


Denizcilik Arkeoloj

TINA

Denizcilik Arkeolojisi Dergisi

Denizcilik Arkeolojisi De
Maritime Archacology Periodical

Denizeilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

L
(o

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

o
“

oGS i

I <
? S S AR Mm FERIDDICAL

s

I(\ANI\ EN ESKil
TURKIVE'DE KES| {EDIL
WORLDSOLDESTSHIFAREC

cmrmm TURKS

b

P

Denizcilik Arkeolojisi Dergisi
‘Maritime Archaeology Periodical

Ao

@ DATE /TARIH: 11-12. 06,2020

INTERNATIONAL MUSTAFA V.| KOS

UNDERWATER ARCHAEOBOGR/SYMPOS|
ULUSLARARAS WUSTAFAVEHBI KOG SUALTARKSOLOJ SEMPORIUMY._

® || ITINA®

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

e

W

TINA

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

&

TINA'®

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

ilik Arkeolojisi Dergisi
Maritime Archacology Periodical



Denizcilik Arkeoloj

TINA

Denizcilik Arkeolojisi Dergisi

Denizcilik Arkeolojisi De
Maritime Archacology Periodical

Denizeilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

L
(o

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

o
“

oGS i

I <
? S S AR Mm FERIDDICAL

s

I(\ANI\ EN ESKil
TURKIVE'DE KES| {EDIL
WORLDSOLDESTSHIFAREC

cmrmm TURKS

b

P

Denizcilik Arkeolojisi Dergisi
‘Maritime Archaeology Periodical

Ao

@ DATE /TARIH: 11-12. 06,2020

INTERNATIONAL MUSTAFA V.| KOS

UNDERWATER ARCHAEOBOGR/SYMPOS|
ULUSLARARAS WUSTAFAVEHBI KOG SUALTARKSOLOJ SEMPORIUMY._

® || ITINA®

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

e

W

TINA

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

&

TINA'®

Denizcilik Arkeolojisi Dergisi
Maritime Archaeology Periodical

ilik Arkeolojisi Dergisi
Maritime Archacology Periodical



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 Bakanligi izni ve denetimi altinda yapilacak olan arastirma, kazi, konservasyon
ve sergileme faaliyetlerinde bulunan yurt i¢i ve yurt dist bilimsel kuruluglara, miizelere, {ini-
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 almmalarini saglamak.

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

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

@ Vakif amag ve galigma 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.

EXECUTIVE COMMITTEE:

PRESIDENT
H. OGUZ AYDEMIR

MEMBERS
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TURKIYE SUALTI ARKEOLOJISI VAKFI’NIN SURELI YAYINIDIR

TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanur.
Yayimlanmast istenen makalelerin basim tarihinden en geg¢ 2 ay once gonderilmis olmasi
gerekmektedir. TINA Denizcilik Arkeolojisi Dergisi, basta Anadolu kiyilar: ve Akdeniz olmak
tizere diinyanin her kogesinde ger¢eklestivilen denizcilik arkeolojisi alaninda yapilmis ¢alisma-
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 béliim 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
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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.
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* Oguz Aydemir

SUNUS

20 2 2y111yla birlikte “TINA Denizcilik
Arkeolojisi Dergisi” dijital ortama

gecerek yayin hayatini siirdiirmeye devam ediyor.
2014 yilinda birinci sayisiyla yayim hayatina gegen
Dergi, Cumhuriyetimizin 100. yiliyla birlikte 10.
yasina girmektedir.

Bugiline dek yilda iki kez dijital ve matbu
yayimlanan,  Tiirkge/Ingilizce  olarak  bilim
insanlarina, arastirmacilara, okurlara ulasan ve
ozellikle akademik g¢evrelerce aranan, takip edilen,
katki verilen, 6nemli ¢aligmalart iceren Dergi, bu
stirecte TINA Sualt1 Arkeolojisi Vakfi’'nin 6viing
kaynag1 olmustur.

1999 yilinda kurulan Vakif, yillar icinde sualti
arkeolojisine hizmet verirken, Ozellikle sagladigi
imkanlarla bu alanda yapilan caligmalara 6nemli
Ol¢iide desteklemistir. Ayrica 10. Yasma girecek
siireli yayinimizla da bu bilim dalina akademik
boyuta da katki sunmustur.

Okurlarin TINA Denizcilik Arkeolojisi Dergisi’nin
dijital yaymina ilgisinin devamini ve diigiinceleriyle
katkilarimi bekliyoruz.

Iyi okumalar.

* TINA Tiirkiye Sualti Arkeolojisi Vakfi Yonetim Kurulu Baskani.

PRESENTATION

Beginning from 2022, the “TINA Maritime
Archaeology Periodical” continues its publishing
life in the digital medium. The Periodical, which
had its first issue published in the year 2014, will
celebrate its first decade of publication, coinciding
with our Republic’s 100th anniversary.

Being published biannually both in digital and
printed form, the Periodical has resonated with
scientists, researchers, and readers, and has been
duly sought out in academic circles, gathered a loyal
following, received tremendous contributions, and
became a source of pride for the TINA Underwater
Archaeology Foundation during that period.

The Foundation, established in the year 1999, has
contributed greatly to underwater archaeology over
the years, especially with their support for research
in this field. And, with the Periodical which is soon
to celebrate its 10th anniversary, TINA also supports
academic contributions in this scientific field.

We invite our readers to offer their continued interest
and supportive comments to TINA’s Maritime
Archaeology Periodical.

Please do enjoy your read.

* Chairman of the Board TINA Turkish Foundation for Underwater Archaeology.



* Mehmet Bezdan

EDITOR

INA Denizcilik Arkeolojisi Dergisi’nin
18. sayisinda Dr. Evren Tirkmenoglu’nun

“Tarihi Metal Batiklarin  Arkeolojisi,
Cevresel Etkileri, Koruma Onlemleri ve Ekonomik
Potansiyeli”  baslikli  makalesi denizcilik

arkeolojisinin baska bir yonii olan metal batiklara
dikkat c¢ekiyor. Arkeolojik su alt1 arastirmalar
genellikle tarih Oncesi donemlerden Orta Cag
sonlarma kadar tarihlenen Dbatiklar iizerine
yogunlagir. Buna karsin  denizcilik tarihinin
onemli pargalar1 olan metal batiklar zaman zaman
gormezden gelinir. Bu makale konu hakkinda
onemli sorular sorarak kronolojinin eksik bir
noktasina dikkat ¢ekiyor.

Bir diger makalemiz Dr. Emrah Erginer ve Burak
Goksu tarafindan kaleme almnan “Ikonografik
Bilgiler Isiginda  Fenike  Gemisinin  Insa
Metodolojisi”.  Makalede, 360 Derece Tarih
Aragtirmalar1 Dernegi” tarafindan inga edilen
Fenike kiiltiirine ait geminin ikonografik veriler
1s1ginda yeniden insasinin miihendislik verileri ele
almmakta. Farkli disiplinlerin bir araya gelmesi
sonucunda gergeklesen ¢alisma bu agidan {lizerinde
onemle durulmasi gereken veriler sunuyor.

Bu sayimizin son makale ise Dog. Dr. Ahmet Bilir ve
Serkan Gediik’iin ortak ¢aligmasi olan “Kerpe Koyu
Sualt1 Arastirmalar1 ve Sualt1 Kazis1”. Tiirkiye’nin
Karadeniz kiyisinda yiiriitiilen ilk sualti kazist
olan caligmadaki verilere iligkin makale Anadolu
cografyasinin baska bir noktasina dikkat ¢ekmesi
acisindan 6nemli veriler sunuyor.

EDITOR

Periodical, Dr Evren Tirkmenoglu’s article

titled “The Archaeology, Environmental Effects,
Safeguards and Economic Potential of Historical
Metal Shipwrecks” draws attention to another
aspect of maritime archaeology, which is the metal
shipwrecks. Archaeological underwater research
generally concentrates on shipwrecks dating from
prehistoric times to the late Middle Ages. On the
other hand, metal wrecks, which are important parts
of maritime history, are sometimes overlooked.
This article draws attention to a missing point in the
chronology by asking important questions on the
subject.

In the 18th issue of TINA Maritime Archacology

Another article of ours is “The Phoenician Ship
Building Process Based on Iconographic Information”
by Dr Emrah Erginer and Burak Goksu. In the article,
the engineering data of the reconstruction of the ship
belonging to the Phoenician culture, which was built
by the 360 Degrees History Research Association, are
discussed in the light of iconographic data. The study,
which was realized as a result of the cooperation of
different disciplines, presents new data that should be
emphasized in this respect.

The last article of this issue is “Kerpe Bay Underwater
Survey and Excavation”, a joint work of Associate
Professor Ahmet Bilir and Serkan Gediik. The article
on the data in the study, which is the first underwater
excavation carried out on the Black Sea coast of
Turkey, offers important data in terms of drawing
attention to another point of the Anatolian geography.

* Editor / Chief Editor: Mehmet Bezdan. mehmetbezdan@gmail.com



Bu 6nemli makalelerin disinda TINA Sualt1 Arkeolojisi
Vakfi olarak 2022 yili i¢inde yaymladigimiz ve
stingercilik tarihi adina olduk¢a onemli bir yaym
olan “Mavi Anadolu’da Bir Seriiven, Bodrumlu
Siingerciler” kitab1 lizerine yazar Ayca Giigliiten’in
kaleminden bir inceleme yazisi 18. sayimizda yer
aliyor. Son olarak saygideger bilim insan1 Dr. Kroum
Batchvarov’un Vakfimizin davetlisi olarak 17 Kasim
2022’de istanbul, Beyoglu'nda yer alan ANAMED
binasinda verdigi konferansin tiim detaylarini
Yonetim Kurulu Uyesi Jeff Hakkonun kaleminden
okuyabilirsiniz.

2022 yili galigmalarimizda akademik ve kiiltiirel
alanlarda bizlerle calisan tiim bilim insanlarina,
yazarlara ve bizleri destekleyen kisilere tesekkiir
ederiz.

Apart from these important articles, a review article
by Ayca Giigliiten, the author, on the book “An
Adventure in Blue Anatolia, Sponge Fishers from
Bodrum”, which we published in 2022 as TINA, The
Turkish Foundation for Underwater Archaeology
and which is a very important publication for the
history of sponge diving, is included in our 18.issue.
Finally, you can read all the details of the conference
that respected scientist Dr Kroum Batchvarov gave
at the ANAMED building in Beyoglu, Istanbul on
November 17, 2022, as the guest of our Foundation,
from the pen of Board Member Jeff Hakko.

We would like to thank all the scientists, writers
and people who supported us in our 2022 studies in
academic and cultural fields.
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* Evren Tiirkmenoglu

Arkeolojik su alti arastirmalar1 genellikle tarih
oncesi donemlerden ortacag sonlarina kadar
tarihlenen  batiklar  {izerine  yogunlagmuistir.
Arkeolojik eser olarak degerlendirilmeyen tarihi
batiklarla ilgili arastirmalar ve koruma Onlemleri
ise oldukca simirhdir. Tiirkiye denizlerinde yer
alan ve sayilar1 tam olarak bilinmeyen, 19. ylizyil
ile 20. yiizy1l ortalar1 arasina tarihlenen metal
batiklarin kiiltiirel miras olarak yiiksek degeri uzun
yillardir goz ard1 edilmistir. Birinci ve ikinci Diinya
Savaslarindan kalma cesitli tipte savas gemileri,
ucaklar, denizaltilar ve kargo gemilerine ait tarihi
batiklar son yillarda bilim insanlari, kiiltiirel miras
yoneticileri ve turizm sektoriiniin ilgisini cekmekte,
diinyanin ¢esitli yerlerinde konuyla ilgili yiiriitilen
disiplinler arasi calismalarin sayis1 giin gectikce
artmaktadir. Bu calismada tarihi metal batiklarla
ilgili Tiirkiye ve Diinyadan oOmek calismalar
aktarilarak, batiklarin arkeolojik 6nemi, koruma
Onlemleri, denizel ¢evre ve turizm endiistrisine
etkileri tartistlmistir.

TARIHI METAL BATIKLARIN ARKEOLOJISI

Tarihi metal batiklar {izerine yapilan arkeolojik
caligmalar tarih, teknoloji, ekonomi ve karmasik
mimariye sahip bu araglar ireten ve kullanan
toplumlar hakkinda 6nemli bilgilerin elde
edilmesini saglar. Bu potansiyeline ragmen tarihi
batiklar 1980°1i y1llara kadar arkeolojik ¢alismalarin
yiirtitiilmesi i¢in “fazla yeni” bulunmus, arsivlerde
yer alan tersane kayitlari, gemi planlari, fotograflar
ve seyir jurnalleri gibi kaynaklar yeterli goriilerek

Archaeological underwater research has mainly
focused on shipwrecks dating from the prehistoric
ages to the end of the medieval period. Research
and protection measures for historic shipwrecks that
are not considered archaeological artifacts are quite
limited. The high value of the metal shipwrecks as
cultural heritage objects, dated between the 19th
and mid-20th centuries in the seas of Turkey has
been ignored for many years. The number of those
wrecks is also unknown. Historic wrecks of various
types including warships, aircraft, submarines, and
cargo ships, from the first and second world wars,
have attracted the attention of scientists, cultural
heritage managers, and the tourism sector in recent
years, and the number of interdisciplinary studies
on the subject in various parts of the world is in
the constant increase. In this study, previous works
on historic metal shipwrecks are given through
cases from Turkey and worldwide, and issues of
the archaeological significance of the shipwrecks,
protection measures, and their effects on the marine
environment and tourism industry are discussed.

ARCHAEOLOGY OF HISTORIC METAL WRECKS

Archaeological work on historic metal wrecks
provides important data about the history, technology,
economy, and societies that produced and used
these vessels having complex structures. Despite
this potential, historic shipwrecks were found to be
“too recent” to carry out archaeological studies until
the 1980s, and other sources in the archives such
as shipyard records, ship plans, photographs, and

* Evren Tiirkmenoglu, Dr. Ogr. Uyesi, Istanbul Universitesi, Edebiyat Fakiiltesi, Kiiltiir Varhklarim1 Koruma ve
Onarim Béliimii, Sualt Kiiltiir Kalintilarim Koruma Anabilim Dah, istanbul, Tiirkiye,

ORCID: https://orcid.org/0000-0002-5869-7360



yiiksek maliyetli arkeolojik arastirmalara gerek
olmadig1 kanaati olusmustur. Denizcilik tarihgisi
Lyon' 17.yy ortalarindan itibaren yayginlasan ve
sadece Ingiltere Ulusal Denizcilik Miizesinde 500
binden fazla bulunan “gemi endaze planlarinin”
varlig1 sebebiyle arkeolojik kazilarin bu donemden
itibaren gemiler hakkinda ancak ikincil bilgiler
saglayabilecegini belirtmistir. Gemi arkeolojisinin
onemli erken donem teorisyenlerinden Muckelroy?
ise calismalarinda 18. yiizyilla kadar tarihlenen
gemilere  odaklanmig  ve  endistrilesmenin
yayginlastig1 19.ylizyil baslarimi su alt1 arkeolojisi
caligmalar1 icin {ist smir olarak belirlemistir.?
Ancak bu zamansal ¢ergceve 6zellikle sualt1 kiiltiir
mirasinin biiylik boliimii tarihi batiklardan olusan
Avustralya’da ve benzer calismalarin yiiritiildiigii
ABD’de ragbet gormemistir. 1983  yilinda
Avustralya kiyilarindaki SS  Xantho batiginda
baglatilan arkeolojik su alti kazilar1 o donemde
arkeolojide hakim kuramsal goriis olan siiregsel
arkeoloji akimina paralel olarak diger arkeolojik
caligmalar gibi arastirma sorusu odakli olarak
tasarlanmis, kazi ve arsiv caligmalariyla toplanan
tim veriler isglenip yorumlanarak arsivlerde
olmayan yeni bilgiler elde edilebilmistir. Bu
caligmayla tarihi argiv kayitlarinin ait olduklari
devrin sartlarina bagl olarak siibjektif ve dolayisiyla
yaniltici olabilecegini, bu nedenle arsiv bilgilerinin
dogrulugunun ancak arkeolojik kanitlar 1s18inda
test edilebilecegi de teyit edilmistir. 1980°1i yillarda
tarihi metal batiklarda ilk arkeolojik caligsmalarin
gerceklestirilmesi yeni arastirma sorularinin da
ortaya cikmasina sebep olmustur. O déneme
kadar sadece ahsap govdeli batiklarin bulundugu
genellikle antik doneme ait sualti sitlerinde kazilar
yapan arkeologlar; metal batiklarin su alti ¢evre
kosullariyla etkilesimi, sit olusumunu etkileyen
faktorler, geleneksel belgeleme tekniklerinin bu
batiklara uygunlugu ve koruma yontemleri gibi
onemli sorulara cevaplar aramiglardir. Bu sorular
SS Xantho projesinde ilk defa korozyon bilimciler,
biyologlar ve arkeologlarin bir batik arastirmasinda
beraber c¢alisarak disiplinler arasit bilimsel bir
metodoloji gelistirmelerini saglamistir.*

Oncii projeler arasinda SS Xantho’nun yani
sira ABD’de USS Monitor ve Hawaii/Pearl
Harbor’daki Ikinci Diinya Savasi batiklarinda

1 LYON 1974, 47-52.

2 MUCKELROY 1978.

3 MUCKELROY 1980, 10.

4 MCCARTHY 1998, 99-108, MCCARTHY 2002, 1-2.
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navigation logs were considered sufficient. Thereby
it was thought that there was no need for further
archaeological research at high costs. Maritime
historian Lyon' stated that archacological excavations
could only provide secondary information about ships
from this period, due to the existence of a large number
of hull lines drawings, which became widespread in
the mid-17th century. He emphasized that the British
National Maritime Museum alone holds a collection
of more than one of the most 500.000 such drawings.
Muckelroy,”> one of the important early theorists of
ship archaeology, focused only on ships earlier than
the 19th century and marked the beginning of the 19th
century, when industrialization became widespread,
as an utmost time limit for underwater archaeological
studies.” However, this temporal frame has not been
adopted especially in Australia and the USA, where
most of the underwater cultural heritage consists of
historic shipwrecks. Beginning in 1983, underwater
excavations at SS Xantho shipwreck provided new
information with its research strategy designed in
parallel with processual archaeology, a popular
theoretical trend practiced by other archaeological
works at the time Accordingly, the project was
formulated as a problem-oriented research and the
data gleaned from archival studies and archaeological
excavations were together processed and interpreted,
which generates new information absent in archives.
With this study, it was confirmed that the historic
archival sources are dependent on the perceptions
and conditions of their age, therefore would be biased
and misleading, and can only be tested through
archaeological evidence. The first archaeological
studies carried out in historic metal shipwrecks in
the 1980s also led to the emergence of new research
questions. Archaeologists who usually excavated
ancient wooden shipwreck sites until that time sought
answers to important questions such as the interaction
of metal shipwrecks with underwater environmental
conditions, the factors affecting the site formation,
the feasibility of traditional recording techniques for
these shipwrecks, and conservation methods. These
questions enabled corrosion scientists, biologists,
and archaeologists to develop an interdisciplinary
scientific methodology by working together on a
shipwreck research for the first time in the SS Xantho
project.*

1 LYON 1974, 47-52.

2 MUCKELROY 1978

3 MUCKELROY 1980, 10.

4 MCCARTHY 1998, 99-108, MCCARTHY 2002, 1-2.
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yiirtitiilen arkeolojik ¢aligmalar da yer alir. Pearl
Harbor’da USS Arizona ve USS Utah batiklar1 ve
liman alan1 1983-88 yillar1 arasinda geleneksel
arkeolojik yontemlerle detayli olarak belgelenerek
incelenmistir. Calismada tespit edilen buluntularin
genellikle yerinde korunmasi tercih edilmis,
sadece patlayici mithimmat giivenlik amaciyla
alandan ¢ikarilarak etkisiz hale getirilmistir.’ Tarihi
batiklar iizerinde giiniimiizde yiiriitiilen arkeolojik
caligmalar da ayni sekilde, UNESCO’nun 2001
yilinda yayimladigi Suvaltt Kiltiir Mirasinin
Korunmasma Iliskin Sézlesmede yer alan “sualti
kiiltir mirasiin yerinde korunmasi ilk ve tercih
edilen secenektir” prensibine uygun olarak batik
alanlaria dogrudan miidahaleden gerekli durumlar
disinda kagmmaktadir. Batik alanlarinda kazilar
yerine genellikle envanter caligmalar yiriitiilmekte,
mevcut kalintilar bilimsel yontemlerle belgelenerek
arsiv  verileriyle karsilastirilmaktadir.  Simdiye
kadar gerceklestirilen 6nemli envanter ¢alismalari
arasinda; Maritime Archaeology Trust tarafindan
2014-2018 yillar1 arasinda yiiriitiilen “Forgotten
Wrecks of the First World War” projesi ile
Ingiltere’nin  giiney kiyilarinda 700°den fazla
Birinci Diinya Savasi batig1 belgelenmistir.®

Tiirkiye’de tarih metal batiklarla ilgili arkeolojik
aragtirmalar su alti aragtirmacist Sel¢uk Kolay
onctiliigiinde baslamistir. Kolay ve ekibi 1993-2013
yillart arasinda Canakkale/Gelibolu ve g¢evresinde
yaptiklar1 ylizey aragtirmalarinda ¢ogunlugu 1.
Diinya Savasina ait 33 tarihi batigin yerini tespit
ederek goriintiilemistir. Batiklar arasinda Osmanli,
Britanya, Fransa ve Avustralya donanmalarina
ait zirhli savas gemileri, ¢ikarma botlari, mayin
tarama gemileri, kargo gemileri ve denizaltilar
bulunmaktadir.” Kolay’in diger ¢aligmalari arasinda
II. Diinya Savas1 sonlarinda Karadeniz’de kendi
miirettebati tarafindan batirilan U20 ve U23 Alman
denizaltilarinin tespit edilerek tanimlanmasi ve
bu batiklarin belgelenmesi de yer almaktadir.®
Kolay ayrica Ikinci Diinya Savaginda Antalya
kiyilarinda denize diisen ve 1972°de dalgic Oguz
Altunsegen tarafindan bulunarak kismen ¢ikarilan
Hadley’s Harem B24 Liberator tipi ugak batiginin
su altinda kalan kisminin tamamen kurtarilarak
batigin Istanbul Rahmi M. Ko¢ Miizesinde teshire
acilmasini saglamistir.

5 LENIHAN vd. 1989.

6 MOMBER-BOWENS 2014, 184-185.
7 KOLAY vd. 2013.

8 KOLAY 2008.
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Besides SS Xantho, other pioneering projects were
carried out in the field include the USS Monitor and
WWII shipwrecks in Hawaii/Pearl Harbour. The
wrecks of the USS Arizona and USS Utah at Pearl
Harbour and the harbour bed were documented and
studied in detail using traditional archaeological
methods between 1983-88. The archaeological
finds in the area were preferred to be preserved in
place, only the explosive ammunition was removed
and neutralized for security purposes.”> Recent
archaeological studies on historic shipwrecks
similarly avoid direct intervention at wreck sites
except for necessary cases, in accordance with the
principle of “in situ conservation of underwater
cultural heritage is the first and preferred option”
in the Convention on the Protection of Underwater
Cultural Heritage published by UNESCO in 2001.
Instead of excavations, inventory studies are more
frequently carried out at wreck sites, the surviving
remains are recorded with scientific methods and
then compared with archival data. Among the
important inventory studies that have been made so
far; more than 700 World War 1 shipwrecks were
documented on the south coast of England with the
“Forgotten Wrecks of the First World War” project by
the Maritime Archeology Trust between 2014-2018. ¢

The archaeological research on historic metal wrecks
in Turkey was initiated by underwater researcher
Selguk Kolay. Kolay and his team identified and
documented 33 historic wrecks, mostly from the
First World War, off the Canakkale/Gallipoli coast
between 1993 and 2013. These wrecks include
battleships, landing vessels, minesweepers, cargo
ships, and submarines belonging to the Ottoman,
British, French, and Australian navies.” Kolay was
also involved in the identification and documentation
of U20 and U23 German submarines, which were
deliberately sunk by their crews in the Black Sea
towards the end of the Second World War.® In
addition, he undertook the salvage operations of
the Hadley’s Harem, a B24 Liberator-type plane
wreck, which crashed and submerged off the Antalya
coast during the Second World War. The wreck was
discovered and partially excavated by the local diver
Oguz Altunsecen in 1972 then completely salvaged
and is now on display at the Istanbul Rahmi M. Kog
Museum.

5 LENIHAN vd. 1989.

6 MOMBER-BOWENS 2014, 184-185.
7 KOLAY vd. 2013

8 KOLAY 2008.



Fig.1: HMT Lundy Bat1g1, Mayin Tarama
Gemisi / HMT Lundy Wreck, Minesweeper.



e Fig.i: HMT Lundy Batigi, Mayim Tarama
~ Gemisi / HMT Lundy Wreck, Minesweeper.
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Son yillarda Tiirkiye’de tarihi batiklarla ilgili
en genis kapsamli c¢alisma yine Canakkale’de
yirttiilmistiir. Canakkale Savaglar1 Gelibolu Tarihi
Alan Baskanligi tarafindan 2019°da baslatilan
proje’ kapsaminda Gelibolu Yarimadasinin bati
kiyilarindaki yaklasik 150 kilometrekarelik alanda
ylizey arastirmalar1 gerceklestirilmis, tiim alanda
yan taramali sonar caligmasi yapilarak batimetri
haritalari, belirli bolgelerde si1g sismik kesitler,
hava fotograflari, ortofotolar ve 3 boyutlu modeller
iiretilmis, tespit edilen anomaliler; ROV, sarkitma
kamera ve SCUBA dalislariyla belgelenerek alanin
kiiltiir envanteri olusturulmustur ((Fig.1-2-3-4).

