu projede miizemize destek ve sponsor olacak
kisi, kurum ve kuruluslari her zaman yanimizda
gormek isteriz.

MUZE PROGRAMLARI VE PANDEMI

Pandemi, tim diinyada miizecilik faaliyetlerini
olumsuz etkiledi, birgok miize gegici ya da kalic1 olarak
kapandi. Biz sansli dilimdeydik, pandemi normallesme
eylem planimiz kapsaminda faaliyetlerimize devam
etmeye calistik. Birgok etkinligimiz, sempozyum ve
projelerde iptaller ve otelemeler olduysa da, canli
yayinlar ve yayincilik faaliyetimizle c¢alismalarimiz
devam etti ve ediyor. Miize etkinlikleri ve
duyurular1 Bodrum Deniz Miizesi sosyal medya
hesaplarindan, bodrumdenizmuzesi.org adresinden
ve canli yaymlarimizin kayitlarii da miize YouTube
hesabimizdan tiim merak edenler takip edebilir.
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The ship models of TCG Bodrum, Turgut Reis
Battleship and Ada class corvette specially made for
our museum by the modelers of the Turkish Naval
Forces Command and reproductions of the Turgut
Reis and Barbaros Hayrettin Pasa paintings took their
place in the museum.

The historical diving equipment collection consisting
of 10 pieces donated to our museum by Jeft Hakko,
a collector and Vice Chairman of Vakko Holding
is located in the “Sponge Diving” section of the
museum. Jeff Hakko’s private collection, considered
one of the world’s largest collections of historical
diving equipment, is on display at the Istanbul Naval
Museum.

Yiicel Ziylan, a local businessman built a 3-meter-
long model of his tirhandil “Aganta” and donated it to
our museum. Mr. Ziylan continues to bring maritime
objects and documents to our museum.

Another item is a painting with a naval war theme
donated by the collector Mustafa Aydemir.

The number of people who want to contact us by
phone or e-mail about the documents they keep, the
photographs in their archive, the maritime artifacts/
objects or seashells/fossils they want to donate is
increasing day by day.

Thus, we are in the process of creating a renovation
project that will proceed in different stages to have
an exhibition based on contemporary museology
criteria and up-to-date technology, and more
suitable warehouse and archive areas. The Mayor of
Bodrum, Mr. Ahmet Aras, provides full support to
the activities and projects of the municipality in the
field of museology. In addition to this support, we
welcome people, institutions and organizations that
will support and sponsor our museum in this project.

PROGRAMS AT MUSEUM AND PANDEMIC

Pandemic has disrupted museology studies across
the world, with many museums shutting down
temporarily or permanently. We were lucky, and
we tried to continue our activities as part of our
action plan for normalization during the pandemic.
Even though we have cancelled or postponed many
events, symposia, and projects, we’ve maintained,
and still maintain, our activities with live broadcasts
and publishing agenda. The museum events and
announcements can be found on the social media
accounts of the Bodrum Maritime Museum, and
our website at bodrumdenizmuzesi.org while live
broadcasts and their recordings are accessible from
our YouTube account.




BODRUM DENIZ MUZESI YAYINLARI

Miizecilik faaliyetlerimiz agisindan, 2020 senesinin
en giizel gelismesi, Bodrum’a “denizcilik kiiltiirii
yayinlar1” kazandirmak oldu. Bodrum’un denizcilik
tarihi ve kiltlirlinli en etrafli sekilde aktarma
misyonumuz dogrultusunda, iletisim ve egitim
faaliyetlerimiz kapsaminda, yerel deniz kiiltiiri
odakli yaym eksikligini gidermek amaciyla yeni
bir adim atarak kurumsal yapimiz icinde bir
yayimevi kurduk. Yayin diinyasina denizcilikle ilgili
otobiyografik eserler; Osmanli denizciligi, tekne
yapimi, Ege yelken armalar1 ve gelisimi, Mavi
Yolculuk, geleneksel denizcilik uygulamalar1 gibi
farkli konu ve tiirlerde eserler; arastirmalar ve ¢ocuk
kitaplar1 kazandirmak {izere ¢aligmalara bagladik ve
tiim hizla bu ¢alismalari siirdiiriiyoruz.

Yayinevinin kurulus siireci ve ozellikle ilk kitabi
baskiya hazirlarken yasadigimiz siireg, bir ilki
gerceklestirdigimizin  bilincinde ve dolayisiyla
heyecan verici gecti. Saner Giilsoken imzali
“Bodrum’un Gayiklar” kitabt 2020 yili Eyliil
aymnda okuyucuyla bulustu. Yaymevinin tasarim
danmismanhigint  Tiirkiye’nin  6nde gelen grafik
tasarimcilarindan Serdar Benli goniillii olarak
iistlendi. Ilk kitabimzin editdrii, bircok yaym
organinda yazarlik ve editorlik yapan, farkli
alanlarda altmisin {izerinde kitab1 olan ve Kadir Has
Universitesi'nde yazarlik dersleri veren Izzeddin
Calislar oldu. Kitap ve kapak tasarimini 6nde
gelen bazi yaymevi ve kurumlarin diizenli olarak
yayimn tasarimini yapmis ve yapmaya devam eden
Gokgen Ergiiven yapti. Ingilizce ceviriler Giiher
Giirmen, Ingilizce redaksiyon Timugin Binder
tarafindan yapildi. BDM Yayinlari’nin Genel Yayin
Yonetmenligi BDM Miidiirii Selen Cambazoglu
tarafindan yapilmaktadir.

Diger yaymlar {izerine c¢alismaya devam
ediyoruz. Halikarnas Balik¢isi’ni diinyaya tanitma
diisiincesiyle Bodrum Belediyesi olarak Balik¢i’nin
ellinci o6lim yildoniimiinin  UNESCO anma
programina alinmastyla ilgili bir bagvuru yaptik.
Basvuru siirecinin ve dosya igerigininin, miize
koleksiyonundan pargalarla ve Balik¢i’ya ait bazi
eserlerin ilk defa yaymlanmasiyla kitaplastirildi ve
Haziran ayinda “Akdeniz’in Ebedi Genci, Halikarnas
Balik¢is1” kitabimiz yayimlandi. Emekli atese ve
Yiirtiyen Kosk Dernegi Baskani, ¢cevreci yazar Metin
Erdogan ve Selen Cambazoglu yazdi, Izzeddin
Caliglar yayina hazirladi.

TINA

PUBLICATIONS OF BODRUM MARITIME MUSEUM

In terms of our museum activities, the best
development in 2020 was to bring “maritime culture
publications” to Bodrum. In line with our mission to
convey the maritime history and culture of Bodrum
in the most comprehensive way, we have taken a
new step and established a publishing house within
our corporate structure to compensate for lack of
publications on local maritime culture within the
scope of our communication and training activities.
The books we are preparing to publish include
autobiographical books on maritime, different
subjects and genres such as Ottoman maritime, boat
building, Aegean sailing rigging and development,
Blue Voyage, traditional maritime practices as well
as research and children’s books.

The establishment process of the publishing house,
and especially the process we went through while
preparing the first book for printing, was exciting
and we were aware of the fact that we were breaking
new ground. The book “Bodrum’un Kayiklar1”
(Boats of Bodrum) by Saner Giilsdken was published
in September 2020. Serdar Benli, one of Turkey’s
leading graphic designers, volunteered as the design
consultant of the publishing house. The editor of
our first book was Izzeddin Calislar, who wrote and
edited many publications, has more than sixty books
in different fields, and lectures on writing at the Kadir
Has University. Gokg¢en Ergiliven, who has regularly
designed and continues to do publications for some
leading publishing houses and institutions, designed
the book and the cover. Translation into English was
done by Giiher Giirmen while editing was carried
out by Timugin Binder. The Editor-in-Chief of BDM
Publishing is Selen Cambazoglu, the BDM Manager.
Our studies for future publications are ongoing.
We, as Bodrum Municipality, submitted a proposal
for inclusion of the 50th anniversary of the death
of the Fisherman of Halicarnassus to the UNESCO
commemoration program to introduce him to the
world. The contents of our proposal have been
published in June in a book “Akdeniz’in Ebedi
Genci, Halikarnas Balik¢is1” (The Eternal Youth of
the Mediterranean, The Fisherman of Halicarnassus),
including some pieces from the museum collection
and some of his works that were published for the
first time. It was written by Metin Erdogan, a retired
attache, the President of Yiiriiyen Kosk Association,
an environmentalist writer and Selen Cambazoglu,
and edited by Izzeddin Calislar.
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i
Fig. 7b: Bodrum Deniz Miizesi Yaymlari’nin ilk kitab1 “Bodrum’un Gayiklar1” kitap tanitimi. Soldan saga, Yiicel
Koyagasioglu, Yasar Yildiz, Metin Atag Pasa, Selen Cambazoglu, Jeff Hakko.