Tiirkiye’de su ana kadar tarihi metal batiklar tizerine
yapilan arkeolojik caligmalar genellikle yiizey
arastirmalar1 ve yerinde belgeleme faaliyetlerinden
ibaret olup ¢ogunlukla Birinci Diinya Savasi
batiklarmin  bulundugu Canakkale aciklarinda
yogunlagsmistir. Su ana kadar tarihi batiklarda
arkeolojik kazi calismasi yiiriitiilmemistir.

CEVREYE ETKILERI

Tarihi metal batiklarin denizel ¢evre ve biyogesitlilik
ac¢isindan hem olumlu hem de olumsuz gesitli etkileri
mevcuttur. Deniz ekosistemi icin en ciddi risklerden
biri batma aninda kargo olarak tasginmakta olan ya
da yakit depolarinda bulunan petrol {riinlerinin
zamanla korozyona ugrayan tanklardan denize
sizmasidir. Petroliiriinlerinin yani sira 6zellikle savas
batiklarinda bulanmasi muhtemel aktif durumdaki
top mermileri, ¢esitli tipte yanic1 ve patlayicilar,
kimyasal savag ajanlar1 i¢eren 6zel mithimmatlar,
kursun, civa vb. kimyasal maddeler i¢eren kargolar
onlem alinmadigi takdirde hem denizel gevre igin
hem de bu batiklara turizm, arastirma ya da koruma
amagli dalis yapan bireyler igin Onemli tehdit
olusturmaktadir (Fig.5). Batiklarda devam etmekte
olan bozulma siireci ise petrol iriinlerinin bulundugu
tanklar ya da mihimmatlar igine hapsolmus
zehirli kimyasallarin sizint1 riskini her gecen giin
artirmaktadir. Birinci Diinya Savaginda 1914-1918
arasinda yaklagik 10.000 geminin batirildigi1 tahmin

9 Canakkale Savaslar1 Gelibolu Tarihi Alan Bagskanligi tarafindan
yonetilen “HMS Majestic Batiginin Dalis Turizmine Agilmasi Proje-
si” Gliney Marmara Kalkinma Ajans: tarafindan desteklenmistir. Pro-
je saha galismalari, Istanbul Universitesi, Edebiyat Fakiiltesi, Sualt:
Kiiltiir Kalintilarin1 Koruma Anabilim Dali 6gretim iiyeleri; Prof. Dr.
Ufuk Kocabas ve Dr. Ogr. Uyesi Evren Tiirkmenoglu damismanliginda
ve Onur Akyol koordinatérliigiindeki TUBITAK Marmara Arastirma
Merkezi uzmanlari tarafindan R/V TUBITAK Marmara arastirma ge-
misinden yuritilmiistiir.
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In recent years, the most extensive survey on historic
shipwrecks in Turkey has been carried out once again
in Canakkale. Within the scope of the project’ that
started in 2019 by the Directorate of Gallipoli Historic
Site, survey work was carried out in an area of
approximately 150 square kilometers off the western
shore of the Gallipoli Peninsula. Bathymetry maps
were made by conducting side-scan sonar surveys in
the entire area, shallow seismic data were taken, and
aerial photographs, orthophotos, and 3D models were
also produced. Detected anomalies were documented
through ROV, and SCUBA dives. A detailed cultural
inventory of the area was thereby created.

Archaeological research on historic metal shipwrecks
in Turkey has generally consisted of surveys and
in situ documentation mostly concentrated off the
Canakkale coast where the World War I shipwrecks
are located. No excavations have been made so far at
historic wreck sites.

ENVIRONMENTAL IMPACTS

Historic metal shipwrecks have both positive
and negative effects on their surrounding marine
environment and its biodiversity. One of the most
serious risks for the marine ecosystem is the leakage
of petroleum products, which are carried as cargo
or in fuel tanks at the time of the sinking, from the
tanks that corrode over time. In addition to petroleum
products, active artillery shells, various types of
explosives, and special ammunition containing
chemical warfare agents, lead, mercury, etc., and
other cargoes containing chemical substances pose
a significant threat both to the marine environment
and to individuals who dive into these wrecks
for tourism, research or protection. The ongoing
deterioration process of the wrecks increases the
risk of leakage of toxic chemicals trapped in tanks or
munitions containing petroleum products day by day.
It is estimated that approximately 10,000 ships were
sunk between 1914 and 1918 in the First World War.!°
Moreover, according to existing databases, there are
over 7800 historic metal shipwrecks from the Second
World War alone in the world’s seas, of which at least

9 The Project entitled “Opening the HMS Majestic Wreck to Diving
Tourism” is administered by the Directorate of Gallipoli Historic Site and
financially supported by the South Marmara Development Agency, Proj-
ect’s fieldwork was carried out by TUBITAK Marmara Research Center
under the coordination of Onur Akyol. Project’s academic consultants
include Dr. Ufuk Kocabas and Dr. Evren Tirkmenoglu of Istanbul Uni-
versity’s Division of Conservation of Marine Archacological Objects.

10 L’HOUR 2014, 99.



edilmektedir.'® Dahasi, mevcut veri tabanlarma
gore diinya denizlerinde sadece Ikinci Diinya
Savasindan kalma 7800’iin iizerinde tarihi metal
batik bulunmakta, bunlardan en az 860’11 ise petrol
tankerleri olugturmaktadir."! Bu batiklarin toplam
kargo kapasitesinin 34 milyon tonun {izerinde
oldugu tahmin edilmekte ancak bunun ne kadarinin
cevreye zararlt olabilecek maddelerden olustugu
bilinmemektedir. Ikinci Diinya Savasi sonrasinda
savasta kullanilmayan ya da ele gecirilen kimyasal
savas mithimmatlar1 karada zahmetli yontemlerle
imha edilmek yerine kullanim Omriiniin sonuna
gelmis gemilere doldurulup bu gemilerin bilingli
olarak batirilmasiyla bertaraf edilmisler, bazen de
dogrudan denize bosaltilmislardir. Avrupa kiyilarina
yaklasik 300.000 ton iizerinde kimyasal savas ajan
iceren malzemenin bosaltildigi  bilinmektedir.

10 L’HOUR 2014, 99.

11 Pacific Regional Environment Programme (SPREP) ve Atlantic,
Mediterranean and Indian Ocean WWII Shipwreck Database (AMIO)
verilerine gore aktarilmistir.

Fig.3: Barg (Helles) / Barge (Helles).

860 are oil tankers.!! The total cargo capacity of these
shipwrecks is estimated to be over 34 million tons, but
it is not known how much of it consists of substances
that may be harmful to the environment. After the
Second World War, chemical warfare munitions that
were not used in the war or were captured were loaded
onto worn ships then scuttled at designated locations,
and sometimes were discharged directly to the sea
instead of being destroyed by painstaking methods on
land. It is known that over 300,000 tons of material
containing chemical warfare agents were discharged
off European shores. Numerous fatal incidents have
been reported, particularly caused by the highly toxic
ammunition being caught in fishing nets. Fishermen
on the Baltic coasts usually have protective equipment
on their boats due to frequent incidents of such."
Necessary actions to minimize the harmful effects of

11 According to Pacific Regional Environment Programme (SPREP) ve
Atlantic, Mediterranean and Indian Ocean WWII Shipwreck Database
(AMIO).

12 MONFILS 2005, 1-6.
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Fig.5: Patlamamis top mermileri,
HMS Majestic Batig1/ Unexploded
shells, HMS Majestic Wreck

Yiiksek miktarda zehirli olan mithimmatinin 6zellikle
balik¢1 aglarma takilmasiyla ¢ok sayida Oliimciil
kaza rapor edilmistir. Baltik kiyilarindaki balikgilar
bu tip kazalarin yayginligi sebebiyle teknelerinde
koruyucu ekipman bulundurmaktadirlar.!?> Diinya
denizleri i¢in global bir risk olusturan tarihi metal
batiklarin ¢evreye zararli etkilerinin minimuma
indirilmesi i¢in dogrudan yapilan ¢alismalar
genellikle yiiksek maliyetler nedeniyle yaygin
degildir. Ancak tarihi batiklarin yogun olarak
bulundugu Asya-Pasifik bolgesi, Meksika korfezi,
Baltikk ve Kuzey Denizinde vyiiriitilen cesitli
projelerle tespit, envanter, risk degerlendirme, risk
oranlaria gore simiflandirma ve izleme ¢aligmalari

12 MONFILS 2005, 1-6.
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historic metal shipwrecks, which pose a global risk
to the world’s seas, are not widespread due to high
financial costs. However, inventory, risk and impact
assessment, classifications according to risk ratios,
and monitoring activities are carried out by several
projects in the Asia-Pacific, the Gulf of Mexico, the
Baltic, and the North Sea regions rich in historic
wrecks. In cases of greater spills, it is preferred to
recover the wrecks completely from the seabed or
only the risky munitions, petroleum products, or toxic
chemicals from the wreck. For instance, a big oil
spill, which started due to the destruction of the USS
Mississinewa ship in Micronesia by a tropical storm
caused a major environmental disaster and a salvage




yapilmaktadir. Ciddi risk olusturan durumlarda ise
batiklarin tamamen deniz tabanindan kaldirilmast
veya sadece tespit edilen riskli mithimmat, petrol
tiriinii veya zehirli kimyasallarin batiktan ¢ikarilmast
tercih edilmektedir. Ornegin 1944°te Mikronezya’da
batirilan USS Mississinewa gemisi batiginda tropik
bir firtinanin sebep oldugu tahribatla baslayan
petrol sizintis1 bilyiik bir ¢cevre felaketine yol agarak
zorunlu bir kurtarma operasyonun yapilmasini
gerektirmistir. Yaklagik 19 milyon litre ucak yakiti
ve fuel oil yiikii oldugu bilinen geminin tanklar1 2003
yilinda yapilan ¢alismalarda /ot tapping yontemiyle
yiizeye pompalanarak sizinti giderilmistir.'?

Metal batiklar ¢evre igin olusturduklar risklerin
aksine deniz canlilarinin yasadigi korunakli yapay
resifler yaratarak biyolojik ¢esitliligin korunmasina
onemli katkida bulunmakta, 6zellikle endiistriyel
avciliknedeniyle tehditaltindaolantiirlerigin siginak
olusturmaktadir (Fig.6). Kiiclik 6lgekli balik¢ilar ise
zengin faunaya sahip bu alanlarda avcilik yaparak
ekonomik anlamda fayda saglamaktadir.

TAHRIBAT VE KORUMA YONTEMLERI

Tarihi metal batiklariklim ve sualti cevre kosullarinin
etkilerine kars1 oldukca kirilgan yapilardir. Batiklar
su altinda, 6zellikle de Tirkiye kiyilarinin iginde
bulundugu subtropikal iklim bolgelerindeki deniz
suyu kosullarinda hizli bir sekilde koralin algleri
ve bryozoa ya da yosun hayvanciklari olarak
adlandirilan deniz canlilar ile kaplanmaktadir (Fig.
7). llerleyen siirecte ise dis yiizeyin iizerindeki
oksijenin azalmasi ve deniz canlilarinin olugturdugu
tabakanin altinda kalan metalin oksidasyonu ile
birlikte korozyona ugrayarak bozulma siireci baglar.
Su altinda kalan her metal; deniz suyu sicakligi,
¢Oziinmiis oksijen seviyesi, suyun hareketleri, suyun
tuzluluk derecesi ve metalin reaktivitesine gore
farkli oranlarda korozyona ugrayarak bozulmaya
maruz kalir. Ornegin; Marmara Denizinde bulunan
AE2 denizaltisinda yapilan ¢alismalarda; batiga ait
balast tankinin 6,35 mm’lik duvar kalinliginin 92
yil i¢inde 4,6 mm’ye diistiigii tespit edilmistir.'*
Bozulmanin devam ettigi batik gévdelerinde deniz
canlilariin yogun bir sekilde yiizeylere tutunarak
agir konkresyon tabakalar1 olusturmasi da baskiy1
arttirarak ¢Okmelere yol a¢maktadir. Korozyon
siirecinin yavaslatilarak bozulmanin kontrol altina
alinmasi i¢in su ana kadar uygulanan en etkin
bilimsel yontem katodik korumadir.

13 ROGOWSKA- NAMIESNIK 2013, 461-478, MEZA 2006.
14 MACLEOD 2019, 874.
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operation was inevitably required. The tanks of the
ship, which is known to have a load of approximately
19 million liters of aviation fuel and fuel oil, were
pumped to the surface with the hot tapping method in
2003, and thus the leak was prevented.'®

As opposed to the risks they pose for the
environment, metal wrecks contribute significantly
to the protection of biodiversity by creating artificial
reefs where marine organisms can easily survive, and
constitute a shelter for endangered species that are
especially threatened by industrial hunting. Small-
scale fishermen, on the other hand, provide economic
benefits by hunting in these areas with a rich fauna.

DETERIORATION AND CONSERVATION METHODS

Historic metal wrecks are quite fragile structures
suffering the effects of climatic and underwater
environmental conditions. In subtropical regions
including Turkey, wrecks are rapidly covered
by marine organisms such as coralline algae and
bryozoa underwater. In the following process, with
the decrease of oxygen on the outer surface and the
oxidation of the metal under the protective concretion
layer formed by marine organisms, corrosion and the
resulting deterioration process begins. Submerged
metals are subject to corrosion at different rates
according to seawater temperature, dissolved oxygen
level, currents, salinity, and their reactivity. For
instance; previous studies revealed that the wall
thickness of 6.35 mm of the shipwreck ballast tank
decreased to 4.6 mm in 92 years in the case of the
AE2 submarine that sank in the Marmara Sea.'* The
formation of heavy concretion layers on the surfaces
by marine organisms increases the pressure on
wrecks’ corroded hull plates and leads to collapse.
Cathodic protection has been proven to be the most
effective scientific method applied so far to control
and minimize the corrosion process. The method is
based on the principle of preventing corrosion by
lowering the electrochemical potential of the metal
to be protected. To apply the method, it is necessary
to turn the anodic surfaces of the metal wreck into
cathodes. For this purpose, a second more reactive
metal is immersed in the wreck site as an electrolysis
cell to fulfill its anode function. Thanks to the current
passing through the connection of these two metals,
a galvanic battery is obtained. Since the metal to be
protected is the cathode of this huge battery, it does not
corrode, while the sacrificing anode metal at the other

13 ROGOWSKA- NAMIESNIK 2013, 461-478, MEZA 2006.
14 MACLEOD 2019, 874.
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 site, Barge off the Anzac cove.
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Fig.7: Maria Delle Vittorie Batig1, Tekke koyu/
Maria Delle Vittorie Wreck, W beach.
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Yontem,  korunacak  metalin  elektrokimyasal
potansiyelinin distiriilmesiyle korozyonun
engellenmesi  prensibine  dayanir.  YOntemin

uygulanabilmesi i¢in metal batigin ylizeyindeki
anodik bolgelerin katot haline getirilmesi gereklidir.
Bu amagla anot gorevini yerine getirmek iizere
batigin imal edildigi metalden daha aktif ikinci bir
metal batik alanina yani elektrolit i¢ine daldirilir. Bu
iki metalin baglantisindan gegen akim sayesinde ise
galvanik bir pil elde edilir. Korunmasi istenen metal bu
devasa pilin katodu oldugu i¢in korozyona ugramazken
akimin diger ucunda bulunan anot metali ¢oziinerek
bir bakima kendini feda etmis olur. Anot metali
olarak genellikle ¢inko, aliiminyum ve magnezyum
podlar1 kullanilmaktadir. Anot metalleri kullanildik¢a
kiitle kayb1 yasanacagi icin belirli periyodlarda metal
podlarin degistirilmesi gerekir. Galvanik anotlu bu
sistemin yani sira, dig akim kaynakl katodik koruma
yapmak da miimkiindiir. Ancak bu sistem elektrik
enerjisi bulunmayan bdlgelerde uygulanamadigi
icin genellikle kiyitya uzak batik alanlarinda tercih
edilmemektedir. Gliniimiizde agik deniz petrol
platformlari, boru hatlari, limanlar, deniz araglari,
koprii ayaklari vb. metal yapilarin korunmasinda da
kullanilan katodik koruma yonteminin korozyon orani
yiiksek ve govdeleri deniz canlilariyla kapli olan tarih
metal batiklara uygulanmasi ise modern yapilardan
farkli olarak korozyon siireci ve biyolojik olusumun
detayli olarak anlagilabilmesi ile miimkiindiir.
Uygulama o6ncesi batik alaninda korozyona etki eden
cevre kosullart belirlenmelidir. Bu kosullar batik
cevresinden sediment karotlar1 alinarak, akinti, kirlilik,
tuzluluk, sicaklik, pH ve ¢oziinmiis oksijen 6l¢timleri
aracihigiyla degerlendirilir.  Batik  gdovdelerinden
alinacak metal 6rnekler iizerinde de korozyon oranlari,
elektro-kimyasal ozellikler ve biyolojik olusumlarin
anlasilmast igin ¢esitli analizler de yapilabilmektedir.
Uygulanacak koruma ydntemi ve koruma stratejisi bu
degerlendirmelerisigindamikro-gevre kosullarina 6zgii
tasarlanmalidir. Tiirkiye’de su ana kadar tarihi metal
batiklarda yapilmis tek koruma c¢alismasi 1. Diinya
savaginda Marmara Denizinin giineyinde batirilan
Avustralya denizaltist AE2’ye uygulanmistir. 1995°te
Selguk Kolay tarafindan yiiriitiilen arastirmalarda 73
metre derinlikte kesfedilen 55 metre uzunlugundaki
denizalt1 2014 yilindaki incelemeler sirasinda katodik
koruma sistemi kurularak koruma altina alinmistir.
Batik alanma indirilen, toplam 23.5 m? geometrik
yiizey alanina sahip 3 ayri ¢inko anot podu batigin
ki¢ kismindaki su kanadina, orta kismindaki kumanda

L}

end of the current dissolves. Zinc, aluminum, and
magnesium pods are widely used as anode metals.
Since the loss of mass is expected as anode metals
are used, metal pods must be replaced at certain
periods. In addition to this system with the galvanic
anode, it is also possible to provide external current-
sourced cathodic protection. However, since this
system cannot be applied in areas where there is
no electrical energy, it is generally not preferred at
wreck sites located far from the coast. Today most
of the modern submerged metal structures such as
offshore oil platforms, pipelines, ports, sea vessels,
and bridge piers are maintained with the cathodic
protection method. However, its application to
historic metal wrecks with high corrosion rates
and fully covered with marine organisms, unlike
modern structures, requires understanding the
corrosion mechanism and biological formation in
detail. Before the installation, the environmental
conditions affecting the corrosion mechanism at
the wreck should be determined. These site-specific
conditions can be assessed through measurements
of current, pollution, salinity, temperature, pH,
and dissolved oxygen and by taking sediment
core sampling around the wreck site. Various
analyses can be also performed on metal
samples from wrecks hull plates to understand
corrosion rates, electrochemical properties, and
biological formations. The protection method and
conservation strategy should be designed according
to micro-environmental conditions in light of these
evaluations. The only conservation work carried
out on historic metal shipwrecks in Turkey so far
has been applied to the Australian submarine AE2,
which was sunk in the south of the Marmara Sea
during World War I. The 55-meter-long submarine,
which was discovered at a depth of 73 meters during
an expedition conducted by Selguk Kolay in 1995,
was put under protection by a cathodic protection
system installed in 2014. 3 separate zinc anode
pods with a total geometric surface area of 23.5 m?,
were connected to the hydroplane at the stern of the
shipwreck, the conning tower in the middle, and the
windlass at the bow. The system, which is expected
to provide protection for approximately 5-10 years,
is also the largest-scale in situ conservation project
ever tried on a historic metal wreck of that size.!

15 MACLEOD 2002, 697-714, MACLEOD 2019, 868-879.



kulesine ve bag kisimdaki irgata baglanmstir. Yaklasik
5-10 yil arasinda koruma saglamasi beklenen sistem
ayni zamanda tarihi bir metal gemi batiginda simdiye
kadar denenmis en biiyiik Olcekli in situ koruma
projesidir.!3

Oncii drnekleri Bat1 Avustralya Denizcilik Miizesi
uzmanlar1 tarafindan Avustralya kiyilarinda yer
alan tarihi batiklara uygulanarak'® yayginlasan bu
tip koruma projelerinin sayis1 diinyada giin gegtikce
artmakta ve uygulanan yoOntemler yeni verilerle
gelistirilmektedir. Simdiye kadar yapilan diger
katodik koruma uygulamalar1 arasinda; Iskogya’da
Duart Point batig1,"” Ispanya’da Trafalgar Savaginda
batirilan Bucantaure ve Fougueux gemilerine ait
top ve capalar,'® Italya’da Marettimo (Sicilya)
adas1 aciklarinda bulunan 17-18. ylizyillara ait
demir toplar,' Fransa’da halen devam etmekte olan
SOS (Save Our Shipwrecks) projesi kapsamindaki
SG-11-Alice Robert ve HMS Daffodil batiklart
bulunmaktadir.?’

Tarihi metal batiklar dogal ¢evrenin neden oldugu
korozyonun yani sira insan etkisiyle de biiytlik
tahribata ugramaktadirlar. Bu tahribatin en basinda
endistriyel amagli sokiim c¢alismalart gelmektedir.
Batiklarin hurda metal olarak degerlendirilmesi
ya da gemi kargolarinda bulunan kursun, giimiis,
nikel, kalay, bakir gibi ¢esitli hammaddelerin
ekonomik degeri sebebiyle bu alanda uzmanlagmis
0zel sirketler metal batiklarr ilgili hiikiimetlerden
legal yollarla satin alip sokiim ¢aligmalari
yiiriitebilmektedir. Ornegin 2012-2013 yillarinda
Ikinci Diinya Savasi batigi SS Gairsoppa’dan
Britanya hiikiimetinin izniyle yaklasgtk 100 ton
glimiis kargo ¢ikarilmistir.>! Fransa’da ise 6zellikle
tarihi batiklardaki metal hammadde kargolarin
cikarilmasi igin ¢esitli girisimler yapilmaktadir.?
Devletlerin pek cogu halen tarihi metal batiklarin
korunmasi i¢in yeterli yasal altyapiya sahip degildir.
Birlesmis Milletler Deniz Hukuku So&zlesmesi
(1982) tarihi batiklar i¢in sadece sinirli bir koruma
saglamakta ve yasal izinlerle sokiim yapilmasina
imkan tanimaktadir. Ancak UNESCO’nun 2001
tarihli “Sualt1 Kiiltiir Mirasinin Korunmasina iligkin
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Pioneered by the experts of the Western Australian
Maritime Museum and applied to many historic
wrecks in Australian waters'®, the number of
conservation projects worldwide has been on the
increase day by day and the current methodologies
are being developed with new data. Up to date,
similar sites protected with cathodic systems include
the cannons and anchors of the Duart Point wreck!”
in Scotland, the Bucantaure and Fougueux'® ships
sunk in the Battle of Trafalgar in Spain, and 17-18th
century iron cannons off the island of Marettimo
(Sicily) in Italy', the shipwrecks of SG-11- Alice
Robert, and HMS Daffodil within the scope of the
ongoing SOS (Save Our Shipwrecks) project in
France. %

Besides corrosion caused by the nature, historic
metal wrecks are also subject to destruction by
deliberate human activities as well. The most
widespread type of this destruction is industrial
dismantling. Due to the economic value of those
wrecks as scrap metal or the high value of various
raw materials such as lead, silver, nickel, tin, and
copper in ship cargoes, private companies can
legally purchase metal wrecks from the relevant
governments and can dismantle or recover the
wrecks. In 2012-2013, approximately 100 tons
of silver cargo was removed from the World War
IT wreck SS Gairsoppa with the permission of the
British government.?! In France, various attempts
are made to extract metal raw material cargoes from
historic shipwrecks.”? Many countries still do not
have sufficient legal tools to protect historic metal
shipwrecks. The United Nations Convention on
the Law of the Sea (1982) provides only limited
protection for historic shipwrecks and allows for
dismantling through legal permissions. However,
with the “Convention on the Protection of
Underwater Cultural Heritage” of UNESCO dated
2001, cultural heritage objects older than 100 years
have been taken under protection and the legislation
gap especially regarding the situation of shipwrecks
in international waters has been filled.® While the
convention is an important step toward protection,
the recommended rules are only applicable to the
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Sozlesmesi” ile 100 yildan daha eski olan tiim
batiklar koruma altina alinarak 6zellikle uluslararasi
sulardaki batiklarin durumuyla ilgili yasal bosluk
doldurulmustur.?® So6zlesme koruma igin Onemli
bir adim olsa da tavsiye edilen kurallar sadece
su ana kadar sozlesmeye taraf olan 72 iilke igin
baglayicidir. Kara sularinda bol miktarda tarihi batik
bulunan ABD, Ingiltere, Asya-Pasifik iilkelerinin
biiylik ¢cogunlugu ve Tiirkiye ise heniiz s6zlesmeyi
onaylamamustir.

Koruma ile ilgili yasal zaaflarin bulunmasi izinli
miidahalelerin yaninda yasadisi dalislarla batiklarin
yagmalanmasina da yol agmaktadir. Ozellikle 1945
yili Oncesine tarihlenen metal batiklarin gévdeleri
diinya pazarinda bilylk talep gormektedir. Bu
durumun 6zel sebebi; diinyada yer iistiinde niikleer
silahlarin kullanilmaya baslandigi 1945 yilindan
itibaren atmosferdeki radyoaktivitenin artmasi ve
dolayistyla bu tarihten sonra iretilen metallerde
belirli miktarda radyoaktif kirliligin olmasidir.
Giinlimiizde bazi bilimsel calismalarda, dzellikle de
parcacik fizigi deneylerinde kullanilan laboratuvar
ekipmanlarinin ve medikal endiistrisinde X-ray
cihazlari, geiger sayaci vb. cihazlarin {iretiminde
disik radyasyonlu metale duyulan ihtiyag
ozellikle 1945 Oncesinde batan savas gemilerini
hedef haline getirmistir.** Son yillarda Endonezya
aciklarindaki Java Denizinde yaklasik 40 tarihi
batigm bu amagla illegal olarak yagmalandigi,
bunlar arasinda Ikinci Diinya savaginda batirilan
175 metre uzunlugundaki kruvazér HMS Exeter ve
yaklasik 100 metrelik destroyer HMS Encounter’in
tamamen su altindan ¢ikarildigi anlagilmistir.?®
Su alt1 kiiltir mirasinin korunmasi ya da baz
durumlarda bilimsel arastirmalar ya da insanliga
hizmet icin feda edilebilmesi biiyilik bir ikilemdir.
Bu konudaki tartigmalar gittikge artarken herhangi
bir diizenlemenin halen yapilmamasi yagmay1 her
gegcen giin artirarak uluslararasi yasa digi pazari
biytitmektedir.?

Insan etkisiyle olusan tahribatin diger kaynaklari
arasinda  balikgilik  faaliyetleri  gelmektedir.
Endiistriyel balik¢1 gemileri av ekipmanlarinin
zarar gormemesi icin genellikle batik alanlardan
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72 countries that have ratified the convention so
far. The USA, England, Asia-Pacific countries, and
Turkey, which have the majority of the historic
shipwrecks in their territorial waters, have not yet
ratified the convention.

As well as authorized interventions, the legal gaps
regarding the protection lead to illegal diving and
looting of wrecks. In particular, metal wrecks
dating before 1945 are in great demand in the
world markets. The special reason for this is the
increase in radioactivity in the atmosphere since
1945 when nuclear weapons began to be used on
the ground and therefore, there is a certain amount
of radioactive pollution in the metals produced after
this date. Today, the manufacture of some laboratory
equipment used in scientific studies, especially
particle physics experiments, X-ray devices, Geiger
counters, etc. in the medical industry requires low-
background metals. This situation especially makes
the warships sunk before 1945 a target for the black
market. 2* Tt has been reported that approximately
40 historic shipwrecks have been illegally looted for
this purpose in the Java Sea off the coast of Indonesia
in recent years, among which the 175-meter-long
Second World War cruiser HMS Exeter and the
100-meter-long destroyer HMS Encounter, were
completely removed.” It is a great dilemma that
underwater cultural heritage should be preserved
or in some cases can be sacrificed for scientific
research or in service of humanity. While the debate
on this issue is growing, the lack of any regulation
helps looters and enlarges the international illegal
market.?

Fishing activities are among the other sources of
human-induced destruction. Although industrial
fishing vessels generally avoid wreck sites for
possible damage to their fishing gear, many of
the wrecks are covered with trawling nets, also
known as ghost nets. Trawler nets cause pieces of
these structures to break off and small objects or
ammunition to drift, also making scientific research
at those sites much more difficult.”’
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kacinmalarma ragmen batiklarin birgogu hayalet
ag olarak tamimlanan aglarla kaplhidir. Ozellikle
trol aglarnin batiklara takilmast bu yapilardan
parcalar kopmasina ve kiigilk objeler ya da
mithimmatin siiriklenmesine sebep olarak aymn
zamanda batiklarda yiiriitiilen bilimsel ¢alismalari
da zorlastirmaktadir (Fig. 8).%

Tiirkiye’deki tarihi batiklar da insan kaynakli tahribata
maruz kalmistir. Canakkale savas batiklarmin bir kismi
1923-1970 yillar1 arasinda hiikiimet kararnameleriyle
yerli ve yabanci sirketlere verilen resmi izinlerle
parcalanarak hurda olarak satilmigtir (Fig. 9-10).%
Batiklar, yakin doneme kadar dalisa yasak olmasina
ragmen kontrolsiiz kagak daliglar ve balikgilik
faaliyetlerinin sebep oldugu olumsuz etkilerle de tahrip
edilmistir. Ancak 2021 yilinda Canakkale Savaslari
Gelibolu Tarihi Alan Baskanligi’nin bélgeyi “Gelibolu
Sualt1 Parki” olarak ilan etmesiyle bolge fiilen koruma
altina alinmustr.

27 GUERIN 2014, 121, L'HOUR 2014, 102.
28 ATABAY 2013, 1-24.

Fig.8: Balike1 aglari, Barg, Kemikli Burnu agiklary/
Fishing nets, Barge off the Kemikli cape.

Historic shipwrecks in Turkey have also been
subjected to human-induced destruction. Some of
the Canakkale war wrecks were dismantled and
sold as scrap with the official permissions given
to local and foreign companies by government
decrees between 1923-1970.28 Although diving was
prohibited until recently, the wrecks were destroyed
by uncontrolled illegal diving and the negative
impacts of fishing activities as well. However,
with the declaration of the region as “Gallipoli
Underwater Park” in 2021 by the Directorate of
Gallipoli Historic Site, the region is now actually
taken under protection.

28 ATABAY 2013, 1-24.
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DALIS TURIZMI VE ALAN YONETIMI

1950’li yillardan itibaren tarihi metal batiklar
diinyanin her yerinde dalgiglar igin oldukca
cezbedici dalis noktalar1 olmustur. Batiklarin
tarithi ve sembolik 6nemi, bulunduklar1 alandaki
biyogesitliligin zengin olmasi ve teknik dalislara
imkan saglamasi bu alanlar etrafinda dalis kuliipleri,
Ozel dalis ve gezi tekneleri, acentalar, oteller vb.
paydaslarin olusturdugu 6nemli bir turizm agmin
gelismesine sebep olmaktadir. Ingiltere’deki
istatistiklere gore iilkede dalig turizminin toplam
hacminin yillik 360 milyon sterlin civarinda
oldugu bu miktarin 6énemli bir kisminin ise batik
dalislarindan saglandigi tahmin edilmektedir.?’
Ingiltere’nin yami sira Pasifik Okyanusunda yer
alan Mikronezya’daki Chuuk (Truk) Lagiinii
Japon donanmasina ait 100’den fazla Ikinci Diinya
Savagi batigi ile diinyanin en onemli tarihi batik
alanlarindan biridir. 1971°de yasal koruma altina
alman ve sportif daliglar icin son derece elverisli
derinliklerde bulunan batiklar dalis turizmi sayesinde
bolge ekonomisinin temel kaynaklarindandir.*
Tarihi batiklar rekreasyonel amagcli turizmin diginda
savas anitlar1 ya da sehitlikler olarak uluslar i¢in
sembolik anlam tagimakta ve bu amagcla da ziyaret
edilmektedir. Hawai, Pearl Harbor’da bulunan
Ikinci Diinya Savasi batigi USS Arizona alanda
dalisa izin verilmemesine ragmen her yil yaklasik
1,8 milyon ziyaretgiyi agirlamaktadir.’!

Ekonomik degerinin yani sira turizm faaliyetlerinin
batiklar iizerinde yikici bir etkisi de bulunmaktadir.
Ornegin Misir’da bulunan I Diinya Savasi batigi SS
Thistlegorm’da yapilan kontrolsiiz dalislar batigin
tahrip olmasina neden olmustur. Yaz sezonunda her
giin yaklagik 600 dalisin yapildigi batik alaninda
dalig teknelerinin palamar halatlarini batik iizerine
baglamasi, batiklardan hatira amacgl pargalarin
koparilmasi ya da taginabilir objelerin alinmasi gibi
Oonemli sorunlar yasanmaktadir. Alana ¢ok fazla
dalis yapilmast ve oOzellikle dalgiglarin geminin
kapali boliimlerine girebilmesi de bu alanlardaki
oksijen miktarin1 artirarak korozyon siirecini
hizlandirmaktadir.> Chuuk (Truk) Lagiiniinde ise
batiklar yasal koruma altinda olmasina ragmen
pek cok obje cikarilarak hediyelik esya olarak
satilmaktadir. Ayrica Chuuk batiklarini atalarinin
savas mezarlar1 olarak goéren Japon halkinin
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DIVING TOURISM AND SITE MANAGEMENT

Since the 1950s, historic metal wrecks have been
very attractive diving spots for recreational divers
all over the world. The historic and symbolic
importance of the wrecks, the rich biodiversity
at wreck sites, and the opportunities for technical
diving have created an important tourism network
consisting of stakeholders such as diving clubs,
private diving, excursion boats, agencies, hotels,
etc. According to statistics in the UK, the volume of
the diving tourism economy in the country reaches
up to 360 million pounds per year, and it is estimated
that a significant part of this amount is provided by
wreck diving.? Chuuk (Truk) Lagoon in Micronesia,
located in the Pacific Ocean, is also one of the most
spectacular historic wreck sites in the world, with
more than 100 World War II shipwrecks belonging
to the Japanese navy. The wrecks, which were
taken under legal protection in 1971 and are at very
suitable depths for recreational diving, are the major
sources of the economy of the region due to diving
tourism.*® Apart from recreational tourism, historic
shipwrecks have symbolic meanings for nations as
war memorials and graves and are also visited for
this purpose. Although diving is not allowed at the
wreck site, the World War II shipwreck USS Arizona
in Pearl Harbor, Hawaii hosts approximately 1.8
million visitors every year.’!

In addition to its economic value, tourism activities
may also have a devastating effect on the wreck sites.
For example, uncontrolled diving in the World War
IT wreck SS Thistlegorm in Egypt causes the wreck
to be seriously destroyed. The wreck site, where
approximately 600 dives are made per day during
the summer season, has been suffering important
problems such as tying the mooring lines directly
to the wreck and looting movable objects and wreck
pieces as souvenirs. The excessive number of divers
at the wreck site, and in particular, divers being able
to enter the enclosed parts of the ship increases the
amount of oxygen in these areas and accelerates
the corrosion process.*> In Chuuk (Truk) Lagoon,
although the shipwrecks are under legal protection,
many objects are removed and sold as souvenirs.
Besides, it is known that the Japanese people, who
see the Chuuk wrecks as the war graves of their
ancestors, are not pleased with the recreational
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batiklarin bu sekilde yagmalanmasina ve halen insan
kalintilarina rastlanabilen bu batiklara turizm daliglari
yapilmasindan hosnut olmadiklar1 ve batiklara saygi
gosterilmesini bekledikleri bilinmektedir.** Benzer
problemlerden dolay1 pek ¢ok iilke tarihi batik
alanlarmi kontrollii bir sekilde turizm dalislarina
acarak stirekli izleme yontemleri gelistirmekte,
belirli araliklarla yapilan korozyon Sl¢iimleriyle de
etki ve risk degerlendirme caligmalar1 yapilmakta
ayrica uzun vadeli egitim, yaygmlastirma,
arastirma faaliyetleri ve genis kapsamli programlar
yiirlitmektedir. Bunar arasinda; Avustralya’da “Tarihi
Batiklar Program1” (Austarlia’s Historic Shipwrecks
Program)**, ABD’de “Ulusal Deniz Koruma Alanlari
Sistemi” (National Marine Sanctuary)®, “USS
Arizona Koruma Projesi*®” gibi disiplinler aras1 6rnek
uygulamalar yer almaktadir. Ingiltere’de Nautical
Archaeology Society tarafindan gelistirilen “Bir
Gemi Batig1 Evlat Edin!” programiyla goniilliilerin
batiklarla ilgili egitim ve arastirma faaliyetlerine
katilimi1 6zendirilmis, British Sub-Aqua Club (BSAC)
tarafindan ise “Batik Dalgiclart i¢in Uygulama
Ilkeleri” yayimlanmistir.?’

Tiirkiye’de uzun yillar kaderine terk edilen tarihi
metal batiklar i¢in 2019-2022 yillar1 arasinda
Canakkale Savaglar1  Gelibolu  Tarihi  Alan
Baskanligi’nin yonettigi “ HMS Majestic Batiginin
Dalis Turizmine Kazandirilmasi” projesi ve Gelibolu
Tarihi Sualt1 Parkinin agilmasiyla ¢ok 6nemli adimlar
atilmistir. Proje ile alandaki Birinci Diinya Savasi
batiklar1 dalis turizmine agilarak, pilot uygulamanin
yapildigit HMS Majestic (1895-1915) batiginda
belgeleme calismalar1 yapilmis (Fig.11-12), batik
alaninda dalis giizergahlar belirlenerek, bilgi ve
yonlendirici levhalar tasarlanmistir. Giivenlik ve
izleme faaliyetleri i¢in hem su altina hem de karadan
batigin bulundugu bolgeyi goriintiileyecek kamera
sistemleri yerlestirilmis ve dalislarda kullanilmasi
planlanan dalgi¢ takip sistemleri kurulmustur.
Dalis operasyonlarini  kolaylagtirmak {izere batik
yakinlarindaki Mehmetgik Feneri kiyisina bir iskele
de insa edilmistir.
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diving and looting of the shipwrecks in this way
and expect the wrecks to be respected where human
remains can still be found.** Due to similar problems,
many countries develop continuous monitoring
methods, allow tourism dives in a controlled manner,
impact and risk assessment studies are carried
out with corrosion measurements made at regular
intervals, and long-term training, dissemination,
research activities, and large-scale programs are
implemented. There are several interdisciplinary
examples of best practices such as the “Historic
Shipwrecks Program” in Australia*, the “National
Marine Sanctuary System” and the “USS Arizona
Conservation Project’ in the USA. “Code practice
for wreck divers” was published by the British Sub-
Aqua Club in the UK and also in the scope of the
“Adopt a Shipwreck!” program developed by the
Nautical Archaeology Society, the participation of
volunteers in training and research activities related
to historic wreck sites was encouraged.’’

In Turkey, very important steps have been taken
recently for the historic metal shipwrecks that
have been left to their fate for many years with the
“Opening of the HMS Majestic Wreck to Diving
Tourism” project between 2019-2022 and the
inauguration of the Gallipoli Historic Underwater
Park by Directorate of Gallipoli Historic Site. The
project aimed to open First World War wrecks in
the area to diving tourism in a controlled manner.
First, the documentation work was carried out on
the shipwreck of HMS Majestic (1895-1915),
where the pilot application was made. Diving routes
were determined at the wreck site, and informative
signs were designed. Diver tracking systems and
cameras have been installed both under and above
water for constant monitoring and security of the
wreck site. A pier was also built on the shore of
Mehmetcik Lighthouse near the wreck to facilitate
diving operations.

33 JEFFERY 2017, 57-58.

34 VIDUKA 2017, 80.

35 BROADWATER 2006, 79-80.
36 RUSSEL vd. 2004, 54-63.

37 FIRTH 2018, 28.

85






ig.11: HMS Majestic batig1 belgeleme ¢al

O N

sm.iﬁ.}rl A

~

o

Reco

at HMS Majestic wré\ck

N > o e

e Il
L

Y

S

te







Tarihi metal batiklar gegmiste nadiren korunmaya
ve arastirmaya deger olarak goriilse de bu durum
giiniimiizde biiyiik 6l¢iide degismistir. Dlinya ¢apinda
tarihi batiklarla ilgili gelistirilen bilimsel arastirma ve
koruma projelerinin sayisi gittikge artmaktadir. Dogal
sebepler ve insan etkisiyle kolaylikla bozulmaya
maruz kalan batiklar siirekli izleme programlari,
yasal diizenlemeler ve ¢esitli bilimsel uygulamalarla
korunarak bu tahribat ve tahribatin ¢evreye olumsuz
etkileri de en aza indirilebilir. Batiklar akademik
arastirmalar i¢in degerli bilgiler sunarken, insanliga
savasin yikiciligini hatirlatan anit mezarlar olarak da
toplumlar icin biiyiik anlam tagimaktadirlar.

Tirkiye’de son yillarda yapilan c¢aligmalarla
Gelibolu Sualtt Parkinin agilmasi tarihi batiklarla
ilgili yeni bilimsel aragtirmalarin yapilmasi, egitim
ve yayginlagtirma faaliyetleriyle toplumsal bilincin
artirlmasi, risk ve c¢evresel etki degerlendirme
caligmalartyla uzun vadeli koruma stratejilerinin
olusturulmast ve kontrollii turizm dalislariyla
ekonomik katma deger iiretilebilmesi i¢in biiyiik bir
firsattir. Tarihi batiklarin korunmasit hem kiiltiirel
miras agisindan yiiksek deger tasimalari sebebiyle
gerekli, hem de g¢evresel riskler barmdirdiklari igin
zorunludur. Batiklarin turizm endiistrisine katkisi
ve ekolojik faydalari, batiklarin korunmasi ve yeni
bilimsel arastirmalar icin gerekli kaynaklar1 telafi
etme potansiyeline sahiptir.

TINA

While historic metal shipwrecks were rarely seen as
worthy of preservation and research in the past, this
situation has changed drastically today. The number
of scientific research and conservation projects
concerning historic shipwrecks has been increasing
worldwide. The wreck sites are subject to decay
both by natural causes and human intervention and
this can be minimized with continuous monitoring
programs, necessary legal regulations, and various
scientific practices. Historic wrecks provide valuable
information for academic research. They also have
symbolic meanings for societies as war graves
and memorials reminding the devastating nature
of war. The recent inauguration of the Gallipoli
Underwater Park in Turkey can be seen as a great
opportunity to conduct new scientific research
on historic shipwrecks, to raise social awareness
through education and dissemination activities, to
create long-term protection strategies together with
risk and environmental impact assessment studies,
and to generate economic value through controlled
tourism dives. The contribution of the shipwrecks
to the tourism industry and their ecological benefits
will compensate for the resources necessary for the
preservation of the shipwrecks and new scientific
research.

Barc¢/Barge
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IKONOGRAFIK
BILGILER ISIGINDA
FENIKE GEMISININ
INSA METODOLOJISI




The Phoenician
Shipbuilding Process
Based on Iconographic
Information




*K. Emrah ERGINER

0ZET

Bu calismada, “360 Derece Tarih Arastirmalari
Dernegi” tarafindan insa edilen Fenike kiiltliriine
ait geminin ikonografik veriler 1s18inda yeniden
insasimnin miihendislik verileri ele alinmaktadir.
2021 yili i¢inde 360 Derece Tarih Arastirmalari
Dernegi tarafindan gergeklestirilen inga projesinde
arkeolog Osman Erkurt’un ikonografik ¢aligmalari
degerlendirmesivetekneninbas-ki¢bodoslamalarini,
omurgasini ve ilk sira dip kaplamasini eklemesi, ilk
asamay1olusturur. Projenin ikinciagsamasinda Emrah
Erginer bagkanligindaki ekip tarafindan s6z konusu
baslangic ¢alismasi {i¢ boyutlu olarak fotogrametri
yontemi ile taranmig ve modellenmistir. Govde
formunun olusturulmasi sirasinda ahsabin dogal
formunun miisaade ettigi dlgiide uygun konumlara
triz ¢italar yerlestirilmistir. Bdylelikle ii¢ boyutlu
tekne formu olusturularak gdévde yapis1 elde
edilmistir. Miithendislik hesaplarimin yapilabilmesi
icin tekne govdesi bilgisayar ortaminda gemi insa
programlar1 araciligiyla aktarilmistir. Ardindan
geminin meyil deneyi ve On stabilite hesaplari
yapilmistir. Bu ¢alisma, s6z konusu ¢alismanin gemi
miithendisligi disiplini kapsaminda incelenmesidir.
Bu c¢alismanin ilk bilimsel makalesi “Arkeoloji
ve Sanat” Dergisi’nin Aralik 2021 sayisinda
“Arkeolojik Veriler Isiginda Insa Edilen Fenike
Gemisinin Incelemesi” bashg ile yaymlanmis ve
arkeolojik c¢aligmasi Mehmet Bezdan tarafindan
yapilmaistir.

Anahtar kelimeler: Fenike, Antik Cag Gemileri,
Antik Cag Denizciligi, Hippoi, Gemi Insaati ve
Stabilite, Kavela-zivana, Ahsap Gemi

**Burak GOKSU

ABSTRACT

This study tackles the engineering data of the
reconstruction of the Phoenician ship built by the
“360 Derece Tarih Arastirmalart Dernegi” based
on the iconographical data. The first phase of the
building project, that was made possible by the
360 Derece Tarih Arastirmalart Dernegi, included
a review of the iconographic data, assembly of the
stem and sternpost, the keel, and the first strake of
the bottom planking of the vessel by archaeologist
Osman Erkurt in 2021. During the second phase, the
initial work was scanned and modelled in 3D using
photogrammetry by a team under the supervision
of Emrah Erginer. While forming the shape of the
hull, battens were installed in proper positions to
the extent allowed by the natural form of the wood.
As a result, a three-dimensional form was created
to shape the hull. The data was then transferred
into computer through a shipbuilding program for
further engineering calculations. Afterwards, the
vessel’s inclining test and preliminary stability
calculations were performed. This is an analysis
of these results from the viewpoint of marine
engineering. The primary scientific article on this
work “Analysis of a Phoenician Ship Reconstruction
Based on Archaeological Data” was published in
the December 2021 issue of the “Arkeoloji ve Sanat
Dergisi” (Journal of Archaeology and Art) and the
archaeological aspect of the project was studied by
Mehmet Bezdan.

Keywords: Phoenicia, Ancient Ships, Ancient
Seafaring, Hippoi, Shipbuilding and Stability,
Mortise and Tennon, Wooden ships
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1.GIRIS

Akdeniz tarihi agisindan oldukca Ozel bir yere
sahip Fenike kiiltiirii, denizcilik tarihi agisindan da
bliylik dneme sahiptir. Hem modern aragtirmacilar
hem de antik kaynaklar Fenikelilerin denizci
yonlerine vurgu yapmaktadir. S6z konusu
kaynaklara gegcmeden once Fenikelilerin deniz ile
iligkilerini anlamak i¢in bulunduklar1 cografyanin
da incelenmesi gerektigi goriisiindeyiz. Fenikeliler
baslangicta Suriye-Filistin kiy1 ¢izgisinde; kuzeyde
Tel Sukas, glineyde ise Akka arasinda kalan bolgede
bulunmaktadirlar'. Bulunduklari cografyada kiy1
cizgisinin ardinda yiikselen daglar ile kiy1 seridi
arasina sikigtiklar1 goriilmektedir (Fig. 1). Bu
acidan bakildiginda Fenikelilerin denize agilmasi
bir bakima bulunduklari cografyanin getirisidir. Zira
ticaret i¢in bir yiikiin en kisa siirede, en ucuz ve en
giivenli sekilde bir noktadan digerine ulastirilmasi
gerekmektedir. Karadaki ticaret yollarin oldukca
zorlu oldugu bir cografyada deniz ticaretinin daha
cok yiikii, daha kisa zamanda, daha giivenli sekilde
tasimaya izin verdigi aciktir. Bu artt degerler
disiiniildiigiinde Fenikelilerin Akdeniz’e agilmasi
cografi ve ticari sartlarin bir sonucudur.

Fenike Uygarligina ait gemilerin yazili ve
ikonografik kaynaklarda incelenmesine ge¢gmeden
onemli bir hususun belirtilmesi gerekmektedir.
360 Derece Tarih Aragtirmalari Dernegi tarafindan
inga edilen geminin bir ticaret gemisi oldugu goz
onlinde bulundurularak, bu noktada ikonografik
inceleme agirlikli olarak ticaret gemileri tizerinden
gerceklestirilmistir?.

2. AMAC VE YONTEM

Gemi batiklarinin incelenmesiyle ahsap teknelerin
iki farkli gekilde {iretildigi ortaya gikmaktadir. Ilk
yontemde omurganin yerlestirilmesinin ardindan
kaplama ahsaplarin birlestirilmesi ile olusturulan
kabugun (teknenin) i¢ kismma daha sonra eklenen
posta (kaburga/egri) ile kabugun saglamlastirilmasi
esasina dayanir ve “shell-first” (kabuk oncelikli)
yontemdir (Roberts 2006). Diger yontem omurgaya
sabitlenen posta (kaburga/egri) ile olusturulan iskelete
govde materyalinin (bu caliymada ahsap) sarilmasi
usuliine dayanan ve “frame-first” (iskelet oncelikli)

1 Moscati,2004
2 Bezdan vd., 2021
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1.INTRODUCTION

Phoenician culture, having a very special role in the
history of Mediterranean region, is also of significant
importance in maritime history. Both modern
researchers and historical sources emphasize the
seafaring skills of Phoenicians. Before referring
to these sources, it would be better to review the
geography they lived in for a better understanding
of their relationship with the sea. Originally, the
Phoenicians inhabited on the coastline of Syria-
Palestine, an area delimited by Tel Sukas in the
north, and by Akka in the south'. It appears that they
were stuck between the sea and the mountains (Fig.
1). When viewed from this aspect, Phoenicians seem
to have been somewhat forced to set sail because of
the geographical conditions. Likewise, in order to
sustain their trade relations, they had to transport
their merchandise in the shortest period of time and
in the cheapest and safest way from one point to
another. In a geography where overland trade roads
are pretty rough, maritime trade would allow more
products to have been transported safer within a
shorter period of time. Considering these factors, it
is possible to say that setting sail to Mediterranean
was a

Before a review of the Phoenician vessels in written
and iconographical sources, it should be emphasized
that our iconographical analysis focused mainly
on merchantmen since the boat reconstructed by
360 Derece Tarih Arastirmalari Dernegi was a
merchantman?.