Fig. 7b: Book Introduction for The first book publication of Bodrum Maritime Museum Publications “Bodrum’un Gayiklar1”
(Bodrum’s boats). From left, Yiicel Kdyagasioglu, Yasar Yildiz, Metin Atag Pasa, Selen Cambazoglu, Jeff Hakko

MUZE GEMI

1937 yilinda donanmamiza dalgi¢c gemisi olarak
Almanya’da yaptirilan TCG Giiven (Deniz
Biiyiiciisii) gemisinin, Miize Gemi olarak ziyarete
acilmasini planlamaktayiz.

Proje ortaklarimiz, geminin sahibi Aydogan
Acarer, Bodrum Belediyesi, Mugla Biiyiiksehir
Belediyesi, BODTO, IMEAK DTO Bodrum
Subesi. Giincel sponsorlarimiz, Jotun, Aganlar
Marina ve Tersanesi, Rent In Bodrum, Birol Akii;
diger sponsorlarla goriismelerimiz devam ediyor.
Diinyadaki oOrneklerine baktiginizda, yiizlerce
miize gemi, ait oldugu iilkenin kiiltiiriine katk1
sunmaya devam ediyor. Ulkemizde ise sadece 6
adet O0rnegini bulabileceginiz miize gemiler, bu

Fig. 7a: Bodrum Deniz Miizesi Yaymlar'mn ilk kitabi konunun gelistirilmesi gereken bir yani oldugunu

“Bodrum’un Gayiklar1”. gosteriyor.  Bu  konudaki  farkindaligimizi
Fig. 7a: The first book publication of Bodrum diistindiigiinlizde, hayata ge¢gmesi kolay olmayan
Maritime Museum Publications “Bodrum’un projeler oldugunu gorebiliyoruz.

Gayiklar1” (Bodrum’s boats).
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Projemizin amaci, kentlinin kentiyle ve
ulusuyla olan aidiyet bagini pekistirecek,
denizcilik kiiltiirliimiiz ve tarihimize 151k
tutacak, ayni zamanda kent turizmine
deger katacak bir projeyi hayata gegirmek.
Bizim bu projeyle hedeflediklerimiz,
denizcilik alaninda istihdam saglamak,
kurumlar arasi1 isbirliklerinin Onemini
vurgulamak, yayinlar olusturmak, tanitim
ve tabii ki miize ziyaretci sayilarinda artis.
Tim aksaminin ve i¢inde yer alan eser/
objelerin orijinalliklerinin korundugu,
yasayan bir miize gibi Bodrum Limani’nda
demirli halde bulunan bu kiiltiirel miras
O0gemizin korunmasi, yasatilmasit ve
gelecege saglam bir sekilde aktarilmasi
adina, siirdiiriilebilir, yore ve kiiltiirel
kimligine katki saglayacak bir projeyi
hayata gec¢irmek icin c¢alismalarimiz
devam ediyor.

Fig. 8a: Miize Gemi.

Deniz Biiyticiisti (TCG Giiven).

Fig. 8a: Ship Museum. Deniz Biiyticiisii
(TCG Giiven).
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FLOATING MUSEUM

We have a project to make the vessel TCG Giiven (Deniz
Biiytictisii/Sea Magician), which was built by the Turkish Naval
Forces Command in German shipyards in 1937 as a diver ship, to
be visited as a museum ship.

Our project partners are Aydogan Acarer, the owner of the ship,
Bodrum Municipality, Mugla Metropolitan Municipality, BODTO,
and IMEAK DTO Bodrum Branch. Our current sponsors are Jotun,
Aganlar Marina and Tersanesi, Rent in Bodrum, and Birol Akii
while negotiations are underway with other sponsors.

Hundreds of museum ships across the world continue to contribute
to the culture of the country they belong to. In our country, museum
ships, the number of which doesn’t exceed 6, show that there is a
need for improvement although we are aware of the fact that these
projects are not easy to implement.

Our aim is to realize a project that will strengthen the bond and the
sense of belonging of the citizens with their city and nation, shed
light on our maritime culture and history, and also create added
value for urban tourism.

Our goal with this project is to provide employment in maritime
activities, emphasize the importance of collaborations between
institutions, create publications, promote and, of course, increase
the number of museum visitors.

We continue to work to implement a sustainable project that will
contribute to the local and cultural identity with this cultural
heritage item, which is already anchored in the Bodrum Harbor in
order to protect, maintain and transfer it to the future intact like a
living museum where all its original parts and artifacts/objects in it
are preserved.
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KAYIK 1934

Miize goniillimiiz Antropolog ve Deniz Tarihi
Aragtirmacist  Timugin Binder’in  Kayik 1934
projesi, Bodrum Deniz Miizesi’yle isbirliginde
yiirlitecegimiz, geleneksel denizcilik c¢aligmalari,
yelken ve denizcilik aragtirmalar1 yapmayi, doga ve
denize duyarlilig1 arttirmay1 ve siirdiiriilebilir yasama
katkida bulunmayi amaglayan ¢ok yonli bir proje.
Projenin mottosu ise ‘Denizciligin ihtiyact olan
kiiltiirel doniisiimde senin de payin olsun”.

Projenin ilk hedefi, 1930’lar Bodrum’una ait bir is
yelkenlisini orijinal haliyle, yani motorsuz, sadece
yelkenli olarak yapmak ve bdylece bir anit-kayik
yaratmak. 11.5 metrelik bu yelkenli is kayig1 ayni
zamanda c¢alisacak, geleneksel denizcilik ve yelken
arastirmalar1 yapacak, ge¢mis denizciligi tanitacak,
bu amagla etkinlikler ve seyirler diizenleyecek.
Arastirma  sonuclarint  kitaplar ve belgesellere
doniistiirerek  Ege’nin  denizcilik arastirmalaria
katkida bulunacak.

Nihai hedef ise, baski ve saldir1 altinda bulunan
ve son yillarda siiratle bozulmakta olan deniz ve
dogamiza, bir bakima gezegenimize duyarlilig
arttirict  caligmalarda  bulunmak, insan-doga
iligkisini sorgulamak, yeniden tanimlamak ve daha
stirdiiriilebilir bir yasam iizerine kafa yormak, bu
amagla etkinlikler, seyirler ve liman ziyaretlerinde
bulunmak.

Yapim asamasinda bulunan kayik, ekibin kendi
cabalartyla epeyce yol almis bulunuyor. Projeyle
ilgili bilgi almak ve desteklemek isteyenler igin
projeyle ilgili detaylarmn, gelismelerin ve birgok
bilginin oldugu https://www.kayik1934.org/ sitesi
ziyaret edilebilir.
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CAIQUE 1934

The Caique 1934 project by Timugin Binder, an
anthropologist and a maritime history researcher
and a volunteer of our museum is a multi-faceted
project that will be carried out in collaboration with
the Bodrum Maritime Museum, aiming to conduct
traditional maritime studies and research on sailing
and seafaring, increase sensitivity to nature and
sea, and contribute to sustainable life. The motto
of the project is “Have your share in the cultural
transformation that maritime needs”.

The first goal of the project is to build a fisherman’s
sailboat that belongs to Bodrum in the 1930s in its
original form, that is, without an engine, driven by
sail only, thus creating a monumental boat. This
11.5-meter-long fisherman’s sailboat will also cruise,
help conduct research on traditional maritime and
sailing technologies, promote maritime work of
the past, and organize events and cruises for this
purpose. The project will also contribute to the
maritime research on the Aegean Sea by publishing
the research results in books and documentaries.

The ultimate goal is to increase awareness to the
sea and nature, which have been under pressure and
attack and rapidly deteriorating in recent years, i.c.,
to our planet, question and redefine the human-nature
relationship, and think over on a more sustainable
life, and organize events, cruises and port visits for
this purpose.