2.0BJECTIVES AND METHODOLOGY

The analysis of shipwrecks has revealed that there
were two ways of constructing a wooden boat. The
first one is the shell-first method, where primarily
the keel is built, and then the planks are joined to
compose the shell (hull), followed by fastening of
the futtocks (frames/floor timbers) to the hull to
stiffen it (Roberts 2006). The other method which
is called the frame-first method, comprises building
of the vessel’s skeleton by fastening the futtocks
(frames/floor timbers) onto the keel, and then
clothing the skeleton (wooden in this study) with
a skin of planking. Furthermore, archaeological

1 Moscati,2004
2 Bezdan et al., 2021
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Denizcilik Arkeolojisi Dergisi

Fig. 1: Yunanlilar tarafindan Phoinike olarak adlandirilan Fenike tilkesinin sinirlar1 kabaca bugiinkii Liibnan’a
karsilik gelir.3

Fig. 1: The territory of the land of Phoenicia called by the Greek as Phoinike coincides roughly with those
of the present Lebanon’

3 Semmler ve Aubet, 2001, 6-15, fig. 2




olarak adlandirilan yontemdir. Ayrica kabuk o6ncelikli
yontemden iskelet oncelikli yonteme gecis silirecinde
“karma insa yontemi” olarak adlandirilan bir asamanin
varligini da arkeolojik verilerden takip edebiliyoruz’.

Kabugu olusturmak i¢in ti¢ farkl teknik kullanilmistir.
Bunlardan ilki, komsu kaplama ahsaplarinin st iiste
bindirildikten sonra kavela, ¢ivi ya da pergin gibi
gereclerle tutturulmasidir. Diger iki yontemde de temel
olan unsur ahsaplarin kenar kenara tutturulmasidir.
Birbirinden ayrilmamalarini saglayan ise baglayici
malzemenin ¢esididir. Birincisinde kaplama ahsaplari
birbirine uygun malzeme ile dikilirken, digerinde
zivana ile birbirine tutturulur. Kalaslart birbirine
caktiktan sonra, zivananm her iki yarist da tahta
civilerle saglamlastirilir’.  Séz  konusu  birlesme
noktalarinin  zaman ic¢indeki degisimi ise gemi
ustalarinin  edindikleri tecriibenin bir yansimasidir.
Kaplamalarin  nasil  birlestigini  Girne  batigimimn
yeniden insa ¢alismalarinda gérmek miimkiindiir. Bu
proje kapsaminda gergeklestirilen Fenike gemisi insa
caligmalarinda Osman Erkurt baskanliginda ayni teknik
uygulanmistir. Landels’e gore gegmeler aga¢ damari
boyunca, kalaslar ise damara dik olarak kesiliyordu.
Kalinliklar1 genellikle kalaslarmn kalinhigmin 1/3 ila
1/2’ si kadardi. Genislikleri ise gemini bilyiikliigiine
ve aralarindaki mesafeye bagli olarak degisiyordu’.
Giiniimiizde bu tekniklerden iskelet dncelikli yontemi
aga¢ gemilerde kullanilmakta olup laminasyon teknigi
de kullanilmaktadir (Bellwood vd. 2007). Bu kapsamda,
Urla/Izmir’de bulunan 360 Derece TAD tersanesinde
dis kaplama ingas1 6nce yapilarak, asagidaki boliimlerde
detayli olarak incelenecek olan ticari Fenike gemisi
2021 yilinda tekrar inga edilmistir .

3. AHSAP TEKNELERIN URETIMi

Calismanin iiriinii olan Fenike antik teknesinin imalatina
baglamadan oOnce ahsap teknelerin hangi yontemle
tiretildigi  bilinmelidir. Bu sebeple, 1918 yilinda
Richard M. Van Gaasbeek tarafindan yazilan ahsap
teknelerin iiretim yontemlerini anlatan kaynak kitap yol
gosterici niteliktedir. Yiizyillar dncesinde iiretilen ahsap
teknelerde giinlimiiz teknolojik imkanlarinin higbirinin
olmamasi ve basit bir iiretim tarzinin kullanilmast bu
kaynaktan faydalanilmasina sebep olmustur.

4 Bezdan vd., 2021, 11

5 Casson 1994: 26-35

6 Landels 2000: 153

7 Bu ¢aligma kapsaminda 4 gemi mithendisi katkida bulunmustur, sira-
styla, K. Emrah ERGINER, Burak GOKSU, Kubilay BAYRAMOGLU,
Adem Ali YILMAZ.
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data indicate the presence of a “mixed construction
method” phase during transition from the shell-first
method to the skeleton-first method®.

Three different techniques were used to construct
the shell. The first one is a method where the
edges of hull planks overlap each other, and then
fastened using pegs, nails, or rivets. Other two
methods consist of fastening the planks edge-to-
edge. The only difference is their fastening material.
In the former, the planks are sewed together with
a suitable material, whereas in the latter they are
fastened with mortises and tenons. After the planks
are fastened to each other, both halves of the tenons
are strengthened by a dowel”® The change observed
in the joints over time is a reflection of the expertise
the shipwrights gained throughout the years. The
joints of planks can be seen in the replica of the
Kyrenia shipwreck. The same technique was used
for the construction of the Phoenician ship that
was built within the scope of this project under the
supervision of Osman Erkurt. According to Landels,
the mortises were cut with their grain end-to-end, at
right angles to that of the planks. Their thickness was
usually around one third or half the thickness of the
planks. Their width varied according to the size of
the ship and the distance between them®. At present,
the skeleton-first technique is used in construction
of wooden ships, with an addition of the lamination
technique (Bellwood et al. 2007). In this context,
the Phoenician merchantman, which is analyzed in
detail below, was reconstructed by the shell-first
technique at the 360 Derece TAD shipbuilding yard
in Urla/Izmir, in 202 1.

3.CONSTRUCTION OF WOODEN SHIPS

Before beginning the construction of the ancient
Phoenician vessel, i.e., study product, it would be
beneficial to know the methods used for construction
of the wooden boats. In this regard, the reference
book explaining the shipbuilding techniques of
the wooden boats written in 1918 by Richard
M. Van Gaasbeek serves as a guideline. We have
chosen this source as a reference since none of the
modern technological means were available during

4 Bezdanetal., 2021, 11

5 Casson 1994: 26-35

6 Landels 2000: 153

7 Four marine engineers contributed to this study; K. Emrah
ERGINER, Burak GOKSU, Kubilay BAYRAMOGLU, and Adem Ali
YILMAZ, respectively.
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Herhangi bir teknenin {iretilebilmesi i¢in teknenin
tipinin, gdvdesine ait ana boyutlarin (Boy, Genislik
ve Derinlik) yani yaklasik tonajin ve hizinin
bilinmesi gerekmektedir. Imalatgiya bu bilgiyi
aktarabilmek igin ise ii¢ farkli temel goriinlise ait
¢izimlerin mevcut olmasi gerekir. Gemilerin profil
gorliniisii; omurga, bas ve ki¢ bodoslama, kaide
hatt1 (baseline), siyer (sheer) ve batok (buttock)
hatlarin1 géstermek i¢in kullanilir (Fig. 2).

Su hatlar1 (waterlines) goriiniisii ise geminin paralel
bir sekilde kademeli olarak suyun igine batmasi
sonucunda deniz yiizeyi ile kesigtigi sinirlart
tanimlar (Fig. 3).

construction of the wooden boats built hundreds of
years ago, and a simpler construction system was
used.

It is necessary to know the type of the vessel to
be built, the main dimensions of its hull (length,
width, and depth), i.e., its approximate deadweight
and speed. Drawings of three fundamental views
are necessary to deliver this information to the
shipbuilder. A sheer plan of a vessel is used to
outline the keel, stem and sternpost, baseline, sheer
and buttock lines (Fig. 2).

A waterline plan defines the borders of a ship where
it intersects with the surface of the water as a result
of gradually sinking into the water (Fig. 3).
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;::‘»‘f ;’:""— S
) 7 ! = SECT| &
y e SECT| 3
/"’ S g 2
4 A4—JZ 1 T
AP " 0 9 - T

Fig. 3: Gemi su hatlar1 gorliniigii 6rnegi9
Fig. 3: A waterline plan of the vessel?

8 Gaasbeek, 2016
9 Gaasbeek, 2016
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Profil ve su hatlar1 goriiniiglerine ait Ol¢iilerin bir
araya getirilmesiyle de gemi insa siirecinde siklikla
kullanilan en kesitleri (sections) resmine gegis
yapmak miimkiindiir (Fig. 4). En kesit-yar1 genislik
resmini bu denli nemli kilan husus, ahsap teknelerin
iiretim metodundan dolayidir. Gemi govdesine
ait iskelet yapisinin meydana ¢ikisinda ilk etapta
enine postalar1 olusturan elemanlarin omurgaya
baglanmasi ve sonrasinda da bu postalarin boyuna
elemanlarla sabitlenerek ana yapinin meydana
cikarilryor olusudur.
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A combination of the sheer and waterline plans
allows to proceed with the body plan (sections) that
is frequently used during the shipbuilding process
(Fig. 4). What makes the sections- half-breadth
plan so important is the construction technique used
in wooden boats. It is because the skeleton of the
hull is created initially by fastening the transverse
frames to the keel, and then fixing the longitudinal
elements to the frames to form the skeleton of the
vessel.
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Fig. 4: Gemi en kesitleri goriintisii 6rnegi'
Fig. 4: A body plan of the ship"

Glinlimiizde hassasiyeti yiiksek Olcii  aletleri
ile bu silire¢ yiritiilmektedir. Antik teknelerde
hassas Ol¢limlerin  yapilamamasindan  dolay1
cesitli sablonlar gemi iiretim siirecinde kendine
yer bulmustur. Calismanin bu kisminda yapilmak
istenen, geleneksel {iretim yontemi ile g¢agimiz
iretim yonteminin karsilastirilmasidir. Cagimizdaki
teknolojik altyapinin sagladigi imkan sayesinde
bilgisayar yazilimlar1 kullanilarak gemiler ii¢
boyutlu olarak tasarlanmaktadirlar. Sonrasinda,
boyutlarina ve sekline karar verilen tekne formunun
belirli araliklarla en kesitleri ¢ikartilarak enine
posta olarak adlandirilan ve iiretimde dogrudan
kullanilan kesitlere ulasilir. Bu kesitler yardimu ile
de geminin iskeletini olusturan yap1 elemanlarinin
boyut ve sekilleri tanimlanir. Bu kesitler gemi
omurgasina baglanilarak tekne gdvdesi olusturulur.

10 Gaasbeek, 2016
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Today, this procedure is carried out using precision
gauges. Since no precision measurement could be
made during the construction of the ancient ships,
we used various templates. At this point of the
study, we aimed to make a comparison between the
traditional and contemporary construction methods.
Thanks to today’s technological advances, ships can
be designed in 3D by using computer software. Then,
dimension and shape of the hull form are decided,
and the cross-sections of the hull are determined
at regular intervals to define the sections called
transverse frames to be used directly in construction.
With the help of these sections, the dimensions
and shapes of the structural elements that make
up the skeleton of the ship are determined. These
sections are fastened to the ship’s keel to form the
hull. These phases justify the use of the frame-first



Bu asamalar frame-first yonteminin kullanildigim
dogrular. Iskelet {izerine uygun kalinlik ve tiirdeki
ahsap kaplama malzemesinin sarilmasiyla da tekne
govdesi insa edilir. Oysa antik cagda gemiler 6nce
omurgasi insa edilerek ardindan da dig kaplamasi
zivana teknigi ile birbirlerine kilitlenerek insa
edilmekte ve dis govde/kabuk postalardan Once
olugmakta idi. Ardindan giiniimiizdeki mukavemet
hesaplar1 bilinmediginden antik c¢agdaki ustalar
edindikleri tecriibe kapsaminda belirli bir sistematik
gbzetmeden enine postlar1 yerlestirmekteydi.

4. FENIKE TEKNESININ iKONOGRAFI ISIGINDA
MODELLENMES]

Bu kapsamda yapmis oldugumuz ¢aligma,
arkeolojik agidan Sn. Mehmet Bezdan’in
onderliginde incelenmis ve “Arkeoloji ve Sanat”
dergisi Aralik 2021 sayisinda yer almaktadir. Ilgili
literatiir incelendiginde, ticari Fenike gemileri
kapsaminda asagidaki ikonografiler segilerek
geminin  modellenmesinde  kullanilmistir.  Bu
ikonografiler 1s18inda  Osman  ERKURT’un
calismalari degerlendirmesi ve teknenin bas-
kic bodoslamalarini, omurgasimi ve ilk sira dip
kaplamasini eklemesi, c¢aligmanin ilk asamasini
olusturmaktadir.

TINA

method. The hull of the boat is built by installing
the wooden planks with appropriate thickness and
type onto the skeleton. However, in Antiquity, first
the keel of the ship was built, then the planks were
fastened to each other with pegs, and the exterior
hull/shell was formed before the frames. Then, the
ancient shipwrights fastened the transverse frames
based on their own personal experience without
implementing a systematic technique, since they
were unfamiliar with resistance calculations.

4 MODELLING OF A PHOENICIAN VESSEL BASED ON
ICONOGRAPHY

The studies performed in this context was reviewed
from an archaeological point-of-view under the
supervision of Mehmet Bezdan and published
in the December 2021 issue of the “Arkeoloji ve
Sanat” periodical. Based on a literature review on
the Phoenician ships, the following iconographs
were chosen and used in the modelling of the boat.
The first phase of the study consisted of a review
of the iconographic data, assembly of the stem and
sternpost, the keel, and the first strake of the bottom
planking of the vessel by archaeologist Osman
Erkurt.

11 Gubel 2000, 61

Fig. 5: Bronz kap1 kaplamas1"
Fig. 5: A bronze door plating"

49



TINA

Denizcilik Arkeolojisi Dergisi

Fig. 6: Fenike gemilerinin kereste ¢ektigi sahnenin devami'?
Fig. 6: The other half of the scene where the Phoenician ships transport timbers!?

12 Louvre Museum, AO 19890
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Fig. 7: Bir lahitin kisa kenar1 lizerine yapilan Fenike ticaret gemisi®

Fig. 7: A Phoenician merchantman embossed on the shorter side of a sarcophagus’

Projenin ikinci asamasinda, gemi miihendisleri
tarafindan s6z konusu baslangic calismast ti¢
boyutlu olarak fotogrametri yontemi ile taranmig
ve modellenmistir. Govde formunun olusturulmasi
sirasinda ahsabin dogal formunun miisaade ettigi
0lciide uygun konumlara triz ¢italari yerlestirilmistir.
Boylelikle ii¢ boyutlu tekne formu olusturularak
govde yapist Rhinoceros yazilimi kullanilarak
modellenmistir.

13 Beyrut Ulusal Miizesi
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In the second phase of the project, the data from the
initial phase was scanned and modelled in 3D, using
photogrammetry by a team of marine engineers.
While forming the shape of the hull, battens were
installed in proper positions to the extent allowed
by the natural form of the wood. Thus, a 3D image
of the vessel was created, and the hull structure was
modelled using the Rhinoceros.



5.TICARI FENIKE GEMISININ MODELLENMESI VE GRETIM

Uygulamada, Fenikelilere ait batik bir tekneyi
yeniden insa edebilmek icin ilk Once frame-
first yontemi giinimiiz teknigi ile birlestirilerek
kullanilmaya c¢alisilmigtir. Urla’daki tersanede
boyutlar1 yaklasik olarak 6n hazirlik asamasinda
belirlenmis olan geminin omurgasit Osman Bey
ve ekibi (360 Derece Tarih Aragtirmalari Dernegi)
tarafindan kurulmustur. Kurulan omurganin ¢ekilen
fotograflar1 yardimi ile fotogrametri yontemi ile
3DF Zephyr yazilimi kullanilarak modellenmistir.
Buradan alinan mesh (geometrik ag yapisi)
ylizeyleri Rhinoceros (3 boyutlu modelleme)
yaziliminda tekrar modellenerek, sahada cekilen
fotograflar, yapilan literatlir taramasi ve alinan
Olciiler kapsaminda uygun gévde formu bilgisayar
iizerinde olusturulmasiyla teknenin en kesitleri
iretilmistir (Fig. 8).

+5400
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5.MODELLING AND CONSTRUCTION OF THE PHOENICIAN
MERCHANTMAN

We attempted to use a combination of the shell-first
method and the modern technique to reconstruct
a Phoenician shipwreck. The ship’s keel whose
dimensions were determined during the preliminary
phase at the shipyard in Urla was built-up by Osman
Erkut and his team (360 Derece Tarih Arastirmalari
Dernegi). The keel that was built-up was modelled
using the 3DF Zephyr software, with the help of
photographs and photogrammetry method. A body
plan of the vessel was created by remodeling the
mesh (geometric network structure) surfaces
taken from this modelling in Rhinoceros (3D
modelling) software using the photographs taken in
the field, and the literature review and creating an
appropriate hull form on the computer based on the
measurements taken (Fig. 8).

+5400
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Fig. 8: Modele ait en kesitleri resmi

Fig. 8: Body plan of the model
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Giliniimiizde yeniden ingas1 yapilan Fenike teknesinin
antik donemde yapiminda kullanilan el aletlerinin
olmamasi géz oniinde bulundurularak, tekneye ait
en kesit resimleri 1:1 6l¢eginde kontrplak tabakalar
tizerine aktarilarak govde modeli olusturulmustur
(Fig. 9). En kesitlerinin tizerinde bulunan olgiiler
gemi ortasindan (mastori-midship) olan mesafesini
gostermektedir. Bu kesitler gemi ortasindan itibaren
yerlestirilmis olup, geminin bas ve ki¢ boliimlerine
ait mastoriden esit mesafe uzakliktaki yar1 genislik
degerleri birbirinin aynisidir. Her bir kesite ait
sablon omurgaya monte edilirken yatayda ve
diiseyde bulunan dikey kenarlar su terazisi yardim
ile gonyeye getirilmistir. Daha sonra ¢esitli arac-
geregler yardimiyla sabitlenerek govde formu taslak
olarak olusturulmustur.

+5400 +4500

In the absence of any of the hand tools used in
Antiquity for reconstruction of the Phoenician ship,
a hull model was created by transferring the cross-
section drawings of the vessel on plyboards in 1:1
scale (Fig. 9). The dimensions on the cross-sections
indicate the distance from the center of the ship
(mastori-midship). These cross-sections are drawn
from amidships, i.e., the half-breadth measures
from the mastori that belong to the fore and aft of
the vessel are identical. When the template of each
section is mounted on the keel, the vertical edges on
the horizontal and vertical axes are checked with a
T-square with the aid of a carpenter’s level. Then,
by fixing it using various tools and gadgets, a draft
of the hull form was created.

+3600 +2700

+1800

+900 midship

Fig. 9: Postalara ait sablonlar

Fig. 9: Frame templates
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Tekne formuna ait postalarin sablonlar yardimiyla
iiretilmesinden sonraki kaplamanin iskelete sarilma
stirecinde, kaplama malzemelerinin istenen en kesitleri
formuna tamamiyla uyum saglayamadig1 goriilmiistiir
ki bu son derece normaldir, aga¢ bir sekilde kendi
yolunu ¢izmeye caligmaktadir. Giinlimiizde ticari
teknelerin ¢ogunun celikten iiretilmesi ve bilgisayarli
kesim yontemlerinin kullanilmas1 sebebiyle en
kesitlerine birebir uyum gdsteren postalar ve govde
kaplamalar1 kolaylikla iiretilebilmektedir.

Ahsap malzemenin istenilen formu frame-first
yontemi ile alamamis olusu govdenin cesitli
yerlerinde sapmalara neden olmustur. Boyle bir
sonugla karigilacagi bilindigi igin tiretim ydntemi
shell-first ile degistirilmis ve antik ¢agdaki
metodolojiye uygun bir sekilde devam edilmistir. Bu
yontemde ilk once teknenin omurgasi sabitlenerek
(Fig 10), yapilan literatiir taramasi kapsaminda
elde edilen antik Fenike teknesi resimleri ve alinan
Olcliler yardimiyla kilavuz (triz) e¢italar uygun
konumlara yerlestirilmistir (Fig 11). Kilavuz ¢italar
gdz Onilinde bulundurularak teknenin ahsap dis
kaplamasi kavela-zivana metodu ile tamamlanmastir.
Daha sonra bu dis kaplamaya uyum saglayan yapi
elemanlarinin imal edilmesi ile govde formuna ait
unsurlar tamamlanmistir.

Teknenin imalatinin tamamlanmasi sonrasinda, govde
yapisini tanimlayabilmek igin sabit aralikli dizilmig
olan postalarindan Ol¢iimler alinarak govdenin en
kesitleri resmi ¢izilmistir (Fig 12). Imalat yonteminin
shell-first olarak uygulanmasi nedeniyle imalattan-
tasarima dogru giiniimiiz kosullarmin tersine isleyen
bir siireg ile karsilagiimastir.

En kesitleri resmini c¢izmedeki amag, insasi
tamamlanan tekne govdesinin 3-Boyutlu bilgisayar
programimda tanmimlanabilmesidir. Tekneye ait
kabugun modellenmesiyle hidrostatik ve stabilite
degerlerine ulasilmaktadir. Bu degerler gemi
tasariminin 6nemli parametreleri olup teknelerin
kapasitelerini ve karakteristiklerini tanimlamada
kullanilmaktadirlar. ~ Govde  tamamlandiginda
bilgisayar ortaminda yapilan tasarim ve kavela-
zivana teknigi (shell-first) metodolojisi kullanilarak
bitirilen gdvde yine fotogrametri yontemi ile
taranmis ve iki govde ist liste bindirilerek ardaki
fark resmedilmistir (Fig. 13). Gorildigi lizere ¢ok
da biiytik bir fark gézlenmemektedir. Sonug olarak
antik ¢agda bu islemi yapan kisilerin ¢ok da yanls
bir metot uygulamadiklar1 sonucunu vermektedir.

TINA

While installing the planks onto the skeleton
following the construction of the vessel’s frames via
templates, we noticed that the planking material was
incompatible with the form of the cross-sections,
which was, in fact, completely normal because of
the movement of wood. Today, since most of the
commercial ships are made of steel, employing
computerized cutting methods, it is easy to produce
frames and strakes matching the cross-sections.

Failure to shape the timbers in the intended form
by the frame-first method has resulted in distortions
in various parts of the hull. As it was an expected
outcome, we switched to shell-first method
and carried on in accordance with this ancient
methodology. Using this method, first the keel of
the boat was fastened (Fig. 10) and the battens were
placed in their positions with the aid of ancient
Phoenician boat pictures found during the literature
review and measurements taken (Fig. 11). Bearing
in mind the presence of the battens, the planking
of the ship was joined by mortises and tenons.
Then, the construction of the hull was completed
by manufacturing the building elements that were
suitable for this planking.

After completion of the construction of the vessel,
cross-sections of the hull were drawn by measuring
the frames arranged at fixed intervals in order to
define the hull structure (Fig.12). Since the vessel
was built according to the shell-first principle, a
reverse process was followed from construction
to design unlike the contemporary construction
process.

Drawing the cross-sections helps to define the
reconstructed hull on a 3D software. Modelling
of the hull ensures analysis of hydrostatics and
stability. These properties are the key parameters
of ship design and used to define the capacity and
characteristics of a vessel. Upon completion of
the hull construction, using the hull built by the
mortise-tenon (shell-first) methodology and the
computer design generated, the hull was scanned by
photogrammetry method, and then the images of the
two hulls were superimposed to see the differences
between them (Fig. 13). And no significant
difference was found. Thus, it seems that the ancient
shipwrights who used this method followed a fair
procedure.
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Denizcilik Arkeolojisi Dergisi

Fig. 10: Teknenin omurgasinin olusturulmasi
Fig. 10: Setting up the keel
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Denizcilik Arkeolojisi Dergisi

Fig. 11: Tekne govde formunun kilavuz ¢italar ile belirlenmesi

Fig. 11: Shaping the hull by guiding battens
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Fig. 12: Insa edilen tekneye ait en kesitleri resmi

Fig. 12. Cross-sections of the reconstructed vessel

6. HIDROSTATIK VE STABILITE DEGERLERI

Yiizen cisimlere ait hidrostatik degerlerin analizi
gemi insa siirecinde 6nem arz etmektedir. Gemiler
yapilig sebebinden dolay1 belli bir miktar ticari yiikii
veya insani bir yerden baska bir yere tagimak i¢in
antik ¢aglardan glinimiize kadar kullanilmaktadir.
Hidrostatik degerlerin kontrolii agsamasinda, tekne
iizerinde ne kadar bir agirligin tasinacag belirlenir.
Her yiizen cismin batan hacmi ve ylizdiigli suyun
yogunlugu carpilarak deplasman degerine ulagilir.
Deplasman, ton ile ifade edilen bir 6l¢iim olup
bu degere; teknenin bos agirligi, kiirekgiler,
safra, kumanya ve tasinacak ylik miktar1 toplami
sonucunda ulagilir. Eger bir geminin gorevi, tasarim
maksadi ticari kazang saglamak ise tasinan yiikiin
veya yolcunun agirhig: diger agirlik gruplarina gore
olabildigince fazla olmalidir. Bunu saglarken de bos
gemi, safra, kiirek¢i ve kumanya agirligt minimum
seviyede tutulmaya calisilir.

Teknenin tamamlanmig ana boyutlar1 asagidaki

gibidir:

« L (tamboy)= 14 metre, B (genislik) = 4 metre,
D (asozdan derinlik) = 1,2 m.

60

6.HYDROSTATIC AND STABILITY PARAMETERS

An analysis of the hydrostatic properties of floating
objects is fundamental in the shipbuilding process.
Pertinent to their purpose, sea vessels are being used
to transport certain amount of commercial loads or
people from one place to another since Antiquity
to date. During hydrostatic calculations, how much
weight the vessel will be carrying is determined.
The displacement is calculated by multiplying the
volume of the displaced object times the density of
water. The displacement is a measure expressed in
tons, and it represents a sum of the deadweight of
the ship, oarsmen, ballast, provisions, and cargo to
be transported. If a ship is designed as a commercial
vehicle, the weight of the transported cargo or
travelers must be kept a lot heavier than those of
the other stuff. While doing this, the deadweight of
the ship, ballast, oarsmen, and provisions should be
kept at minimum.