The caique that is currently being built has come a
long way with the team’s own efforts. Those who
are interested in getting more information about or
giving support to the project, the website https://
www.kayik1934.org/ can be visited for further details
and developments about the project.
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TINA DENIZCILIK ARKEOLOJISI DERGISI
YAZIM KURALLARI VE YAYIN ILKELERI

AMAC VE KAPSAM

TINA Denizcilik Arkeolojisi Dergisi, “Denizcilik Arkeolojisi” alaninda basta Anadolu kiyilar1 ve Akdeniz olmak {izere
diinyanin ¢esitli cografyalarinda bilimsel ¢alismalar sonucunda ulasilan 6zgiin malzeme iizerine hazirlanmis ya da ko-
nusunda 6zgiin fikirler iretmeyi amaglayan calismalari yaymlamay1 hedefler. Derginin yayin politikasina uygun olarak,
gonderilen calismalar editorler ve bilimsel hakem kurulunun kararina gére yayimn programi igine alinacaktir. Dergi icinde
makale, not, haber ve kitap bagliklar1 altinda 6zgiin makalelere, denizcilik arkeolojisi alaninda yapilan kazi ve ylizey aras-
tirmalarina, epigrafi alaninda hazirlanan ¢alismalara, kitap tanitimlarina, bilimsel tartisma ve elestiri yazilarina yer veri-
lecektir. Yaymlarin Bat1 Avrupa dillerinden birinde (Ingilizce, Almanca, Fransizca) kaleme alinmis olmasi gerekmektedir.
Bu nedenle Tiirk¢e’nin yani sira bu dillerde hazirlanmis olan makaleler de kabul edilecektir. Ancak dergi i¢indeki tiim
boliimler iki dilde Tiirkce ve ingilizce olarak yayinlanacaktir.

SURE

TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanir. Yayimlanmasi istenen makalelerin
basim tarihinden en gec iki ay 6nce gonderilmis olmasi gerekmektedir. Yazilarin editér Mehmet Bezdan’a gonderilmesi gerek-
mektedir. E-posta: mehmetbezdan@gmail.com

TINA Denizcilik Arkeolojisi Dergisi’ne (bundan boyle “TINA” olarak anilacaktir) gonderilecek makaleler i¢in asagidaki ku-
rallar gegerlidir.

TINA’ya makale gonderen her yazar asagidaki kosullari kabul etmis sayilir.

OZET VE ANAHTAR KELIMELER
Tiirkce ve Yabanci dilde yazilmis birer 6zet ve her iki dilde alti adet anahtar kelime ¢aligmaya eklenmelidir.

YAZIM KURALLARI

Makaleler, Word dosyasinda yazilmis olmalidir.

Metin ve figiirler 11 punto; 6zet, dipnot, katalog ve bibliyografya 9 punto olmak iizere Times New Roman harf karakteri kul-
lanilmalidur.

Dipnotlar her sayfanin altina verilmeli ve makalenin basindan sonuna kadar sayisal siireklilik izlenmelidir.

Metin i¢inde bulunan ara basliklarda kiiciik harf kullanilmali ve koyu (bold) yazilmalidir.

Noktalama igaretlerinde dikkat edilecek hususlar;

Metin i¢inde yer alan ‘fig.’ibareleri, parantez i¢inde verilmeli; fig. ibaresinin noktasindan sonra bir bosluk birakilmali (fig.1);
ikiden fazla ardigik figiir belirtiliyorsa iki rakam arasma bosluksuz tire konulmali (fig. 3-5). Ardigik degilse, sayilar arasina
nokta ve bir tab bogluk birakilmalidir. (5, 8, 14).

Bibliyografya ve kisaltmalar kisminda bir yazar, iki soyadi tagiyorsa soyadlari arasinda bosluk birakmaksizin kisa tire kullanil-
malidir. (OZSOY-SADIK); bir makale birden fazla yazarli ise her yazardan sonra bir bosluk, ardindan uzun tire yine bosluktan
sonra diger yazarin soyadi gelmelidir. (ALTAN — ERCAN).

“Bibliyografya ve Kisaltmalar” boliimii makalenin sonunda yer almali, dipnotlarda kullanilan kisaltmalar, burada agiklanmali-
dir. Dipnotlarda kullanilan kaynaklar birden ¢ok kullanilacaksa ilk kullanimda uzun, takip eden kullanimlarda kisaltma olarak
verilmeli, kisaltmalarda yazar soyadi, yayin tarihi, sayfa (ve varsa levha ya da resim) siralamasina sadik kalinmalidir. Bibli-
yografya siralamasi soyadlar1 kullanilarak alfabetik olarak yazilmali. Olii dillerden gelen kelimelerin italik olarak verilmesi
gerekmektedir.

BIBLIYOGRAFYA (KiTAPLAR ICiN):
Grenn, J., A Technical Handbokk, London 2004.

BIBLIYOGRAFYA (MAKALELER iCiN):
Bass, G., Van Dorrninck, F. H., ”’A Fourth-Century Shipwreck at Yass1 Ada‘’, AJA, Vol. 75, No. 1, January 1971, 27-37.
DIPNOT (KIiTAPLAR iCiN):

GREEN 2004, 19.
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DiPNOT (MAKALELER iCiN):
BASS — VAN DORRNICK 1971, 32, Pl. 2, Fig. 8.

Tiim resim, ¢izim ve haritalar igin sadece ’fig.” kisaltilmas1 kullanilmali ve figiirlerin numaralandirilmasinda siireklilik
olmalidir. (Levha, Resim, Cizim, Sekil, Harita ya da baska ifade veya kisaltma kesinlikle kullanilmamalidir).

Figiirlerde ¢oziiniirlikk en az 300 dpi; format ise RAW, TIF veya JPEG olmalidir.
TINA’nin tablet ve sair formattaki versiyonlar1 igin fotograf degerleri 1024x768, video formati ise mp4 olmalidir. Bu de-
gerleri saglamayan fotograf ve videolar TINA tarafindan yukarida belirtilen formatlara doniistiiriilecektir. Yazar/yazarlar

bunu kabul etmis sayilir.

Makale metninin sonunda figiirler listesi yer almalidir.

Metin yukarida belirtilen formatlara uygun olmak kaydryla 6zel sayilar hari¢ 15 sayfay1 gegmemelidir.
YAYIN ETIiGI:
TINA Denizcilik Arkeolojisi Dergisi’nde yayinlanan makalelerde ulusal ve uluslararasi gegerli etik kurallarina uyulmali-

dir. Bir baska kaynaktan alint1 yapilan figiirlerin sorumlulugu yazara aittir. Bu nedenle kaynak belirtilmelidir.

YAYIN iLKELERI
TINA, “Tiirkiye Sualt1 Arkeolojisi Vakfi” tarafindan (bundan boyle “Vakif” olarak anilacaktir) yayinlanmakta olup, tiim
yasal haklar1 Vakfa aittir.

TINA, basta Anadolu kiyilar1 ve Akdeniz olmak iizere diinyanin her kosesinde gergeklestirilen denizcilik arkeolojisi ala-
ninda calismalara yer vermektedir.

TINA, Haziran ve Aralik aylarinda olmak iizere yilda iki kez yayimlanir; Dergi yonetimi dilerse 6zel say1 ¢ikarabilir.
Yayinlanmasi istenen makalelerin en geg basim tarihinden ii¢ ay dnce gonderilmis olmasi gerekmektedir. Makale ve fi-
giirler ayr1 dosyalar halinde elektronik posta veya CD’ye yiiklenerek kargo ile gonderilmelidir. Ayrica makalenin basili bir
ornegi de dosyada olmalidir.

Yazardan diizeltme istenmesi durumunda, diizeltinin en ge¢ 15 (on bes) giin i¢inde yapilarak, Dergi’ye iletilmesi gerek-
mektedir.

Makaleler Tiirkge veya Ingilizce yazilabilir.

Dergiye gonderilen ve yaymlanmayan makaleler, yazara iade edilmez.

Yazar, Vakfa ulastigi tarihten itibaren iki say1 i¢inde yayinlanmayan ¢aligmalari bagka dergi ve sair mecrada yayinlayabilir.