The main dimensions of the reconstructed vessel are
as follows:

* L (length overall) = 14 meters, B (breadth) = 4
meters, D (depth from rabbet) = 1,2 m.



Fig. 13: Tekne govde formu ve mevcut govde kiyaslamasi

Fig. 13. Comparison of the digital and physical hulls

Yaklagik 14 metre gdvde boyuna, 1,2 metre giiverte
yiiksekligine ve 4 metre genislige sahip olarak
inga edilen teknenin gercek deniz ortaminda; yiik
hareketi, dalga ve riizgar etkisi gibi dengeyi bozacak
kuvvetler ve momentler altinda hangi tepkileri
verecegi, glivenilir stabilite degerlerine sahip olup
olamayacagi “Dogrultucu moment kolu-Meyil agist
(GZ)” grafigi yardimiyla gosterilmektedir. Nihai
GZ degeri yapilan meyil deneyi sonucunda yiiklii
tekne i¢in (6,4 t) hesaplanmistir (Fig. 14).

Yapilan meyil deneyi fotograflar1 da Fig. 15°te
gosterilmektedir.

TINA

Built with a hull length of about 14 meters, a deck
height of 1.2 meters and a breadth of 4 meters,
reactions of the vessel in actual sea environment
under forces and moments that would upset its trim
such as load movement, wave, and wind effect and
whether it will have reliable stability measures are
shown with a “Righting moment arm-Slope angle
(GZ)” graph. The final GZ value was calculated for
the loaded vessel (6.4 t) as a result of the inclining
test (Fig. 14).

The photos of the inclining test performed are
shown in Fig. 15.
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Fig. 14: Dogrultucu moment kolu-meyil agis1 grafigi

Fig. 14: Righting moment arm-Slope angle graph

Fig. 15: Meyil deneyi'
Fig. 15: Inclining test'*

13 Meyil deneyi dlgiimleri, yazarlardan K. Emrah Erginer’in patentli (TPE) ve Tiirk Loydu tip onay sertifikasina sahip Tiibitak 1512 Teknogirisim ve

KOSGEB Ar-ge inovasyon desteklerini alarak, Dokuz Eyliil Universitesi DEPARK Teknoloji gelistirme bolgesinde gelistirdigi “e-pendulum” isimli
meyil deneyi cihazi ile yapilmistir.

13 The inclining test measurements were carried out by one of the authors, K. Emrah Erginer, using an inclining experiment device called “e-pendu-
lum” developed in the DEPARK Technology Development Areas of Dokuz Eyliil University under patent (TPE) and Turkish Lloyd approval certifica-
te, with the support of TUBITAK 1512 Teknogirisim and KOSGEB R&D Innovation.
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Yiizen bir gemi, dengesini bozacak etkilerle
karsilagtiginda hayatta kalabilmeli ve bozucu
etkiler ortadan kalktig1 zaman ilk pozisyonuna geri
gelebilmelidir. Bunun i¢in de dogrultucu moment
kolu pozitif deger alabilmelidir. Bu geminin pozitif
stabilite aralig1 yaklasik olarak 0-115 derece arasi
olup giiniimiiz modern yelkenli teknelerine yakin
degerlere sahiptir. Bu kriteri yerine getirmek igin
modern yatlarda ters agirlik yaratmasi sebebiyle,
teknenin dibinden baslayip suyunaltinadogru devam
eden, salmalar kullanilmaktadir. Fakat antik donem
tekne insasinda salma yapisinin olmayist sebebiyle
bu teknede dibe yerlestirilen ve safra gorevi yapan
cesitli ebatlardaki taslar bulunmaktadir. Bu da
geminin hayatta kalabilmesini saglarken tagiacak
yik miktarindan eksilmeye sebep olmaktadir.
Yapilan hesaplamalar kapsaminda tekne omurgasi
istiine bu nedenle ii¢ ton safra yerlestirilmistir.

7. SONUCLAR

Bu c¢aligmada yukarida anlatilan bilgiler 1s1831nda
Fenike gemisi 360 Derece Tarih Arastirmalari
Dernegi tarafindan Izmir, Urla’da 360 Derece
Tarih Aragtirmalar1 Dernegi’nin deneysel arkeoloji
merkezinde insa edilmistir. Arkeoloji ve gemi insa
disiplinlerinin bir araya gelerek yaptig1 bu calismada
anlasilmistirki bu tip projelerde kullanilmasi gereken
ortak dil biliylik 6nem arz etmektedir. Bu proje
gemi miihendisleri ile arkeologlarin bir fiil birlikte
calisarak, literatlir taramasi asamasindan tasarima,
tasarimdan insaya ve projenin sonlanmasina kadar
calistig1 ve bu ¢aligmanin bilimsel bir makale haline
getirildigi nadir g¢aligmalardan olmasi agisindan
onemlidir. Antik Cagdan giintimiize kadar gemilerin
birgok batma nedeni bulunmaktadir. Bunlar
arasinda malzeme ve stabilite bilgisinin kisith
olmasi ve gliniimiizde de hala gecerliligi olan dogal
afetler bas siradadir. Bu ¢alismada antik dénemde
insa edilen bir gemi tipi analiz edilmis, insa edilmis
ve seyir tecriibeleri yapmasi i¢in denize agilmasi
beklenmektedir.
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A floating ship should resist when encountered with
forces that can upset its trim and should maintain
its original position when these upsetting forces are
eliminated. To do this, it should retain a positive
righting moment arm. The positive stability of this
vessel ranged from O to 115 degrees, which is close to
those in modern sailing ships. To meet this criterion,
in the modern yachts, a centerboard starting from
the bottom of the yacht and extending under the
sea is used to provide counter force to maintain the
balance. However, in the absence of a centerboard
in their design, ancient vessels had stones of various
sizes placed inside the bilge to serve as ballasts.
While helping the vessel to survive, unfortunately
they reduced the cargo capacity. Calculations
showed that three tons of ballast stones were placed
on the keel of this vessel.

7.RESULTS

Within the scope of this work, and the information
detailed above, a Phoenician ship was built by
360 Derece Tarih Arastirmalart Dernegi at their
experimental archaeology center in Urla, [zmir. This
project which was conducted by a collaboration of
archaeology and marine engineering disciplines,
demonstrated that use of a common language is
fundamental in such projects. It was an important
project because it is one of the rare studies where
marine engineers and archaeologists worked
together from the literature review to design, from
design to construction phases, and finalization of the
project and the scientific article. There have been
many causes for the ships to capsize from ancient
times to the present, including lack of materials
and stability knowledge as well as natural disasters,
which are still valid today. In this study, we analyzed
and built an ancient vessel, and now it is awaiting to
set sail for sea trial.
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Fig. 16: Tkonografik bilgilerden yola ¢ikarak insa edilen Fenike gemisi
Fig. 16: The Phoenician ship built based on the iconographic data

Fig. 15 ve 16’da goriildiigii iizere, proje kapsaminda
geminin agik deniz seyrine ¢ikacak olmasi nedeni
ile de stabilitesine 6nem verilmis, gemi denize
indirildikten sonra yalpa periyoduna bakmak icin
denemeler ve meyil deneyi yapilmis; neticesinde
safra agirlik geminin kigindan basina olmak tizere
yerlestirilmistir. Teknenin safra dahil yaklasik olarak
alt1 ton agirlikta bitirilmis olmas1 ve hafifligi kiirekte
(5 metre uzunlugunda karagamdan yapilmig ve 12
kg’lik kursun agirliklar denge icin kullanilmistir)
hizli ve rahat gitmesini saglamis; ayrica yelkenle de
daha rahat kullamldig1 gozlenmistir. Genis apazda
rlizgara girmesi ve hafif riizgarda dort deniz mili
siirat goriilmesi arkeolojik bilgilerden yola ¢ikarak
yapilan bir geminin verdigi sonuglar agisindan
olduk¢a 6nemlidir.
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As seen in Figures 15 and 16 and the ship is to set
sail to open seas within the scope of the project, its
stability was of the essence, and trials and inclining
tests were performed to observe its rolling period
after the ship was launched; and as a result, ballasts
were placed between the bow and the stern. The
light weight of the vessel, which is around six tons
including ballasts, allowed faster and comfortable
rowing (oars made of black pine tree, 5 meters long,
with 12 kg lead weigths for balance) and convenient
sailing. Getting the wind from broad reach and
reaching a speed of four nautical miles an hour
with light wind is very impressive for a vessel built
completely based on archaeological data.
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KERPE KOYU SUALTI
ARASTIRMALARI VE
SUALTI KAZISI

Underwater Survey and
Excavations at Kerpe Bay




* Serkan GEDUK

0ZET

Kocaeli'nin Karadeniz kiyilarinda 2020 yili
itibariyle arkeolojik sualtt kazi ve aragtirma
calismalari, Kiiltiir Varliklari ve Miizeler Genel
Midiirligii’'ntiin izinleri dogrultusunda, Kocaeli
Miize Miudirliigii Baskanligi’'nda, Miize Sualtt
Arastirma Ekibi ve Diizce Universitesi Su Alt1
Calismalar1 Uygulama ve Arastirma Merkezi’nin
teknik destekleriyle gergeklestirilmistir.

Bu calismalar {ilkemizin Karadeniz kiyisinda
yuritilen ilk sualti kazist1 olmanm yani sira,
Limantepe’den sonra da ikinci bilimsel sualti
liman kazisidir. Bu tiir sualti ¢alismalar sadece
batiklarla sinirli kalmayarak, gemilerin barinma,
yiikleme ve bosaltma islerinin yapilmasina elverisli
limanlarin da kullanim amaglarinin ve bigimlerinin
irdelenmesine olanak saglamaktadir. Bu anlamda
Kalpe Limani’nin mimari 6zelliklerinin yani sira
ticari iligkilerinin de aydinlatilmasi ve sualti kiiltiirel
mirasiin ortaya ¢ikarilmasi hedeflenmektedir. Bu
caligma ile sualti kazisinda tespit edilen buluntular
genel olarak degerlendirilerek bolgenin  Antik
Cag deniz ticaretindeki Onemi vurgulanmaya
caligilmistir.

GiRiS

Antik Kalpe Liman1 Sualt1 Kazi ¢aligmalar1 Kocaeli
Ili, Kandira Ilgesi’ne bagli Kincilli Koyii’ndeki
Kerpe Koyu’'nda gerceklestirilmektedir. (Fig.1-2)
Kalpe Limani konum itibariyle, Kefken a-Adasi’nin
yaklasik 8,5 km giineybatisinda, Kandira’nin ise
10 km kuzeydogusunda olup, Goksu ve Sakarya
Nehirleri arasinda yer almaktadir (Fig.3).

** Ahmet BILIR

ABSTRACT

As of 2020, we conducted archaeological
underwater surveys and excavations on the Black
Sea coast of Kocaeli with the technical support of
Kocaeli Museum’s Underwater Research Team
and Underwater Studies Application and Research
Center of Diizce University under the Presidency of
the Kocaeli Museum Directorate, in line with the
permission of the General Directorate of Cultural
Heritage and Museums.

Besides being the first underwater archaeological
excavation on the Black Sea coast of Turkey, this
also was the second scientific excavation of a
harbor after Limantepe in Turkey. Such underwater
excavation is not only limited to shipwrecks, but
it also allows further analyses of the purpose and
forms of harbors suitable to shelter, load, and unload
the ships. In this sense, we aim to shed light on the
trade network and uncover the underwater cultural
heritage as well as the architectural characteristics
of the Kalpe Harbor. This study focused on an
overall evaluation of the finds from the underwater
excavations with an emphasis on the importance of
the region in terms of its role in the maritime trade
during the Antiquity.

INTRODUCTION

The excavations at the ancient Kalpe Harbor take
place in the Kerpe Bay of Kincilli Village of the
Kandira District in Kocaeli Province. (Fig.1-2) The
Kalpe Harbor is situated 8.5 km to the southwest
of the Kefken Island, and 10 km to the northeast of
Kandira, lying in between the Goksu and Sakarya
rivers (Fig.3).

* Serkan GEDUK, Orcid ID: 0000-0002-5747-7251. Kocaeli Miize Miidiirii, Kerpe Sualti Kazilar1 Bagkani.
serkan.geduk@ktb.gov.tr / Kocaeli Museum Director, Kerpe Chief of Underwater Excavations.

#* Do¢. Dr. Ahmet BILIR, Orcid ID: 0000-0001-7493-383X. Diizce Universitesi Su Alti Cahsmalar1 Uygulama ve
Arastirma Merkezi, Diizce/TR ahmetbilir@duzce.edu.tr / Underwater Studies Application and Research Center,

Diizce University Diizce/TR.
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Antik Cag’da Bithynia Bolgesi sinirlan igerisinde
yer alan Kalpe / Kerpe, yerlesiminin ne zaman
kurulduguna dair kesin bir bilgi bulunmamaktadir.
Ancak Kalpe’nin MO 7. yiizy1l dolaylarinda Miletli
veya Megarali kolonistler tarafindan Karadeniz’de
deniz ticaret yollarinin genigletilmesi, korunmasi ve
daha etkin kullanilabilmesi i¢in bir emporion ve bir
liman kenti olarak kuruldugu disiintilmektedir'.

Kerpe tarihi hakkinda net verilere sahip olmamakla
birlikte yerleskenin adi ile ilgili degisimler caglar
boyunca gozlemlenmistir. Yerleske, Kalpe /
Karpeia / Kirpe / Kirpeh / Karpis / Kalpas / Kerpe
gibi birgok isim ile anilmistir. Bu adlandirmalari
kronolojik olarak siralamak olduk¢a giictiir. Bunun
nedeni ayn1 donemde farkli adlarla anilmasi olarak
gosterilebilir. Kerpe’nin Antik Cag’daki kullanimu,
Kalpe; Grekgede canak, ¢omlek ve bunlara benzer
iriinler manasina geliyor olsa da asil kokeni Luvi
/ Pelasgos dilindeki kullanimi ile Kaluwa / Kala-
uwa yani “iskelelik”ten geldigi varsayilmaktadir?.
Kerpe’nin ismi antik yazitlarin ¢cogunda, anlasilmaz
bir sekilde Karpe veya Karpis seklinde kullanilmistir.

1 KSEN. 4nab. VI. 1. 15; ARR. periplus. XIV. 5.
2 UMAR 2004, 362.

70

There is no definite information when the Kalpe /
Kerpe settlement situated within ancient Bithynia
was founded. However, it is assumed that it was
founded as an emporion and a port city around
the 7th century BC by the Milesians or Megaran
colonists for the expansion, defence, and more
efficient use of the trade routes in the Black Sea'.

Despite the lack of unambiguous data on the
history of Kerpe, the changes in the name of the
settlement can be traced throughout the ages. The
settlement was mentioned with many other names
such as Calpe / Carpeia / Kirpe / Kirpeh / Karpis
/ Kalpas / Kerpe. Chronologically it seems very
difficult to list all these names, in view of the fact
that it was referred to with different names even
during the same period. Although Calpe, the name
used during the Antiquity, means pottery and so in
Greek, etymologically it is assumed that it derives
from Kaluwa / Kala-uwa in the Luwian / Pelasgic
language, meaning “wharfing”?. The name Kerpe,
was used fathomlessly as Karpe or Karpis on most
of the ancient inscriptions. Calpe is first mentioned

1 XEN. 4nabasis. V1. 1. 15; ARR. periplus. XIV. 5.
2 UMAR 2004, 362.



Kerpe ismi i¢in kullanilan Kalpe, ilk olarak
Ksenophon’un Anabasis’inde ge¢mektedir®. Kalpe,
Cebel-1 Tarik’in da antik adi1 olarak kullanilmistir.
Plinius’un mektuplarinda ise Kalpas veya Calpas
olarak anilmaktadir*. Calpas Antik Cag’da
Kerpe’den denize dokiilen akarsuyun adi olarak
bilinmektedir’. Bu adin Kerpe i¢in kullanilan Kalpe
ismi ile ayni kdkene sahip oldugu asikardirS.

Kerpe caglar boyunca birbirine yakin dahi olsa
birgok isim ile amilmistir’”. Bunu dilden dile
aktarimda ugradigi farkliliklar olarak gdrmek
mimkiindir. Yerlesim yeri ve sahip oldugu limanin
binlerce yil kullanim gormesi ve bir¢ok kiiltiire
ev sahipligi yapmis olmasi da bu degisimlere
neden olarak gosterilebilir. Bolge ile ilgili ¢ok
fazla kaynagin bulunmamasi, bilimsel ¢aligma
sayisinin oldukca az olusu bdlge tarihinin yeterince
aydinlatilmasini etkilese de bilimsel veriler 15181inda
Kerpe’nin, geg¢misten giliniimiize dek yerlesim
gordiigii anlasilmaktadir. Bu nedenle Roma,
Bizans ve Osmanli Donemlerinde aktif olarak
kullanim goérmiis ve merkezi bir yerleske olmus
Kerpe ve Kerpe Limani tarihini, sualti arkeolojisi
perspektifinden degerlendirmek yerinde olacaktir.
Bu baglamda 2012 yilinda Prof. Dr. Erdogan Aslan®
tarafindan limanin mendirek kalintilart ayrmtili
olarak incelenmis olup Kalpe Limani’nin yapim
teknigi, boyutu, konumu, hali hazir durumu, mimari
¢izimleri, tas ve har¢ analizleri ile desteklenmistir.
Buna karsin o donemde liman ig¢inde herhangi
bir kazi ¢aligmasinin yapilmamis olmasindan
kaynaklanan eksiklikleri 2021 yilinda baglattigimiz
sualti kazilariyla gidermeyi, boylelikle de Kalpe
Limant’nin ticari faaliyetleri ve iliski aglar1 hakkinda
somut veriler ortaya koymay1 hedeflemekteyiz.

3 KSEN. Anab.V1.2.17.;3.2.10. 14. 25; 4. 1-6.

4 PLIN. nat. V1. 1. 4, STRAB. VIL 3. 7.; ISIK 2001: 31

5 STRAB. VIIL. 3. 7.

6 UMAR 2004, 368.

7 KSEN. Anab. V1.2.17.;3.2.10. 14. 25; 4. 1-6; POLYB. V. 88. 1-2;
ARR. periplus. 11. 3; XII. 4-5; XIII. 1;

PLIN. nat. V1. 1. 4, STRAB. VII. 3. 7.

8 ARSLAN 2014.
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in Anabasis, the work of Xenophon®. Calpe was also
used as the antique name of Gibraltar. In the letters
of Pliny, on the other hand, it is referred to as Calpas
or Calpe®. In Antiquity, Calpas was known as the
name of the river that empties into the sea at Kerpe®.
It is obvious that this name has the same root as
Calpe that is used for Kerpe®.

Kerpe was referred to as, albeit close to each
other, many different names throughout the ages’.
It can be regarded as differences in transfer from
one language to another. Another reason for these
changes, may be that, the settlement and its port
had been in use for thousands of years, and hosted
various cultures. While the scarce number of sources
about the region and restricted number of scientific
studies hinder elucidation of the region’s history,
Kerpe seems ho have been inhabited from the
Antiquity to the present day based on the available
scientific data. Therefore, it would be important
to analyze the history of Kerpe and the Kerpe
Harbor, that had been actively used, and become an
important center during the Roman, Byzantine and
Ottoman periods from the perspective of underwater
archaeology. In this sense, the breakwater remains
were studied in detail in 2012 by Prof. Erdogan
Aslan,® and supported by relevant data such as
the construction technique of the Kalpe Harbor, its
layout plan, current status, architectural drawings,
and the analyses of the stones and mortar used in its
construction. In order to compensate for the missing
data due to the lack of any harbor excavations during
that period, we launched underwater excavations in
2021 to yield concrete data on the trade relationships
and networks of the Kalpe Harbor.

3 KSEN. Anab.VI. 2. 17.; 3. 2. 10. 14. 25; 4. 1-6.

4 PLIN. nat. V1. 1. 4; STRAB. VIL 3. 7.; ISIK 2001: 31

5 STRAB. VII. 3. 7.

6 UMAR 2004, 368.

7 KSEN. Anab. V1.2.17.;3.2.10. 14. 25; 4. 1-6; POLYB. V. 88. 1-2;
ARR. periplus. 11. 3; XII. 4-5; XIII. 1;

PLIN. nat. V1. 1. 4, STRAB. VII. 3. 7.

8 ARSLAN 2014.
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YONTEM

Kerpe koyunun konumu, derinligi, kiyiya uzaklig:
ve dalga gibi etkenler g6z 6niinde bulundurularak,
sualti kazi c¢alismasi i¢in en etkin sistemin su
pompasi kullanimi oldugu anlagilmistir. Bu sistemi
sualti kazi ¢aligmasina uyarlamak i¢in ise Ozel
olarak imal edilmis nozullar ve baglanti aparatlari
kullanilmistir. Sistem daha sonra fiber bot {izerine
monte edilerek calisir hale getirilmistir (Fig. 4).

Anomalilerin goriildiigii bolgenin iizeri kismen
deniz cayin ile kaplanmis oldugundan oncelikle
burada bir temizlik calismasi gergeklestirilmis,
temizlenen agma alan1 5x5 m Olglisiinde bir
plankareye ayrilmis, kuzey-gliney dogrultusu
harflerle, dogu-bati dogrultusu ise rakamlarla
kodlanmistir (Fig. 5-6). Boylelikle sualtinda tespit
edilen kiltir varliklarmin konumlart saglikli bir
sekilde belgelenmeye calisiimistir.

Daha sonra standart scuba ekipmani ve su pompasi
sistemiyle alan kazilmaya baglanmistir (Fig. 7 ).
[lk olarak yiizeyde bulunan sert kum tabakas1 0.05-
0.15 m kot seviyesine indirilerek kiiltiir katmanina
ulagilmistir.

17

METHODS

Use of a water pump seemed to be the most efficient
method for excavations, considering the factors
such as the location, depth, and distance from the
shore, and waves at the Kerpe Bay. In order to adapt
this system for underwater excavation, we used
nozzles and adaptors specially produced for this
purpose. We mounted the system on a fiberglass
boat to operate (Fig. 4).

Since the surface of the area with anomalies was
partly covered with sea grass, we initially performed
a cleaning work, and then the trench area was
divided into 5x5 m grid-squares, and labelled with
letters on the north-south axis, and numbers on the
east-west axis (Fig. 5-6) to ensure that the positions
of the underwater cultural heritages identified could
be properly documented.

Afterwards, the field was excavated with the aid of
proper scuba diving equipments and a water pump
system (Fig. 7 ). Firstly, the hard sand layer on the
surface was brought down to a 0.05-0.15m of height
to have access to the cultural layer.
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Bu asamada plastik hortumun ucuna takili modiil
vasitasiyla, basingli suyun olusturdugu vakumun da
etkisiyle deniz tabanindaki ¢akil ve kum kontrollii
bir sekilde ¢ekilerek, ortamdan uzaklastirilmistir. Bu
noktada en kiigiik eserin dahi gézden kagirilmamast
adina hortum ucuna takilmis elege gelen hafriyat bir
dalgi¢ tarafindan daimi olarak kontrol edilmistir.

Deniz tabanindan 0.30-0.45 m kot seviyesinden
asagl inildiginde her tiirli malzeme grubunun
bir arada bulundugu, bir anlamda ¢opliikk olarak
nitelendirilebilecek bir katmana ulasilmistir (Fig.
8-9). Bu seviyede yogun bir sekilde dokiintii halinde
irili ufakli cakil taslar1 aciga cikarilmis olup yer
yer siyah renkli karbonlagmis tabaka i¢inde seramik
pargalarinin yogun oldugu bir kontekste ulagilmustir.

Buluntular, plankare i¢inden ¢ikartilmadan
Once, alanin stratigrafisini korumak igin titizlikle
belgelenmigtir. (Fig. 10) Belgeleme yapilirken
tim alanin fotomozaigi yapilmistir. Daha sonra
etiketlenmis buluntular %75 deniz suyu, %25 tatli su
iceren plastik kasalara yatirilarak on konservasyon
caligmalarmma  baslanmistir.  Kazi  alanindan
cikartilan seramik parcalarinin konservasyon ve
restorasyon siireci tamamlandiktan sonra yayina
hazirlanilacaktir.

Fig. 9
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At this phase, using the module installed at the tip of
the plastic hose, and with the help of the pressurized
water, the gravel and sand on the sea floor was
drained and removed from the area. In order not to
accidentally miss even the smallest artifacts, a diver
constantly checked the debris coming to the sieve at
the end of the hose.

About 0.30-0.45 m beneath the sea floor, we reached
a layer that can be characterized as a dumpside full
of all kinds of assemblages (Fig. 8-9). At this level,
large and small pebbles were exposed in the form of
dense debris, where potsherds were concentrated in
a black carbonized layer in places.

Before removal from grid squares, the finds were
carefully documented in order to preserve the
stratigraphy of the site (Fig. 10). A photomosaic
was created for the entire site during documentation.
Afterwards, the tagged finds were deposited in
plastic crates containing 75% sea water and 25%
fresh water, followed by pre-conservation work.
They will be published when the conservation and
restoration procedures of the ceramic artefacts
unearthed from the excavation area are completed.

RERLAAL

Fig. 10
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KERPE KOYUNDA GERCEKLESTIRILEN CALISMALAR VE
BULUNTULAR

Kazi sonucunda liman tabaninda ele gecen
buluntular1 organik ve inorganik malzemeler olarak
ikiye ayirmak mimkiindiir. Organik malzemeler
ahsap pargalari, cam kozalaklart ve hayvan
kemiklerinden olusmaktadir. Bu malzemeler limanin
kullanim siiresi i¢indeki ekonomik faaliyetlerin yam
sira, bolgenin fauna ve florast hakkinda da ip uglari
sunmaktadir.

Tabandaki  malzeme  gurubunun  ikincisini
inorganik  buluntular olusturmaktadir. Bunlar
saglam amphoralar, kirik amphora pargalar ile
degisik formda seramik kap parcalari, kandiller ve
metal objelerden olusturmaktadir. Ciiruf ve metal
buluntularin  korozyona ugrayarak c¢evresinde
bulunan seramik ve diger buluntularla kaynastigi
goriilmiistiir. Ayrica eserler arasinda irili ufakl
bolgeye ait olmayan taslara da rastlanmistir. Bu
taglarin gemilerin taban agirlik merkezlerini asagiya
kaydirabilmek ve kararli bir sekilde yiizdiiriilmesini
artirmak amaciyla kullanilan safra tas1 veya
kargolar1 sabitlemek amaciyla kullanilmis olan
balast taslar1 oldugu kanaatindeyiz.

AMPHORALAR

Kerpe Koyu’'nda gergeklestirdigimiz kazilarda
karsilagilan en yogun buluntu grubunu amphoralar
olusturmaktadir. Antik Cag ticaretinin arkeolojik
kanitlar1 olan amphoralar bulunduklar1 merkezlerin
ekonomik durumu hakkinda ayrintili bilgi sahibi
olmamizin yaninda, son yillarda gergeklestirilen
tipolojik ¢alismalarla, kazilarda tarihlemeye kistas
olmaya baglamistir®.

KHIOS (IVC) AMPHORAS!

Kerpe Koyu’'nda 2021 yilinda yapilan sualtt
ylizey arastirmasi sirasinda, Ozellikle kiyiya
yakin sigliklarda, dalgalar sonucu olusan kum
hareketliligine bagli olarak zaman zaman bazi
amphoralar tiimyadakirik halde ele gegebilmektedir.
Bu sekilde agiz ve kulp kisimlar1 noksan ancak
govde biitiinliigii bozulmadan ele gegen 6rneklerden
biri de Khios IVC amphorasidir. (Fig. 11)

M.O. 7. yiizyihn sonundan itibaren amphora
iretimine baslayan Khios’un, tiretim ve form
cesitliligi bakimindan Antik Cag pazarinda en ¢ok
ragbet gbéren amphora ve sarap lreticilerinden biri
oldugu anlasilmaktadir. Ozellikle M.O. 6. yiizyil

9 SENOL-KEREM 2000, 81; BILIR 2017, 219.
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EXCAVATIONS AT THE KERPE BAY AND THE FINDS

The finds recovered from the harbor basin after the
excavations can be classified in two groups: organic
and inorganic. The organic assemblage consists
of the fragments of wood, pine cones, and animal
bones. This material provides a clue about the flora
and fauna of the region as well as the economical
activities during the period the harbor was in use.

The second assemblage from the harbor basin
consists of inorganic finds. It includes intact
amphoras, fragments of amphoras and different
forms of pottery, oil lamps, and metal objects. The
slag and corroded metal finds have been merged
with the pottery and other finds around them. There
are also large and small stones not conforming to the
assemblage of the region. They should have been
the ballast stones that were used to lower the center
of gravity and maintain stability of the floating ships
or to fasten the cargo.

AMPHORAS

Amphoras represent the largest assemblage found
during the excavations at Kerpe Bay. As an evidence
of the trade during the Antiquity, amphoras provide
us with detailed information on the economic
state of the sites they are uncovered, and they’ve
been used as a gauge to identify the date in recent
typological studies’.

CHIAN (IVC) AMPHORAS

During the underwater survey performed at the
Kerpe Bay in 2021, particularly the shallows
near the shore yielded fully or partially preserved
amphoras from time to time depending on the sand
movements under shoaling waves. A Chios [Vc
amphora is one of the examples recovered with a
missing rim and handles, but an intact body (Fig.
11).

Chios, where the amphora production began from the
late 7th century BC, seems to have been one of the most
popular amphora and wine producers in the ancient
markets with its production and variety of shapes.
This is, in fact, supported by depiction of a swollen
neck amphora form that was in production between the
late 6th century BC and the mid 5th century BC on
the coins as a symbol of the city'®. Various workshops
were uncovered on the island revealing the volume of
amphora production in Chios'". The production at Chios

9 SENOL-KEREM 2000, 81; BILIR 2017, 219.
10 GRACE 1979, fig. 44, 48, 49.
11 DUPONT 1982, 195, 198.




sonu ile M.O. 5. yiizyil ortas: arasinda iiretilen
sigkin boyunlu formlara kentin bir simgesi olarak
sikkeler iizerinde yer verilmesi bu durumu dogrular
niteliktedir'®. Khios’un amphora iiretimini ortaya
koyan farkli atdlyeler adada tespit edilmistir''.
Buradaki amphora tiretimi, M.S. 3. yiizyila kadar
neredeyse Kkesintisiz olarak devam etmistir'2.
M.O. 5. yiizyil ortalarindan itibaren ticari pazar
tizerinde Atina’nin baskin gelmeye baslamasi,
iiretilen amphora formlarina bir standart getirmistir.
Bu nedenle Khios’ta M.O. 430’lardan itibaren
uzun silindirik boyunlu ve konik gévdeli bir form
liretilmeye baglanmistir’>. M.O 5. yiizy1l sonundan
itibaren Khios amphoralarinin formlarinda goriilen
degisim, M.O. 4. yiizyildan M.O. 1. yiizyila kadar
iiretilecek olan yeni bir formun ortaya ¢ikmasini
saglamistir. M.O. 5. yiizy1l sonlarina tarihlenen ilk
diiz boyunlu amphoralar, disa g¢ekik, ince bilezik
formunda agiz kenari, siskin boyunlu Orneklere
gore uzamis ve diizlesmis silindirik boyun, egimli
omuzdan keskin bir agiyla gegilen hafif siskin konik
govde ve derin oyuklu profilli kaideye sahiptir. Bu
profilli kaide, M.O. 4. yiizy1l baslarindan itibaren
ortaya c¢ikan kanonik Khios amphoralarinin
tanimlayici 6zelliklerinden biri olan konik kaidenin
erken 6rnegidir. Kerpe’den bu tip tek bir 6rnekle
temsil edilmektedir. Bu 6rnekte agiz kismi kirik ve
noksan olsa da omuza dogru hafif genisleyerek inen
silindirik boyun, egimli omuz, keskin omuz govde
birlesimi, konik gdvde ve derin oyuklu, profilli
kaide bu formun karakteristik &zellikleridir.

Amphora 0.60 m yiikseklige, 0.28 m govde
genigligine ve 0.025 m kaide c¢apina sahiptir.
Acitk  kirmizimsi  kahverengi  (NCSS2050-
Y50R)™ renkteki hamuru, kire¢ ve kum katkili
ve gozeneklidir. Khios amphoralarinin bu tipi,
genellikle M.O. 5. yiizy1ll sonlarma tarihlenir.
Bu doneme ait Olbia’da bulunmus bir tam 6rnek
mevcuttur’®. Karadeniz’de, Kerpe 6rnegine benzer
Khios amphoralar1 M.O. 4. yiizy1l basina tarihlenir'.
Yine Karadeniz’de Kholkis Bolgesi’ndeki Pichnvari
yerlesiminde ele gegen Khios amphoralar arasinda,
Kerpe amphorasina benzer ornekler M.O. 5.

10 GRACE 1979, fig. 44, 48, 49.

11 DUPONT 1982, 195, 198.

12 SENOL 2003, 52.

13 LAWALL 1995, fig. 22; KAKHIDZE-KHALVASHI 2006, 292.

14 Renkler Natural Color System (NCS) katalogundaki kodlara gore
tespit edilmistir.

15 SENOL 2009, 111; MONAKHOV 1999, 143, tab. 48, no. 4.

16 ZEEST 1960, 140, taf. IV, no 13; Olbia 6rnekleri igin bkz. LEI-
PUNSKAIJA 1981, 93, tab. 12.

Fig. 11

lasted almost uninterruptedly until the 3rd century
AD'". With growing dominance of Athens on the trade
markets around the mid 5th century BC, the amphora
forms became standardized. Therefore, starting around
430 BC, this form was replaced by amphoras with a
conical body and an elongated cylindrical neck'®. The
change observed in the shape of Chios amphoras from
the late 5th century BC resulted in the emergence of
a new form that was produced from the 4th century
BC until the Ist century BC. The first straight necked
amphoras dated to the late 5th century BC, have an
everted rim in the form of a bracelet, an elongated and
straighter cylindrical neck compared to those with a
swollen neck, a slightly bulging conical body crossing
the angular shoulder at a sharp angle and a deep hollow
profile base. This profile base is a predecessor of the
conical base, a defining characteristic of the canonical
Chian amphoras that emerged around the early 4th
century. This form is represented by a single find at
Kerpe. Even tough its rim is broken and missing, it
bears the characteristics of the form with its cylindrical
neck slightly protruding downward toward the
shoulder, a sloping shoulder, a sharp joint of shoulder
and body, a conical body and a deep hollow base.

12 SENOL 2003, 52.
13 LAWALL 1995, fig. 22; KAKHIDZE-KHALVASHI 2006, 292.
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ylizyilin iiglincu geyregine tarihlenir'’. Konuralp
Miizesi’'nde benzer tam bir 6rnegi bulunan Khios
amphorasi da ayni zaman dilimine verilmektedir'®.
Verilen ornekler yardimiyla, Khios amphorasinin
Ege’den Karadeniz’e gelen bir ticaret gemisi
vasitasiyla Kerpe’ye ulastigi, tekil buluntu oldugu
icinde limanda ikincil kullanimi sirasinda kazara
kirildiktan sonra atildig1 kanaatindeyiz.

SINOPE AMPHORALARI

Bir diger amphora gurubunu ise MS 4. ve 5. ylizyila
tarihlenen C Snp III Tipi Sinope Amphoralar
olusturmaktadir. Amphora 0,73 m yiikseklige, 0,22
m agiz ¢apina, 0,29 m goévde capina sahiptir. Bu
tip amphoralar form itibariyle boyun silindirik agiz
dardir, govde tiggen bir sekle sahip kii¢iik boyutlu
uzun ve dardir, amphora yiikseklikleri genel olarak
0.66-0.80 m arasindayken omuzlarin ¢ap1 genellikle
0.25 m gegmez, kulplar bazen ¢ikintilar igerir. Bu tip
amphoralara havu¢ amphora da bilinmektedir (Fig.
12). Ctipinin bir parcast olan C Snp III-1 ve C Snp I11-
2 varyanti seklinde siniflandirilmigtir. ' Calismalar
sirasinda tespit edilen Sinope amphoralar iginde
degerlendirebilecegimiz diger bir 6rnek ise Agik
renkli amphoralar olarak ta bilenen MS 6. ylizyila
tarihlenen D Snp II tipi*® amphoradir. Amphora
0,47 m ytikseklige, 0,6 m agiz ¢apina, 0,21 m gévde
capina sahiptir. S6z konusu amphora digbiikey bir
profile sahip olup boyun konik formludur. Kulplar
dudagn altindan monte edilmis, omuz ve karinda
bir dizi seritler bulunmaktadir. Gévden dip kisma
dogru yivler bulunmaktadir. Sinope D grubu
amphoralarinin iiretim merkez olarak Sinope ve
Herakleia Pontike gosterilmektedir. 2! (Fig-13).

KUZEY AFRIKA (KEAY 55) AMPHORASI

Caligmalarda Kuzey Afrika kokenli Keay 55%
amphorasi tespit edilmistir. Keay 55 amphorasi
MS 5. ve 6. ylzyillar arasina tarihlenmektedir.
Amphora 0.73,5 m yiikseklige, 0.9 m agiz ¢apina,
0.30 m govde gapina sahiptir. (Fig. 14) Keay 55
olarak isimlendirilen amphora ilk olarak Almagro®
tarafindan bilim diinyasina tanmitilmistir. Hafifce

17 KAKHIDZE-KHALVASHI 2010, P1. 74, No. 4-6.

18 OKAN et al., 2017, 158, fig. 5.

19 GARLAN-KASSAB TEZGOR 1996, 331. Detayli bilgi igin bkz.
KASSAB TEZGOR 2002, 203-205.

20 KASSAB TEZGOR 2010, 137.

21 SHELOV 1986, 400.

22 Kuzey Afrika amphoralarinin, Tunus’un Nabil sehrinde bulunan
Zeugitana’daki firinlarinda yapildig: kanitlanmistir OPAIT 1997, 98.
23 ALMAGRO 1955, 115.
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The amphora has a height of 0.60m, a body width of
0.28m and a base diameter of 0.025m. The light reddish
brown (NCSS2050-Y50R)™ paste is porous, and lime
and sand tempered. This type of Chian amphoras are
usually dated to the late 5th century BC. An intact
sample is available from this period at Olbia®. In the
Black Sea, Chian amphoras similar to the one at Kerpe
are dated to the early 4th century'. Similarly, among
the Chian amphoras uncovered at Pichnvari within the
territory of Colchis in the Black Sea, the samples similar
to the amphora at Kerpe are dated to the third quarter of
the 5th century BC". An intact sample preserved at the
Konuralp Museum is also dated to the same timeline'®.
Based on these samples, as it is a single find, we
consider that the Chian amphora made its way to Kerpe
through a merchant ship coming from the Aegean to the
Black Sea, and it was discarded after it was accidentally
broken during its secondary use at the port.

SINOPIAN AMPHORAS

Another amphora group consists of Type C Snp III
Sinopian Amphoras, which are dated to the 4th and 5th
centuries AD. The amphora measures 0.73 m in height,
with a rim diameter of 0.22 m and body diameter of
0.29 m. This type of amphoras has a cylindrical neck
and a narrow rim, while the triangular body is elongated
and narrow. The height usually ranges from 0.66 to
0.80 m while the diameter of the shoulder, in general,
does not exceed 0.25 m, sometimes having protruding
handles. They are also known as carrot amphoras (Fig.
12). It was classified as C Snp III-1 and C Snp III-2
variants of the type C. ' Another example uncovered
during the excavations that can be considered among
the Sinopian amphoras is type D Snp I1,% also known as
light coloured amphoras dating to the 6th century AD.
It is 0.47 m in height, with a rim diameter of 0.6 m and
a body diameter of 0.21 m. The amphora has a convex
profile, with a conical neck. The handles are attached
below the rim, and there are a series of bands on the
shoulder and the belly. There are grooves on the body
down to the bottom. The production sites of Type d
Sinopian amphoras are attested as Sinope and Heracleia
Pontica. ?' (Fig-13).

14 The colours were identified based on the Natural Color System
(NCS) catalogue.

15 SENOL 2009, 111; MONAKHOV 1999, 143, tab. 48, no. 4.

16 ZEEST 1960, 140, taf. IV, no 13; for examples at Olbia please see.
LEIPUNSKAIJA 1981, 93, tab. 12.

17 KAKHIDZE-KHALVASHI 2010, P1. 74, No. 4-6.

18 OKAN et al., 2017, 158, fig. 5.

19 GARLAN-KASSAB TEZGOR 1996, 331. For further information
please see KASSAB TEZGOR 2002, 203-205.

20 KASSAB TEZGOR 2010, 137.

21 SHELOV 1986, 400.



Fig. 12 Fig. 13

kavisli bir omuz ve silindirik boyun ile yine uzun
silindirik bir gévdeye sahiptir. Keay’e gére**, boynun
ist kisminda yatay, tarakla kazima bezeme seritleri
bulunur. Omuzlar, genellikle kulplar1 destekleyen
belirgin bir sekle sahip olup, ¢ikintisizdir.
Kulplar profilden kulak, kesitten ise ovoidal veya
elips seklindedir. Amphoranin goévdesi silindir
seklindedir ve ¢ok az egrilik gosterir. Genellikle bu
amphoralarin dip kisminda bir diigme sekli goriiliir.
Bu form genellikle 0.35 — 0.37 m genisliginde
olup 65-70 litre kapasiteye sahiptir. Ag1z yarigap1
ise 0.11 — 0.12 m’dir. Bonifay® tarafindan yapilan
arkeometrik caligsmalarda igerisinde herhangi bir yag
kalintisina rastlanmamakla birlikte tursu veya sarap
tagimaciliginda kullanilmis olabilecegi belirtilmistir.
Bu tip amphoralar Bat1 Akdeniz’de (ispanya, Giiney
Fransa ve Italya) genis dagilim gostermistir®.
Karadeniz’deki Tomis’ten (Romanya) ise birkag
ornek yaymlanmistir. Ozellikle Catalunya Marsilya
ve La Palud batik 6rnekleri de goriillmektedir?’.

24 KEAY 1984.

25 BONIFAY 2021, 283, fig. 1; 287, 44 - 46.

26 Catalunya oOrnekleri igin bkz. KEAY 1984; REMOLA 2000, Mar-
silya 6rnekleri igin bkz. BONIFAY-PIERI 1995 ve La Palud batig1 igin
bkz. LONG-VOLPE 1998.

27 OPAIT 1997, 98.
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Fig. 14

NORTH AFRICAN (KEAY 55) AMPHORA

The excavations yielded Keay 55% type of North
African amphoras. Keay 55 amphora is dated to
between the 5th and 6th centuries AD. It is 0.73,5
m in height, with a rim diameter of 0.9 m and body
diameter of 0.30 m. (Fig. 14) The variant Keay
55 was first introduced to the scientific world by
Almagro.? Tt has a slightly curved shoulder and a
cylindrical neck and again an elongated cylindrical
body. According to Keay*, there are horizontal
combed decoration bands on the upper part of
the neck. The shoulders usually have a noticeable
shape, supporting the handles, without any ridge.
The handles in profile resemble an ear, and they
are ovoidal or eliptical in section. The body has
a cylindrical shape, with a little curvature. They
usually have a button-shape at the bottom. This
amphora type is usually 0.35 — 0.37 m in width
with a capacity of 65-70 litres. The rim diameter
is between 0.11 — 0.12 m. The archacometric

22 It has been demonstrated that the North African amphoras were
produced in the kilns of Zeugitana in the Nabeul city of Tunisia OPAIT
1997, 98.

23 ALMAGRO 1955, 115.

24 KEAY 1984.
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KILIKIA (LR1) AMPHORASI

Kazi ¢aligmalarinda LR1 amphora pargalari da tespit
edilmistir. Amphora 0.42 m yiikseklige, 0.7 m agiz
capina, 0.24,5 m govde capina sahiptir. Disa tagkin
yuvarlaklasgtirilmig agiz kenarina, dudak kenarmimn
altindan baglayarak gévdeyle omuzda birlesen oval
kesitli yivli kulplara, ovoidal gévdeye ve bir ¢ikintiyla
belirtilen basit diplere sahip olan LR 1 Amphoralari
M.S. 5. ve 6. yiizyillar arasina tarihlendirilmektedir?.
LR1 amphoralarmmm  Kilikia Bélgesi'nin  kiy1
seridinde ve Kibris’ta iretildikleri belirlenmisse de
bircok merkezde farkli tarihlerde {iretildikleri ileri
stiriilmektedir® (Fig. 15).

LR 1 amphoralarinin erken 6rnekleri M.S. 5. yiizyilin
ilk y1llarina tarihlenmektedir. M.S. 5. ylizy1l sonu ile
M.S. 7. yiizyil arasinda yogun olarak deniz ticaretinde
kullanildig1 yapilan arastirmalarda goriillmektedir®.
Birgok miizede orteneklerini gérmek miimkiindiir.

LR2 AMPHORASI

LR 2°' amphoralarmin Ege ve Karadeniz’deki
merkezlerde MS 2. yiizyildan MS 9. yiizyila kadar
tiretilmis olduklar1 diisiiniilmektedir.’> LR 2A, 2B ve
2C olarak {ii¢ alt gruba ayrilan bu tip amhoralardan
LR 2A MS 5. yiizy1l ortasindan MS6. yiizy1l ortasi
arasina, LR 2B MS 6. ylizyilin ikinci yarisindan MS
7. yiizyil arasina, LR 2C ise MS 7. yiizy1l basindan
MS 9. yiizyil arasina tarihlendirilmektedir (Fig. 16).

LR 2A amphoralart disa ¢ekik huni formunda agiz
kenarina, keskin bir agtyla gdvdeye gecis yapan kisa
boyuna ve boyun altindan baglayarak omuzla birlesen
oval kesitli kisa kulplara sahiptir. LR 2B amphoralari
ise form olarak LR 2A formuna benzemekle beraber
disa c¢ekik huni formundaki agiz kenar1 daha kisadir.
LR 2C amphoralarinda ise agiz kenar1 disa ¢ekik halka
formlu olup, boyun diger tiplere oranla daha uzun ve
oval kesitli kulplar daha yiiksektir.

LR 3 grubu i¢inde degerlendirebilecek tek kulplu
LR3 amphora tipi, amphora 0.13,5 m agiz ¢apina
sahip olup ¢ok parcali olarak tespit edilmistir.

28 Kilikia Bolgesi’nin kiy1 seridinde ve Kibris’ta tiretildikleri belirlenmis
ancak son aragtirmalarda Kilikia disinda da birgok merkezde farkli tarihlerde
tretildikleri ileri siiriilmektedir. Birden ¢ok farkli isimle bilinmektedir
SENOL 2000, 196; SENOL 2003, 82; ARSLAN 2015, 336.

29 ARSLAN 2015, 336.

30 SENOL 2000, 201.

31 LR 2 amphoralarinin bilinen diger isimleri i¢in bkz. SENOL 2009, 149.
32 Yapilan analizlere gore ¢am sakizi, mersin reginesi ve terebentin
disinda, bu amphoralarla sarap ve zeytinyagi da tagindigi anlasilmistir
SENOL 2009, 149; ARSLAN 2015, 339.
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studies by Bonifay* reported that although there
were no traces of oil inside it, it might have been
used for transportation of salted fish and wine.
Such amphoras display a wide distribution across
Western Mediterranaen (Spain, South France and
Italy)*. A few examples were published from
Tomis (Romania) in Black Sea. Examples are also
available especially in Catalonia, Marseille and the
shipwreck assamblage of La Palud?’.

CILICIAN (LRT) AMPHORA

The excavations also yielded fragments of LRI
amphoras. The amphora is 0.42 m in height, with a
rim diameter of 0.7 m and body diameter of 0.24,5
m. The LR 1 amphoras with a pulled-out rounded
rim, oval-shaped handles starting from the bottom
of the lip and uniting with the body at the shoulder,
an ovoid body and simple bottom marked by a ridge
are dated to between the 5th and 6th centuries AD*.
Although LR1 amphoras are shown to have been
produced on the coastal line of Cilicia and Cyprus,
it has been suggested that they were produced in
many sites in different time periods® (Fig. 15).

The earliest examples of LR 1 amphoras are dated to
the early 5th century AD. The studies indicate that it
was commonly used in maritime trade between the
end of the 5th century AD and the 7th century AD*°.
Various examples are displayed in many museums.

LR2 AMPHORA

LR 2% amphoras are believed to have been produced in
the sites in Aegean and Black Sea from the 2nd century
AD until the 9th century AD.* It is divided into three
subgroups including LR 2A, 2B and 2C, where LR 2A
is dated from the mid-5th century AD to the mid-6th
century AD, LR 2B from the second half of the 6th
century AD to the 7th century AD, and LR 2C from the
early 7th century AD to the 9th century AD (Fig. 16).

25 BONIFAY 2021, 283, fig. 1; 287, 44 - 46.

26 For Catalan examples, please see KEAY 1984; REMOLA 2000,
For Marseille examples, please see BONIFAY-PIERI 1995 and for the
shipwreck La Palud, please see LONG-VOLPE 1998.

27 OPAIT 1997, 98.

28 It has been found that they were produced in the coastal line of
Cilicia and Cyprus, however recent studies suggest that they were also
produced in many sites other than Cilicia in different time periods. It is
referred to as by multiple different names. SENOL 2000, 196; SENOL
2003, 82; ARSLAN 2015, 336.

29 ARSLAN 2015, 336.

30 SENOL 2000, 201.

31 For other known names of the LR 2 amphoras, please see SENOL
2009, 149.

32 Analyses showed that wine and olive oil were transported with these
amphoras in addition to mastic, myrtle resin and turpentine SENOL
2009, 149; ARSLAN 2015, 339.



Fig. 15

GANOS (GUNSENIN) AMPHORALARI

Yine ayni alanda biitiin halde Ganos (Giinsenin’in)
Tip 1 amphorasi bulunmustur. (Fig. 17) Amphora
0.40 m yiikseklige, 0.11,5 m agiz ¢apima, 0.29
m govde capma sahiptir. Ganos (Giinsenin’in)
Tip 1 amphoralart literatiirde birden ¢ok isimle
antlmaktadir®. M.S. 10. yiizyila tarihlenen Ganos
(Glinsenin’in) Tip 1 Amphoralar kiiresel govdeli
ve kalin cidarli olup Marmara Denizi’nin kuzey
dogusunda bulunan Gazikdy (Ganos) ve Hoskoy
(Hora) civarindaki atdlyelerde iretilmistir. Bu tip
amphoralardan Anadolu kiyilarinda yogun olarak ele
gecmistir’,

Ac¢ma alani i¢inde Giinsenin Tip III amphorasi da
bulunmustur (Fig. 18). Amphora 0.68 m yiikseklige,
0.7 m agiz capima, 0.27 m govde capina sahiptir.
Karadeniz diginda Kibris ve Dogu Akdeniz’de bir¢ok
merkezde de ele gecmistir. Ucu yuvarlaklastirilmig
disa cekik agizli olup agiz kenar altindan baslayip
agiz seviyesini asarak yiikselen ve omuzda iizeri
yivlerle kapli ovoidal govdeyle birlesen kulplara sahip
Gtinsenin Tip [II amphoralart MS 12. yiizy1ilin ortalari
ile 13. yiizy1l baslarina tarihlenmektedir.*> Giinsenin
Tip III amphoralart Kuzey Marmara civarindaki
atolyelerde tiretilmis olduklari diisiintilmektedir. 3

33 Diger isimleri i¢in bkz. HAYES 1992.

34 GUNSENIN 1990, 47-53. GUNSENIN 1993, 192-199.
35 GUNSENIN VE OZAYDIN 2000, 342.

36 GUNSENIN 1999, 19,
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Fig. 16

LR 2A amphoras have an everted funnel-shaped
rim, a short neck with a sharp pass to body and oval
sectioned short handles starting from the bottom of
neck and uniting with the shoulder. LR 2B amphoras
resemble LR 2A in form, but the everted funnel-
shaped rim is shorter. LR 2C amphoras has an
everted ring-shaped rim, a longer neck and higher
oval sectioned handles compared to other sub-types.