TINA’ya gonderilen makalelerin tiim yasal sorumlulugu yazara aittir.
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MUVAFAKATNAME
Yazar, TINA’da yayinlanmak iizere makalesini Vakfa gondermekle, Vakif lehine;

Vakfa gonderdigi makalenin 6zgiin oldugunu; daha evvel baska bir yerde yaymlanmadigini; makalenin iiglincii gahislarin basta
fikri haklar olmak iizere herhangi bir hakkini ihlal etmedigini; keza makale i¢inde kullanilan gorsellerin {iglincii sahislarin hak-
larini ihlal etmedigini; makaleyi TINA’da yayinlanmak iizere Vakfa gondermekle yazinin TINA Denizcilik Arkeolojisi Dergisi
icinde, basili olarak ve/veya dijital herhangi bir ortamda (internet, mobil vb.) ortamda herhangi bir siire kisitlamasi bulunmadan
yaymlanmasina, ¢ogaltilmasina, yayilmasina, saklanmasina, umuma iletilmesine izin verdigini, ticretli ve/veya iicretsiz olarak
iiciincli sahislara kullandirilmasina muvafakati oldugunu; Vakfa verdigi isbu haklar sebebiyle Vakif’tan ve/veya bu haklar
kullananlardan herhangi bir iicret ve/veya bedel talep etmeyecegini; makalenin Tiirkce ve/veya Ingilizce’ye gevirebilecegini;
Vakif’in makaleyi 6zel say1 ve sair sekillerde ¢ikaracagi say1 ve/veya yayinlar i¢inde kullanabilecegini; kabul, beyan ve taahhiit
eder.

TINA’ya makale gonderen yazarlar, yukarida yer alan “Yazim Kurallar1”, “Yayn ilkeleri” ve “Muvafakatname” i¢inde yer alan
diizenleme ve hiikiimleri kabul etmis say1lirlar.

Herhangi bir sorunuz durumunda; mehmetbezdan@gmail.com adresine e-posta gonderebilirsiniz.
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TINA MARITIME ARCHAEOLOGY PERIODICAL
MANUSCRIPT SUBMISSION REQUIREMENTS AND PUBLICATION GUIDELINES

OBJECTIVE AND SCOPE

The TINA Maritime Archaeology Periodical aims to publish articles on original material obtained as a result of scientific stu-
dies, or original ideas in the field of Maritime Archaeology in various geographies of the world, mainly on the Anatolian shores
and the Mediterranean Sea. Based on the publication policy of our periodical, the submitted articles will be included in the
publication program according to the decision of the editors and the scientific referee board. The periodical shall contain origi-
nal works of various articles, notes, news, and books, surveys and excavations performed in the field of maritime archaeology,
epigraphic works, book presentations, scientific arguments and critics. The submissions should be written in a western European
language (English, German, French). That means articles written in these languages, in addition to Turkish, are also acceptable.
The periodical will be published in two languages, i.e., Turkish and English.

TIME

The TINA Maritime Archaeology Periodical is published biannually in June and December. The submissions should be sent at
least two months before the publication date. All written material should be sent to the attention of Mehmet Bezdan, Editor in
Chief. E-mail address: mehmetbezdan@gmail.com

Below please find the requirements for manuscripts that will be submitted to TINA Maritime Archaeology Periodical (to
be referred to as TINA from now on) for publishing.

Any author submitting a manuscript will be considered to have agreed to the following terms and conditions

ABSTRACT AND KEYWORDS
An abstract and six keywords written both in Turkish and in source language should accompany the original work.

MANUSCRIPT FORMAT
All manuscript texts should be written in Word format.

The font size is 11 points for texts and figures; and 9 points for abstracts, footnotes, catalog and bibliography,
and the font type is Times New Roman.

Footnotes should be numbered in the order in which they appear in the text, and be placed at the bottom of each
page, with numerical continuity followed throughout the paper.

Subtitles within the text should be in lower case letters, in bold characters.
Use of punctuation marks:

Any figures referred to within the text should be cited within parentheses as (fig. 1); a space should be placed
between “fig.” and the number to follow; if more than one consecutive figure is referred to, then a dash should be
placed between the two numbers without a space (e.g., fig. 3-5). If the figures are not consecutive, then a comma
and a space should be placed after each number except the last one (e.g., fig. 5, 8, 14).

In the bibliography and abbreviations section, if the author has two last names, a dash should be placed between
the two names without a space (e.g., OZSOY-SADIK); if an article has multiple authors, a space, a dash, then
a space again should be placed after each name, and then the other surname should follow (e.g., ALTAN — ER-
CAN).

“Bibliography and Abbreviations” section should be placed at the end of the manuscript, and the abbreviations
used in footnotes should be explained here. A full citation should be provided the first time a reference is made
to a source, and then an abbreviated form should be used when the same source is cited again, maintaining the
order of author’s name, date of publication, and page (and plate or picture if applicable). Bibliography should
be listed fully in alphabetical order by the surname. Words originating from extinct languages should be written
in italic form.

Bibliography (for books):
Green, J., A Technical Handbook, London 2004.
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Bibliography (for manuscripts):
Bass, G., Van Doorninck, F. H., “A Fourth-Century Shipwreck at Yass1 Ada”, 4J4, Vol. 75, No. 1, January
1971, 27-37.

Footnote (for books):
GREEN 2004, 19.

Footnote (for manuscripts):
BASS - VAN DOORNICK 1971, 32, Pl. 2, Fig. 8.

Any images, drawings, and maps should be presented as figures, and numbered in the order in which
they appear in the text (descriptions such as Plate, Picture, Drawing, Diagram, Map, etc. and their
abbreviations should never be used).

Figures should have at least 300 dpi of resolution, provided in RAW, TIF or JPEG format.

For tablet and other versions of the TINA magazine, photographs should be provided in 1024x768
format, and videos in mp4 format. Any photograph and video material that do not meet above men-
tioned criteria will be converted into the required format by TINA. The author(s) shall be deemed to
have accepted it.

Manuscripts should be accompanied by a list of figures following the main text.

The text should not exceed 15 pages, except for special issues, provided that they are submitted acccording to
the above mentioned formats.

PUBLICATION ETHICS STATEMENT:

All articles published in the TINA Maritime Archaeology Periodical shall abide by and respect the national
and international ethical rules. The responsibility of the figures from another source belongs to the writer.
Therefore, the sources should be specified.

PUBLICATION GUIDELINES

TINA MARITIME ARCHAEOLOGY PERIODICAL is published by TINA, “The Turkish Foundation for
Underwater Archaeology” (to be referred to as “The Foundation” from now on), and all its legal rights belong
to the Foundation.

TINA MARITIME ARCHAEOLOGY PERIODICAL covers research on maritime archaeology from across
the world, mainly on the Anatolian and Mediterranean coasts.

TINA MARITIME ARCHAEOLOGY PERIODICAL is published biannually, in June and in December; TI-
NA’s management may publish special issues if they choose to do so.

Manuscripts should be sent at least three months before the publication date. The manuscript text and
figures should be uploaded in separate folders, and sent by e-mail or written to a CD and sent by a
courier service. A printed version of the manuscript should also accompany the submission. If any
revision is requested from the author, such revisions should be completed and resubmitted to TINA
within maximum 15 (fifteen) days.

Manuscripts may be in Turkish or English.

Any manuscript submitted to TINA MARITIME ARCHAEOLOGY PERIODICAL, but not published will
not be returned to the author.

The author may have his/her manuscript published in another publication if it is not published in two subse-
quent issues from the date of receipt of the manuscript by the Foundation.

All legal responsibilities of the manuscripts submitted to TINA MARITIME ARCHAEOLOGY PERIODI-
CAL belong to the author.
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LETTER OF CONSENT
By submitting his/her manuscript to the Foundation, the author hereby

agrees, declares and undertakes that the manuscript submitted to the Foundation is genuine, and it has not
been published in another publication; it does not violate the rights, mainly immaterial rights of third parties;
also the images used in the manuscript do not violate the rights of third parties; the manuscript can be pub-
lished, reproduced, distributed, archived, and made public through TINA Maritime Archacology Periodical,
either by printing and/or through digital media (internet, mobile etc.) without any limitation in time, used by
third parties with or without payment; he/she shall not claim any fees and/or charges from the Foundation or
any beneficiary of these rights; the manuscript may be translated to or from Turkish or English; and the Foun-
dation may publish the article in special issues or otherwise, may use it in issues and/or other publications.

Authors who submit articles to TINA MARITIME ARCHAEOLOGY PERIODICAL are deemed to have
accepted the terms and conditions mentioned above under sections “Manuscript Format”, “Publication Guide-
lines” and “Letter of Consent”.

If you have any questions, please send an e-mail to mehmetbezdan@gmail.com.
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