A single-handled LR3 amphora that found in
multiple fragments, and which can be classified
among LR 3 group of amphoras, has a rim diameter
of 0.13,5 m.

GANOS (GUNSENIN) AMPHORAS

We also uncovered intact Ganos (Giinsenin) Type 1
amphora. (Fig. 17) The amphora is 0.40 m in height,
with a rim diameter of 0.11,5 m, and a body diameter
of 0.29 m. Ganos (Giinsenin) Type 1 amphoras are
referred to by different names in the literature®.
Those date to the 10th century AD have a globular
body and thick wall, which were produced in the
workshops around Gazikdy (Ganos) and Hoskoy
(Hora) to the northeast of the Marmara Sea. This
type of amphoras have been uncovered extensively
on the Anatolian coasts*.

33 For other names, please see HAYES 1992.
34 GUNSENIN 1990, 47-53. GUNSENIN 1993, 192-199.
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Fig. 17

DIGER BULUNTULAR

Ac¢ma alint icinde amphoralarin disinda gilindelik
kullanim kap ornekleri iginde degerlendirecegimiz
Ge¢ Roma Doénemi’ne ait tabak, masrapa, giiveg,
tencere, tava ve testi gibi formlara ait 6rnekler de
tespit edilmistir.

Gindelik kullaniom kap Ornekleri icinde en
o6nemli buluntu grubunu Ge¢ Roma Donemine
tarihlenen Phokaia Kirmizi Astarli seramik tabaklar
olusturmaktir. Langtoz’un, Atina Agorasi’nda tespit
ettigi ve Waagé’nin LRC*¥ (Late Roman Pottery)
olarak adlandirdigr kirmizi astarli seramiklerin
tiretim merkezi Phokaia’dir.*® Burada yapilan
seramik iretimleri M.S. 4. yiizyil sonu ile M.S.
7. yiizyilin ikinci yarisma kadar siirdiirilmiistiir.
Uretilmis olan seramikler 10 ana forma ayrilarak
tanimlanmistir®®. Kazi ¢aligmalarinda tespit edilen
seramik tabaklar Form 3 H ve E grubu iginde
degerlendirebilecegimiz yaygin olarak kullanilan
formlardandir.

37 HAYES 1980, 525.
38 LANGTOZ 1969, 377-385.
39 HAYES 1972, 325-346.
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Fig. 18

The trench area also yielded Gilinsenin Type III
amphoras (Fig. 18). The amphora is 0.68 m in
height, with a rim diameter of 0.7 m and a body
diameter of 0.27 m. Other than Black Sea, it was
also found in many other sites in Cyprus and
Eastern Mediterranean. Having an everted rim with
a rounded end, and handles starting below the rim,
rising high above the rim and merging with a ovoid
body covered with grooves on the shoulder, the
Gtinsenin Type III amphoras are dated to the mid-
12th century AD and the early 13th century AD.*
Gilinsenin Type III amphoras are thought to have
been produced in the workshops around the North
Marmara Sea. ¢

OTHER FINDS

In addition to amphoras, we also uncovered various
objects such as plates, pitchers, stewpots, pots, pans
and jugs from the Late Roman Period which can be
considered as daily use vessels.

Among the daily use vessels, the most important
assemblage is the ceramic plates with a Phocaean

35 GUNSENIN VE OZAYDIN 2000, 342.
36 GUNSENIN 1999, 19,
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LRC 3 E olarak tanimladigimiz 0,14,5 m c¢apinda
rulet bezemeli olan seramik tabak parcasi C formun
versiyonlart olup M.S. ge¢ 5. ylizyill ve M.S. 6.
ylizyilin ilk yaris1 boyunca goriilen kontekstlerden ele
geemistir®®. LRC 3 H olarak tanimladigimiz 0,13,5 m
capinda yiiksek agizli ve ince cidarli seramik tabak
ise Hayes tarafindan M.S. 5. yiizy1l sonu ile M.S.
6. yiizyil ortalar1 arasina tarihlendirilmistir*’. Hayes
tabaklarda bulunan motiflerdeki ana kompozisyonu
3 gruba ayirmistir*?. Tespit etigimiz iki drnek baski
teknigi ile yapilmis olup M.S. 5. yiizy1l ortalarindan
M.S. 6. yiizyilla kadar yaygm olarak kullanilan
geometrik simgeler icinde degerlendirebilecegimiz
ha¢ (chi-rho) motifi* ve hayvan motifleri i¢inde
degerlendirebilecegimiz kus figiiriine sahiptir*. (Fig.
19a - 19b). Phokaia Kirmiz1 Astarli seramik tabaklara
ait érneklere bolgede ilk kez tespit edilmistir.

Maritime Archaeology Periodical

red slip ware dating to the Late Roman Period.
The red slipped ware identified by Langtoz in the
Athens’ Agora and described as LRC?” (Late Roman
Pottery) by Waagé was produced in Phokaia.*® The
pottery production here lasted from the late 4th
century AD until the second half of the 7th century
AD. The ceramics produced were grouped into 10
main forms*. The ceramic plates uncovered during
our excavations are among the common vessels,
which can be classified as Forms H and E.

The fragment of a roulette decorated ceramic plate
identified as LRC 3 E with a diameter of 0,14,5 m is
a version of the form C, and it was uncovered within
a context of the late 5th century AD and the first half
of the 6th century AD*.

Fig. 19

40 HAYES 2008, 241.

41 HAYES 2008, 242, 243.

42 HAYES 1972, 346.

43 Tabagm ortasinda yer alan ha¢ motifi formu M.S. 5. yiizyildan iti-
baren gériilmeye baslanmistir. Buna Christomonogram (Isa Monogrami)
denilmektedir. Christomonogram, Rho (P) ve Chi (X) harflerinin iist {iste
konulmasiyla olusan ha¢ formudur. Bazi eserler iizerinde I (Iota) ve Chi
(X) harflerinin st iiste konulmasiyla olusturuldugu da goériilmektedir.
Detayli bilgi igin bkz. TAS-OZCAN 2015, 247-267.

44 HAYES 1972, 347.

37 HAYES 1980, 525.

38 LANGTOZ 1969, 377-385.
39 HAYES 1972, 325-346.

40 HAYES 2008, 241.
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Fig. 20

M.S. 4. yiizyila tarihlenen seramik bir oinochoe®
0.9 m yikseklige, 0.3 m agiz capma, 0.14,5 m
govde capma sahiptir. M.S. 4. yiizyila tarihlenen
tek kulplu testicik ise 0.9 m yiikseklige, 0.6 m agiz
capina, 0.8 m govde capina sahiptir. (Fig. 20). M.S
3. ve 4. yiizyillara tarihlenen seramik kaseler*®, M.S.
5. ve 7. yiizyillara tarihlenen seramik pisirme kaplari
ve M.S. 5. - 8. ylizyillar arasina tarihlenen giindelik
kullanim kaplarina ait seramik kap pargalari da ayri
bir dneme sahiptir. Kirik parcalar halinde bulunan
seramiklerin konservasyon-restorasyon ¢aligmalarina
devam edilmektedir.

Yiizey arastirmasi sirasinda ise agma alaninin yaklagik
10 metre kuzey dogusunda, 0.36 x 0.34 m 6lgiilerinde
¢ delikli oldugu anlasilan ve bir boliimii eksik olan
fosili kire¢ tagindan yapilmis bir ¢apa tespit edilmistir
(Fig. 21). Uc delikli tas capalar tipolojik olarak
belirli bir forma sahip olmamalarina karsin, genel
olarak yass1 yiizeyli olup {ist kisimlara dogru daralan
piramidal yapidadir. Govde iizerinde ii¢ halat deligi
bulunmasi nedeniyle bu ismi almislardir’’”. Bu tip
capalar birgok sualti arastirmasinda ele gegirilmistir.
Bu ¢apalarin Tung Cagi’ndan, Ge¢ Bizans Dénemi’ne
kadar kullanildiklar1 bilinmektedir*.

45 Benzer drnekleri i¢in bkz. PAPANIKOLA-BAKIRTZE 2002, 554.
46 Benzer 6rnekleri i¢in bkz. PAPANIKOLA-BAKIRTZE 2002, 554.
47 Tlk 6rneklerine Geng Bronz Cagda Kibris’in giiney kiyisinda yer alan Kiti
sehrinde rastlanmistir. Kibris adasinda ilk kez tiretilmis oldugu ve buradan da
Suriye ve Misir’a yayildigi tahmin edilmektedir. M.O. 6. yiizyilda tek delikli
capalarmn yani sira iki ve ti¢ delikli tag ¢capalarin kullanilmaya baslandig1 bi-
linmektedir ALPOZEN 1972, 71-75; OZDAS 1992, 82.

48 BASS 1972, 22; FROST 1970, 377; OZLER 1996, 31.
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Fig. 21

A ceramic plate with a high rim, thin wall and a
diameter of 0,13,5 m identified as LRC 3 H was dated
to the late 5th century AD and the mid-6th century AD
by Hayes*. Hayes classified the main compositions
of plate motifs in 3 groups*. The two examples we
identified were produced using the pressure technique,
and decorated with a cross (chi-rho) motif (chi-
rho)* that can be considered among the geometrical
shapes and a bird figure that can be considered among
the animal motifs*. (Fig. 19a - 19b). Examples of
ceramic plates with Phocaean red slip ware have been
uncovered in this region for the first time.

A ceramic oinochoe® dating to the 4th century AD
is 0.9 m in height, with a rim diameter of 0.3 m and
body diameter of 0.14,5 m. A single-handled juglet
dating to the 4th century AD is 0.9 m in height, with
a rim diameter of 0.6 m, and a body diameter of
0.8 m. (Fig. 20). The ceramic bowls dating to the
3rd and 4th centuries AD*, ceramic cooking pots
dating to the 5th and 7th centuries AD, and sherds
of daily use vessels dating to between the 5th and
8th centuries AD are also of particular importance.

41 HAYES 2008, 242, 243.

42 HAYES 1972, 346.

43 The cross motif at the center of the plate is observed from the 5th
century AD. It is called Christogram. Christogram is a cross symbol
consisting of a combination of letters Rho (P) and Chi (X). It is also
used as a combination of letters I (Iota) and Chi (X) in some artefacts.
For detailed information, please see TAS-OZCAN 2015, 247-267.

44 HAYES 1972, 347.

45 For similar examples, please see PAPANIKOLA-BAKIRTZE 2002, 554.
46 For similar examples, please see PAPANIKOLA-BAKIRTZE 2002, 554.



DEGERLENDIRME VE SONUC

2021 yilinda Kerpe koyu tabaninda yapilan kazi ve
yiizey arastirmalarindan elde edilen buluntular genel
olarak degerlendirildiginde liman ve c¢evresinin
Klasik Donem ’den itibaren Osmanli Donemi’ne
kadar yogun olarak kullanildig1 anlagilmaktadir.

Kazi alami ¢evresinde yapilan ylizey arastirmasinda
en erken tarihli 6rnegimiz olan Khios Tip IVc
amphorasmin bulunmasi limanin M.O. 4. yiizyildan
itibaren kullanilmis oldugunu gostermektedir

Kerpe de farkli bolgelerden gelen amphoralarin
aciga cikarilmasi, Kerpe Limani’nin giiglii ticari
iligkilerinin ve bu donemdeki ekonomik giiciiniin
ortaya konmasi agisindan O6nem tagimaktadir. Kazi
caligmalar1 sirasinda sayisal olarak en yogun ele
gecen buluntu grubunu amphoralar olusturmaktadir.
Amphoralar, Kocaeli ve c¢evresi 6zelinde, Bithynia
Bolgesi’nin Klasik, Hellenistik ve Roma Doénemi
ticaret tarihine 1s1k tutacak niteliktedir. Bolgede yer
alan kentlere deniz yolu ile ulasan iiriinlerin ¢ikis
noktalarini, diger bir deyisle {liretim merkezlerini,
gostermesi agisindan onem tagimaktadir. Bir liman
kenti olan izmit’e (Nikomedia) ulasan iiriinler,
kentte tiiketilmis olabilecegi gibi, kiyidan uzakta,
i¢c kesimlerde yer alan kentlere de bu limandan sevk
edilmis olmalidir.

Bulunanamphoralartipolojik olarak siniflandirildiginda
cok farkli formlar tespit edilmistir. Bunlar1 Ege, Dogu
Akdeniz, Karadeniz, Marmara ve Kuzey Afrika
Amphoralar1 olmak tiizere gruplamak miimkiindiir
(Fig. 22).

2021 yili kazi buluntulart ve kazi alam ¢evresinde
yapilan  ylizey  arastirmalart  genel  olarak
degerlendirildiginde; en erken tarih veren buluntunun
M.O. 4. yiizyila, en geg tarih veren buluntunun ise
M.S. 18. yiizyil ait oldugu anlagilmistir. Bu durum,
limanda Antik Cag’dan, Osmanli Dénemi’ne kadar
kesintisiz olarak deniz ticareti yapildiga isaret
etmektedir. Kazi buluntular1 degerlendirildiginde
M.S. 3. ve 5. yiizyillar arasina tarihlenen buluntularin
sayisal olarak daha fazla olmasi, limanin bu tarihler
arasinda daha yogun kullanildigin1 gostermektedir.

TINA

The conservation-restoration work of the sherds are
ongoing. During the survey, we found an anchor, a
part of it is missing, made of fossilized limestone
(micritic limestone?), measuring 0.36 x 0.34 m in
dimension, which seems to have three holes (Fig. 21).
Although three-holed stone anchors typologically
do not have a specific form, they usually have a flat
surface, with a pyramidal shape narrowing towards
the upper sections. They are called so because of the
three holes for ropes on their body*’. This type of
anchors have been uncovered in many underwater
excavations. It is known that these anchors were
in use from the Bronze Age until the Late Roman
Period*.

EVALUATION AND CONCLUSION

An overall review of the finds uncovered during the
surveys and excavations carried out at the bottom
of the Kerpe Bay in 2021 indicates that the harbor
and its vicinity had been intensely used from the
Classical Period until the Ottoman Period.

Discovery of a Chios Type IVc amphora during the
survey conducted in the vicinity of the excavation
area shows that the harbor was used from the 4th
century AD.

Discovery of amphoras from various regions in
Kerpe is of importance since it reveals the strong
trade relations and the economic power of the Kerpe
Harbor during that period. Amphoras numerically
represent the largest group of finds uncovered during
the excavations. They can shed light on the trade
history, especially in Kocaeli and its surroundings
during the Classical, Hellenistic and Roman Periods
of the Bithynia Region. It is important as they point
out the origin, in other words, the production sites of
the products that reached the cities in the region by
sea. The products that reached Izmit (Nicomedia), a
port city, might have been consumed in the city or
they might have been transported to the inland cities
from this harbor.

47 First examples are seen in the ancient city of Kiti on
the southern coast of Cyprus during the Late Bronze Age.
It is assumed that it was first manufactured in the island
of Cyprus, and then spreaded to Syria and Egypt. It is
already known that two- and three-holed anchors were
used in addition to single-holed anchors during the 6th
century AD. ALPOZEN 1972, 71-75; OZDAS 1992, 82.
48 BASS 1972,22; FROST 1970, 377; OZLER 1996, 31.
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Sonug olarak Kerpe Liman’i, Karadeniz’in Antik
Cag’daki dogu-bati yo6nlii deniz ticaret rotasinin
merkezinde yer alarak Karadeniz ticari faaliyetinin
kesintisiz olarak izlenebildigi énemli bir merkezdir.
Bu durum, kazi c¢alismalari sonucunda ortaya
cikartilan in-situ ve kontekst buluntular ile
belgelenmistir. Kuskusuz, bilimsel veriler 1s1ginda
ylrtttiigiimiiz kazi ve aragtirmalar limanin ekonomik
faaliyetleri hakkinda ileride daha kapsamli veriler
ortaya koyacaktir.

KATKI BELIRTME

Caligma ekibi Bilal Kurt, Ramazan Sayim, Zeynel
Cansever, Sedat Tirkmen, Alper Korkmaz, Emre
Ertan, Stimeyra Vardar, Kiibra Al¢ik, Sami Cakmaz,
Onur Ibrahim Bilgi¢, Zeynep Giilagar ve Cebrail
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desteklemistir. Ekip {iyelerimize ve caligmamizi
destekleyen kurumlara tesekkiirlerimizi bir borg
biliriz.

TINA

A typological classification of the amphoras we
recovered resulted in very distinct forms, which can
be grouped as the Aegean, Eastern Mediterranean,
Black Sea, Marmara and North African amphoras
(Fig. 22).

An overall analysis of the finds and surveys of the
2021 campaign shows that the earliest find was
dated to the 4th century AD while the most recent
find belonged to the 8th century AD. This indicates
the presence of an uninterrupted maritime trade
in the harbor from the Ancient Period until the
Ottoman Period. The higher number of finds dating
to between the 3rd and 5th centuries BC indicates
that the heydays of the harbor was between these
periods.

In conclusion, the Kerpe Harbor is an important site
that was located at the center of the maritime trade
route of Black Sea in the east-west direction, where
the commercial activity in the Black Sea can be
uninterruptedly traced. This was documented by in-
situand contextfinds thathave beenuncovered during
the excavations. It is certain that the excavations
and surveys conducted based on scientific outcomes
will provide more comprehensive data in the future.
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Giilacar and Cebrail Baydan. The installation of the
underwater excavation system and technical support
were provided by Bilal Kurt. The 2021 campaign
was sponsored by the Kocaeli Metropolitan
Municipality and Kandira Municipality. We would
like to thank our team members and sponsors.
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KATALOG

Eser Ad: Amphora Kat. No: 1 (Fig 1)

Tip/ Form: Khios Tip IVc Buluntu Yeri: Kerpe Limani

Kil Rengi: NCSS2050-Y50R Eserin Yapildig1 Madde: | Pismis Toprak

Olgiileri Yiikseklik: 0, 60 cm , Cap 0, 28 cm.

Kokeni: Khios ve Romanya

Tarih: M.O. 4. yiizy1l

Eser Adi: Amphora (havug) Kat. No: 2 (Fig12)

Tip/ Form: C Snp III Buluntu Yeri: Kerpe Limani

Kil Rengi: NCSS2030-Y40R Eserin Yapildig1 Madde: | Pismis Toprak

Olgiileri: Yiikseklik: 0.73 m, Ag1z ¢ap1; 0.22 m, G6évde Capz;
0.29 m.

Kokeni Sinop (Karadeniz)

Tarih: M.S. 4-5. yiizyil

Eser Ad: Amphora Kat. No: 3 (Fig13)

Tip/ Form: D Snp III Buluntu Yeri: Kerpe Limani

Kil Rengi: NCSS2020-Y40R Eserin Yapildig1 Madde: | Pismis Toprak

Olgiileri: Yiikseklik: 0.47 m, Agiz ¢ap1 0,6 m, Gvde Cap1
0,21 m, Kulp kalinlig1 0.6,5 m.

Kokeni: Sinop (Karadeniz)

Tarih: M.S. 6. yiizyil

Eser Ad: Amphora Kat. No: 4 (Fig 14)

Tip/ Form: Keay 55 Buluntu Yeri: Kerpe Limamn

Kil Rengi: NCS1010-Y30R Eserin Yapildigi Madde: | Pismis Toprak

Olgiileri: Yiikseklik; 0.73,5 cm, Agiz cap1 0.8,5 m ,Govde
Cap1; 0.30 m

Kokeni: Kuzey Afrika / Tunus

Tarih: M.S. 5 ylizy1l
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Eser Adn: Amphora Kat. No: 5 (Fig 15)

Tip/ Form: LR 1 Buluntu Yeri: Kerpe Limani

Kil Rengi: NCSS3110-Y30R Eserin Yapildig1 Madde: | Pismis Toprak

Olgiileri: Yiikseklik;0.42 m, Agiz capt; 0.7 m , Govde Capi;
0.24,5m

Kokeni: Kilikia

Tarih: M.S. 4.-6. yiizyil.

Eser Adi: Amphora Kat. No: 6 (Fig 14)

Tip/ Form: LR 2B Buluntu Yeri: Kerpe Limamn

Kil Rengi: NCSS2050-Y70R Eserin Yapildig1 Madde: | Pismis Toprak

Olgiileri: Agiz Capy; 0.13,5 m.

Kokeni: Khios ve Romanya

Tarih: M.S. 6-7 ylizy1l

Eser Adu: Amphora Kat. No: 7 (Fig 17)

Tip/ Form: Ganos (Glinsenin’in) Buluntu Yeri: Kerpe Limant

Tip 1

Kil Rengi: NCSS20030-Y50R Eserin Yapildig1 Madde: | Pismis Toprak

Oliileri: Yiikseklik; 0,40 m, Agiz Capy; 0.11,5 m, Gévde Cap;
0.29 m.

Kokeni: Gazikoy (Ganos) ve Hoskoy (Hora)

Tarih: M.S. 10 yiizy1l

Eser Ad: Amphora Kat. No: 8 (Fig 18)

Tip/ Form: Giinsenin Tip III Buluntu Yeri: Kerpe Limani

Kil Rengi: NCSS3020-Y50R Eserin Yapildig1 Madde: | Pigmis Toprak

Olgiileri: Yiikseklik; 0.68 m, Agiz Cap1; 0.7 m, Gévde Capz;
0.27 m.

Kokeni: Kuzey Marmara

Tarih: M.S. 12-13 yiizyil.
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Eser Ad: Tabak Kat. No: 9 (Fig.19b
Tip/ Form: LRC3E Buluntu Yeri: Kerpe Limani
Kil Rengi: NCSS2050-Y70R Eserin Yapildig1 Madde: | Pigsmis Toprak
Olgiileri: Capr: 0.14,5 m.

Koken: Phokaia

Tarih: M.S. 6. yiizyil

Eser Ad: Tabak Kat. No: 10 (Fig. 19 a)
Tip/ Form: LRC3H Buluntu Yeri: Kerpe Limamn
Kil Rengi: NCSS2040-Y40R Eserin Yapildigi Madde: | Pismis Toprak
Olgiileri: Cap1: 0.13,5 m.

Koken: Phokaia

Tarih: M.S. 6. yiizy1l

Eser Adi: oinochoe Kat. No: 11 (Fig.20 a)
Tip/ Form: Bilinmemektedir Buluntu Yeri: Kerpe Limant
Kil Rengi: NCSS2050-Y70R Eserin Yapildig1 Madde: | Pismis Toprak
Olgiileri: Yik: 0.9 m A. Capy; 0,3 m, Govde Capi: 0.14,5 m.
Koken: ?

Tarih: M.S. 6. yiizy1l

Eser Ad: Tek Kulplu Testicik Kat. No: 12 (Fig.20 b)
Tip/ Form: Bilinmemektedir Buluntu Yeri: Kerpe Limani
Kil Rengi: NCSS2050-Y50R Eserin Yapildig1 Madde: | Pigmis Toprak
Olgiileri: Yiik: 0.9 m, Govde Capi, 0,8 m, A. Cap1; 0,6 m.
Koken:

Tarih: M.S. 6. yiizy1l

Eser Adi: Tas Capa Kat. No: 13 (Fig21)
Tip/ Form: Ug delikli Buluntu Yeri: Kerpe Limani
Kil Rengi: Eserin Yapildig1 Madde: | Fosili Kire¢ Tas1
Olgiileri: 0.36x 0.34 m

Koken: ?

Tarih: M.O. 13. yiizy1l - M.S. 4. yiizy1l.
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(ATALOG

Description: Amphora Cat. No: 1 (Figll)
Type/ Form: Khios Tip IVc Findspot: Kerpe Harbor
Fabric color: NCSS2050-Y50R Material: Terracotta

Dimensions Height: 0, 60 cm , Diameter 0, 28 cm.
Origin: Chios and Romania

Date: 4th century AD

Description: Amphora (carrot) Cat. No: 2 (Fig12)
Type/ Form: C Snp III Findspot: Kerpe Harbor
Fabric color: NCSS2030-Y40R Material: Terracotta

Dimensions Height: 0.73 m, Rim diameter; 0.22 m, Body dia-
meter; 0.29 m.

Origin: Sinope (Black Sea)

Date: 4th-5th century AD

Description: Amphora Cat. No: 3 (Fig13)

Type/ Form: D Snp III Findspot: Kerpe Harbor

Fabric color: NCSS2020-Y40R Material: Terracotta

Dimensions Height: 0.47 m, Rim diameter 0,6 m, Body dia-
meter 0,21 m, Handle thickness 0.6,5 m.

Origin: Sinop (Karadeniz)

Date: M.S. 6. ylizy1l

Description: Amphora Cat. No: 4 (Fig.14)

Type/ Form: Keay 55 Findspot: Kerpe Harbor

Fabric color: NCS1010-Y30R Material: Terracotta

Dimensions Height; 0.73,5 cm, Rim diameter 0.8,5 m, Body
diameter; 0.30 m

Origin: North Africa / Tunisia

Date: 5th century

Description: Amphora Cat. No: 5 (Fig. 15)

Type/ Form: LR 1 Findspot: Kerpe Harbor

Fabric color: NCSS3110-Y30R Material: Terracotta

Dimensions Height;0.42 m, Rim diameter; 0.7 m, Body dia-
meter; 0.24,5 m

Origin: Cilicia

Date: 4th-6th century AD

Description: Amphora Cat. No: 6 (Fig. 14)

Type/ Form: LR 2B Findspot: Kerpe Harbor

Fabric color: NCSS2050-Y70R Material: Terracotta

Dimensions: Rim diameter; 0.13,5 m.

Origin: Chios and Romania

Date: 6th-7th centuries AD

Description: Amphora Cat. No: 7 (Fig. 17)

Type/ Form: Ganos (Giinsenin) Findspot: Kerpe Harbor
Type 1

Fabric color: NCSS20030-Y50R Material: Terracotta

Dimensions: Height; 0,40 m, Rim diameter; 0.11,5 m, Body
diameter; 0.29 m.

Origin: Gazikdy (Ganos) and Hoskdy (Hora)

Date: 10th century AD
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TINA

Description: Amphora Cat. No: 8 (Fig. 18)
Type/ Form: Gtlinsenin Type 111 Findspot: Kerpe Harbor
Fabric color: NCSS3020-Y50R Material: Terracotta

Dimensions: Height; 0.68 m, Rim diameter; 0.7 m, Body dia-
meter; 0.27 m.

Origin: North Marmara

Date: 12th-13th centuries AD

Eser Adr: Plate Cat. No: 9 (Fig.19b)

Tip/ Form: LRC3E Findspot: Kerpe Harbor

Kil Rengi: NCSS2050-Y70R Material: Terracotta

Dimensions: Diameter: 0.14,5 m.

Origin: Phokaia

Date: 6th century AD

Description: Plate Cat. No: 10 (Fig. 19a)

Type/ Form: LRC3 H Findspot: Kerpe Harbor

Fabric color: NCSS2040-Y40R Material: Terracotta

Dimensions: Diameter: 0.13,5 m.

Origin: Phokaia

Date: 6th century AD M

Description: Oinochoe Cat. No: 11 (Fig.20a)

Type/ Form: Unknown Findspot: Kerpe Harbor

Fabric color: NCSS2050-Y70R Material: Terracotta

Dimensions: Load: 0.9 m Rim diameter; 0,3 m , Body diame-
ter: 0.14,5 m.

Origin: ?

Date: M.S. 6. ylizyil

Description: Single-handled Juglet | Cat. No: 12 (Fig.20b)

Type/ Form: Unknown Findspot: Kerpe Harbor

Fabric color: NCSS2050-Y50R Material: Terracotta

Dimensions: Load: 0.9 m, Body diameter, 0,8 m, Rim diame-
ter; 0,6 m.

Origin:

Date: 6th century AD

Description: Stone Anchor Cat. No: 13 (Fig21)

Type/ Form: Three-holed Findspot: Kerpe Harbor

Fabric color: Material: Fossilized Limestone

Dimensions: 0.36x0.34 m

Origin: ?

Date: 13th century BC— 4th century AD
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* Ayca Giigliiten

avi Anadolu’da Bir Seriiven, Bodrumlu
MSﬁngerciler adli kitap bir tir seyir

defteri olarak kabul edilebilir. Kitabin
editorligini. ~ Mehmet  Bezdan  {istlenmis.
Tiirkiye’nin ilk sualti fotografcilarindan biri olan
Mustafa Kapkin’in 1958-1959 yillarn arasinda
Amerikali Peter Throckmorton ile dnceleri Anadolu
kiyilarinin -~ sualti  diinyasin1  ve siingercilerini
anlatmak i¢in ¢iktiklar1 yolculukta, daha sonra tarihi
batiklar1 incelemeye karar vererek iki yil siireyle
iilkenin giliney kiyilarinda yaptiklar seyahatlerin
glincesini okuyoruz. Mehmet Bezdan, kitap igin
kaleme aldig1 6nsozde eseri soyle nitelendiriyor:
“Peter ile Anadolu kiyilaridaki batiklar1 konu alan
caligmalari boyunca Bodrumlu siingercilerle beraber
yasayan, onlarla denize agilan Kapkin, ¢ektigi
fotograflar ve tuttugu notlarla bugiine dek elimize
ulagsan en detayli ve insana en ¢ok dokunmay1
basaran siingerci kitabini olugturmustur.”

Aym edisyonda iki dilde, ingilizce ve Tiirkge olarak
hazirlanan kitaba Oliimsiiz romanlarda karsimiza
¢ikan carpici bir ciimle ile basliyoruz: “Anlatilanlar
hikdye degil; yasayan insanlarin, elle tutulur
acularmin, hakikatin ifadesidir.”

Mustafa Kapkin’in, seyahatine cabucak eslik
etmemizi saglayan bir dili var; bizi igine aliveriyor.
Doga ve insan tasvirlerinde derin gozlem yetenegi
hemen gdze carpryor. Suyun hem altina hem {istiine,
denizin hem kendisine hem de insanla bulustugunda
biirlindiigii kimlige miithis odaklanmig ve bunu
yaziya aktarirken dogal {slubunu basariyla
korumus. Kapkin, bu yolculukta kesistigi herkese
dikkat kesilmis, kim olduklarini 6grenmis, bilgisiyle
sezgilerini harmanlayarak seyir defterini tutmus.

* Yazar.
* Author.

nAdventure in Blue Anatolia, Sponge Fishers of
ABodrum can be regarded as a logbook. The book,

which was edited by Mehmet Bezdan, is a diary
of one of the first Turkish underwater photographers,
Mustafa Kapkin, who started a journey between 1958-
1959 with an American, Peter Throckmorton, initially
about the underwater world and sponge divers of the
Anatolian coast, and then changed their mind to explore
historical shipwrecks on the southern coast of the
country for two years. Mehmet Bezdan describes the
work in the preface of the book as follows: “Kapkin,
who spent a great deal of time and sailed with the
sponge divers of Bodrum during his work with Peter
on potential shipwreck sites off the Anatolian coast,
created the most detailed and affectionate account of
sponge divers, reaching to us with the photographs he
took and the notes he kept.”

The bilingual book (English and Turkish) starts with a
striking personal anecdote that can only be seen in an
immortal piece of work: “Here I will not be telling you
a story. It will be rather an expression of the truth about
the people who experience them by tangible suffering.”

Mustafa Kapkin makes use of language that makes us
readily accompany him during his journey; it absorbs us
immediately into the book. He has a remarkable talent
for describing nature and people. His work is greatly
focused on both under and over the water as well as both
the sea itself and the identity it assumes when coming in
contact with people, and he succeeded in preserving his
spontaneity while translating them into writing. Kapkin
paid attention to everyone he met during this voyage;
found out who they were; and kept a travelog where he
blended his knowledge with his instincts.
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Dalis siireleri, aldiklar1 hisseler, tazminatlar,
taahhiitler... Silinger avlamak i¢in dalmayr meslek
edinenlerin s6zlesme maddelerini okuyoruz Once.
Kahramanlar1 daha yakindan tamimak igin ¢ok
degerli bilgiler bunlar. Sézlesme derken, bunu bir
teknik okuma olarak addedemeyiz; mesakkatli ve
sira dis1 bir meslegin agilimi olarak goérmeliyiz.
Oliim ihtimalinin dahi hesaplandig1, bigak sirt1 bir
meslek bu. Dalig 6ncesi imzalar atiliyor, miihiirler
vuruluyor ve sonrasi... Kim bilir? 245x315 mm
ol¢iilerindeki bu biiyiik ve sert kapakli kitap, metinleri
ve fotograflariyla deniz kiltiiriimiiziin {izerine az
konusulan, yazilan ¢izilen gerc¢ek diinyasina bizi bu
girizgahla konuk ediyor.

Ege’nin derinliklerini karig karis arsinlayan, kara
sevdalarinin, riziklarinin  pesinde, sevdiklerinden
uzakta, kelle koltukta hayatlar... Mustafa Kapkin
stinger avcilarmin yalnizca mesai sirasindaki halleriyle
ilgilenmemis, once insan olarak degerlendirmis her
birini. Bir meslegi tiim ayrintilarryla 6grenmek bir yana,
genellemeden kagmarak kisiye 0zel incelemelerde
bulunmus. Biz okurun payma da dalganin sesini
dinlemek, siingerin eksi kokusunu almak disiiyor bu
sayede. Bodrum, en az siingerciler kadar bas kisi bu
kitapta. O yillarin Bodrum’unu da 6grenmek, fotograflar
esliginde hayal etmek i¢in bulunmaz bir firsat yaratiyor
eser. O zamanlar Bodrum’dan biiyiiksehirlere, 6zellikle
[zmir’e gitmek icin denizcilerde bit terk furyast
oldugunu da 6greniyoruz kitaptan. Bugiin tam tersinin
yasandigini ve Bodrum’un neredeyse biiyiiksehir haline
geldigini disiiniince burulmamak elde degil. Eski ve
tecriibeli denizcilerle dolu tekne, bir¢ok koya demir
atmis yolculuk boyunca. Koylarimizin, kiyilarimizin
65 yil onceki fotograflarimi goriiyor ve ne durumda
olduklarini da okuyoruz.
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The dive-times, shares, indemnities, commitments...
Initially we are getting acquainted with the contract
articles of sponge divers. This is precious information
that helps know the protagonists better. A contract
cannot be solely seen as a technical reading material;
rather, it’s a behind-the-scenes look of a grueling and
unusual profession. This is like walking on a tight
rope where even the chance of survival is calculated.
Contracts are signed and sealed before the dive, and
then what?... Nobody knows. This 315 mm long and
245mm wide hardcover welcomes its reader with texts
and photos to the lesser known, and less spoken-of
world of our maritime culture.

Diving through the depths of the Aegean Sea inch by
inch, pursuing their passionate and hopeless love and
sustenance far from their loved ones, with their lives
at stake... It appears that Mustafa Kapkin was not
only interested in sponge divers’ circumstances during
work, but he also recognized the importance of seeing
them as individuals. Aside from getting familiar with a
profession in all its detail, he avoided generalizations
and made personal analyses. In this way, what’s left
to the reader is to listen to the sound of the waves and
smell the sour scent of the sponges. Bodrum is also
a main character in this book as much as the sponge
fishermen. The work creates a unique opportunity to
learn about Bodrum in those years and imagine it with
photographs. We also learn from the text that moving
from Bodrum to metropolitan cities, especially to
[zmir, was very popular among sailors at that time.
Considering that the opposite is happening today and
that Bodrum has almost become a metropolitan city,
it’s hard not to cringe at this thought. The boat, full
of old and experienced sailors, anchored in many
bays throughout the journey. We see pictures of our
bays and beaches from 65 years ago, and also have an
opportunity to read and learn about them.



Bu yolculuga c¢ikarken Kapkin’in niyeti, daha dnce
hazirladigr sualti arkeolojisi haritas1 iizerinden
ilerleyerek yeni tespitlerde bulunmak ve rdportajlar
yapmakmig. “Oldum olast bu denizci ¢ocuklart
severim” climlesi bilyiiyor kitapta ve bu sevgi, bugiine
dek degerli varligimi siirdiiren bir kitabin pusulasi
oluyor. Kapkin, roportaj teknigini bir dertlesme
tonu ve seyir sohbetleriyle baska bir boyuta tagimis.
Siingercilerdeki hiiznii, tutkuyu, denize baghlig
derinden hissediyorsunuz.

Mustafa Kapkin ve Peter Throckmorton’m siinger
dalgiclariyla seyri ilerledik¢e insanlarin ve kiyilarin
hikayeleri ile o zamanlarm giindemi i¢ ige gegiyor.
Orman yanginlarma tanik oluyorlar mesela Ayrica
sahit oldugu vurgunlan ve tazyik odasini da yazmig
ki, konuyu etraflica gordiigii gosteren iyi bolimler
bunlar. Komik durumlar da yasanmis elbette,
dostluklar pekigmis. Seyir ve dalislar devam ederken
stingercilerle suyun {istinde uzun uzun konusmus
Mustafa Kapkin; yasadiklar1 enteresan, hatta absiirt
olaylara da yer veriyor kitapta.

Suyun alt1 kadar ylizeyi de bu muazzam seyir defterinin
sayfalarin1 dolduruyor. “Siingerci kardeslerim...”
hitabiyla paylasan bir son mektupla bitiyor kitap. Bu
mektup slingerciler i¢in hazirladigi bir aksona tabelasini
da (“Drager Aksona Tabelasi” olarak adlandirmig
kendisi) igeriyor. Mavi Anadolu’nun hikayesinin
temelinde bir Mustafa Kapkin katkis1 da iste bunlarla
var. Kitap, zerobooksonline.com adresinden ve bazi
kitap satis sitelerinden temin edilebilir.

While embarking on this journey, Kapkin’s intention
was to make discoveries and interviews based on an
underwater archacology map he had prepared before.
The sentence “I always love these sailor kids” finds
its true meaning in the book, becoming the compass
of a book that has survived until today. Kapkin
took the interview technique to another level with a
chatting tone and conversations that took place while
navigating. You deeply feel the sadness, passion, and
devotion to the sea from sponge divers.

As Mustafa Kapkin and Peter Throckmorton continue
to sail with sponge divers, stories of the people and the
shores intertwine with the agenda of those times. They
witness forest fires, for example. He also wrote about
the “diver’s disease” he witnessed and the pressure
chamber, which show he witnessed everything in
detail. They also had fun, of course, and established
intimate friendships. While cruising and diving,
Mustafa Kapkin seems to have had long talks with
sponge divers on the surface, including interesting and
sometimes even absurd events that they experienced.

The surface of the water as well as the bottom fills
out the pages of this enormous logbook. The book
ends with a final letter addressed to “My Sponge
Hunting Brothers...”. This letter also includes a table
for decompression stops he prepared for sponge
divers (he called it “Drager Decompression Stops”).
All these highlight Mustafa Kapkin’s contribution
to the story of Blue Anatolia. The book is available
at zerobooksonline.com and some other online
bookstores.
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TINA

Mavi Anadolu’da Bir Seriiven
Bodrumlu Siingerciler Kitabi

Tanitim Gecesi

An Adventure in Blue Anatolia
Sponge Fishers of Bodrum
Book Launch Event

INA Tirkiye Sualtt Arkeoloji Vakfi,
I Tirkiye’nin en eski sualti fotografcisi
Mustafa Kapkin’in 62 yil 6nce kaleme
aldig1 seyahat notlarindan olusan giinceyi aslina
sadik kalarak 2022 yilinda yayinladi. “Bodrumlu
Stingerciler” adin1 tagiyan kitabin tanitimi 26
Agustos 2022 tarihinde Bodrum Kalesi’nde yapildu.
Bodrum Belediye bagkan1i Sayin Ahmet Aras’in
ve degerli Bodrumlularin yer aldigi gecede TINA
Tirkiye Sualti Arkeolojisi Vakfi Bagkant Oguz
Aydemir, Belediye Bagkan1 Ahmet Aras ve Mustafa
Kapkin’in kendi gibi fotograf sanatgis1 olan oglu
Ahmet Kapkin birer konusma yaptilar.

BODRUMLU SUNGERCILER

Diinyanin ilk bilimsel sualt1 kazisinin 1960 yilinda
Tiirkiye kiyilarinda gerceklesmesinin ardindan bagta
George Bass olmak iizere bir¢ok iist diizey bilim
insaninin  Tiirkiye kiyilarindaki batik kazilarina
emek vermesiyle birlikte tarihin dnemli bir boliimii
Anadolu kiyilarinda aydinlatilmigtir. Bu siirecin
gizli kahramanlart ise suyun altindaki batiklar
arkeologlara gosteren siingercilerdir. Ozellikle
Bodrumlu siingercilerin bugiin bilinen ve kazilan
bir¢ok batig1 arkeologlara gosterdigini biliyoruz.
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Underwater Archeology published the diary of

Mustafa Kapkin, Turkey’s oldest underwater
photographer, consisting of his travel notes written
62 years ago. The presentation of the book *“ Sponge
Fishers of Bodrum” was held in Bodrum Castle
on August 26, 2022. At the event where Bodrum
Mayor Ahmet Aras and valuable Bodrum residents
took part, Oguz Aydemir, the President of TINA,
Turkish Foundation for Underwater Archeology,
Ahmet Aras, and Ahmet Kapkin, the son of Mustafa
Kapkin, who is also a photographer addressed the
audience.

SPONGE FISHERS OF BODRUM

After the world’s first scientific underwater
excavation was carried out on the Turkish coast
in 1960, an important part of the history was
illuminated on the Anatolian shores, with the efforts
of many scientists, experts in their field, especially
George Bass through the excavation of many more
shipwrecks on the coasts of Anatolia. The unsung
heroes of these activities were the sponge divers
who informed the archaeologists about the locations
of the shipwrecks under the sea. We know that it
was especially the sponge divers from Bodrum
who showed the site of many known and excavated
shipwrecks to archaeologists.

In 2022, TINA Turkish Foundation for



TINA Tiirkiye Sualt1 Arkeolojisi Vakfi Bagkani1 Sayin Oguz Aydemir.
Oguz Aydemir, President of TINA Turkish Foundation for Underwater Archaeology.

Mustafa Kapkin’mn kendi gibi fotograf sanatgisi olan oglu Sayin Ahmet Kapkin.

Ahmet Kapkin, the son of Mustafa Kapkin, who is also a photographer.
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TINA

Denizcilik Arkeolojisi Dergisi

Bodrumlu Siingerciler kitabi deyim yerindeyse
bu gizli kahramanlarin hayatlarindan bir kesittir.
Onlarin yasamlarina dokunan ve en yalin haliyle
bizlere aktaran Tirkiye’nin ilk sualti fotografcisi
Mustafa  Kapkin’mm  Bodrumlu  Siingercilerle
gerceklestirdigi  seyahatlerin = ve  calismalarin
glincesidir. Mustafa Kapkin sadece bir sualti
fotografeis1 degil, ayn1 zamanda iilkesini ve bu
topraklarin sahip oldugu kiiltiirel degerlere asik
bir isimdir. 1958 yilinda iilkemize gelen gazeteci
Peter Throckmorton ile Bodrumlu Siingercilerin
yardimiyla Anadolu kiyilarini arastiran ikili Mavi
Anadolu’nun sahip oldugu degerleri diinyaya
duyurmuslar ve sualt1 arkeolojisinin bilimsel olarak
Tiirkiye’de baglamasina dnciiliik etmislerdir. Tiirkge
ve Ingilizce basilan kitap Eyliil 2022 itibariyle hem
Tiirkiye’de hem de yurtdisindaki okurlara ulasacak
bir dagitim ag1 araciligiyla raflardaki yerini almigtir.

The Sponge Fishers of Bodrum presents, so to say,
a slice of life of these unsung heroes. The book is a
diary of the voyages and activites of the first Turkish
underwater photographer, Mustafa Kapkin with the
sponge fishers from Bodrum, touching their lives and
narrating them in their simplest form. Mustafa Kapkin
is not only an underwater photographer, but also a
person in love with his country and the cultural values
of these lands. Underwater photographer Mustafa
Kapkin and journalist Peter Throckmorton, who came
to our country in 1958, explored the Anatolian shores
with the guidance of sponge divers of Bodrum. The
duo publicized the assets of Blue Anatolia to the world
and pioneered the birth of underwater archaeology in
Turkey. Published in Turkish and English, the book
took its place on the shelves as of September 2022
through a distribution network that will reach readers
both in Turkey and abroad.
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Mavi Anadolu'da PESEEEEES

 BODRUNPIGERC
SPONGE ¥ OF BOJ

Kenan Yilmaz, Oguz Aydemir, Ahmet Aras, Jeff Hakko, Ahmet Kapkin, Aksona Mehmet (Bas).

TINA Tiirkiye Sualt1 Arkeolojisi Vakfi Baskan1 Oguz Aydemir ve Bodrum Belediye Baskan1 Ahmet Aras.

Oguz Aydemir, President of TINA Turkish Foundation for Underwater Archaeology and Ahmet Aras,
Mayor of Bodrum.
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Dr. Kroum Batchvarov’un
Karadeniz’deki Osmanli
Batiklar1 Konferansi

Conference On Ottoman Shipwrecks
In Black Sea By Kroum Batchvarov

Karadeniz'deki
Osmanli Batiklari

Ozel Misafir

Dr. Kroum Batchvarov

Arkeolog

Kroum Batchvarov, Connecticut Universitesi Deniz Arkeolojisi
boélimunde dogent olarak gérev yapmaktadir, MA ve Doktora
derecelerini Park College ve T A&M Universitesi'nden almistir.
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son doneminde 6zel bir konferansa imza attik.

Saygideger bilim insan1 Dr. Kroum Batchvarov
Vakfimizin davetlisi olarak 17 Kasim 2022”de istanbul,
Beyoglu'nda yer alana ANAMED binasinda tiim
diinyanin ilgisini ¢ceken ve sualt1 arkeolojisi i¢in yeni
bir kap1 acacagini diisiintilen “Karadeniz Denizcilik
Arkeolojisi” arastirmalari lizerine bir konferans verdi.

T INA Tiirkiye Sualt1 Arkeolojisi Vakfi olarak yilin

Vakfimizin her yil sualti ve denizcilik arkeolojisi
alaninda diinyanin 6nemli bir ismini iilkemize davet
etmesi ve bilim diinyasi ile bulusturmasi bir gelenege
doniismiistir. Bu kapsamda 2022 yilinin davetlisi
alaninin 6nemli ismi Saym Dr. Kroum Batchvarov
oldu. Ozellikle 17. yiizy1l denizciliginin ve denizcilik
arkeolojisi aragtirmalari iizerine ¢alisan Batchvarov
gemi insa teknolojilerinde uzmanlagsmistir. Hem Vasa
gemisi lizerinde yaptig1 arastirmalar hem de Warwick
batigindaki c¢aligmalar1 olduk¢a kiymetlidir. Ayrica
2000 ile 2001 yillar1 arasinda Bulgaristan’in Kitten
Korfezi’nde bir gemi enkazinin kazisini yonetmis
ve son olarak uzun bir siiredir Karadeniz’de yer alan
batiklar lizerinde ¢aligmaktadir.

Connecticut Universitesi Deniz Arkeolojisi béliimiinde
Dogent olarak ¢aligmalarina devam eden Batchvarov,
es bas arastirmaci oldugu “Karadeniz Denizcilik

e, as the TINA Underwater Archaeology

\ " / Foundation, have hosted a very special

conference at the end of last year. A highly

esteemed scientist, Kroum Batchvarov participated in the

conference which took place on 17 November 2022 at the

ANAMED building in Beyoglu, istanbul as our guest, and

he gave a speech on the “Black Sea Maritime Archaeology

Project”, which has drawn significant attention worldwide

and is believed to soon make great strides for underwater
archaeology.

Now it has become a tradition for our Foundation to invite
a key person in the field of underwater and maritime
archaeology every year and bring them together with the
scientific community. Our guest in 2022 was the Honorable
Dr. Kroum Batchvarov, who is a reputable scientist in
this field. Batchvarov’s research mainly focuses on the
17th century sailing and maritime archaeology, and he
is a specialist on shipbuilding technology. His studies on
the Vasa shipwreck as well as on the wreck of Warwick
are very valuable. He also directed the excavation of a
shipwreck at the Kitten Bay in Bulgaria between 2000 and
2001, and recently he has been working on shipwrecks in
the Black Sea.

Batchvarov, who is currently active as an Associate
Professor of the Maritime Studies Program at Connecticut
University, presented the most recent data on the “Black

Ayhan Sicimoglu, (E) Oramiral / Full Admiral (Rtd.) Muzaffer Metin Atag, Oguz Aydemir,
Dr. Kroum Batchvarov, Jeff Hakko

*TINA Vakfi Yonetim Kurulu iiyesi.
* Board Member of TINA foundation.
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Arkeolojisi” Projesi’nin yaklagik bir saat siiren
sunumunda derin deniz arastirmalarinda bulduklar
batiklarin oldukga net goriintiilerine ve ulastiklar1 son
bilgilere yer verdi. Yiizeyden yaklasik iki kilometre
derinlikte bulunan batiklarin oldugu g6z 6niine alinirsa
caligmanin bilinen sualt1 arkeolojisi ¢alismalarindan
farki net sekilde gozler oniine serilmektedir. Bilindigi
iizere arkeologlar genelde 20 ila 45 metre arasindaki
batiklara tiiplii dalis yOntemiyle dalarak calisir.
Zira bu derinliklerin {izerindeki batiklarin tahrip
edilmedigi diisiiniilmektedir. Batchvarov ve ekibinin
caligmalarinda ise derin sularda yiiksek teknoloji
kullanarak gliniimiizden 2400 yil oncesine kadar
uzanan bir tarih araliginda birgok batiga ulagiimustir.

Gelismis sensdrler, deniz tabanini tarama yontemleri ve
robotik ekipmanlar kullanarak deniz ve okyanuslarinin
en derin kisimlarinda arkeolojik arastirmalar yapilmasi
glintimiizde miimkiin. Teknolojiyle birlikte her gecen
giin daha da hizlanan ¢alismalarda Dr. Batchvarov’un
da altim1 ¢izdigi iizere arkeologlar, tarihgiler,
miihendisler ve osinograflar birlikte ¢alismaya devam
ediyor.

“Karadeniz Denizcilik Arkeolojisi” Projesi” her
ne kadar baslangicta Karadeniz’in zemin haritasini
cikarmak ve iklim degisikliginin tarihsel siirecte
toplumlar tizerindeki etkisini incelemek i¢in baglasa da
Karadeniz’in su 6zelliklerinin de etkisiyle 70’e yakin
tarihi batik neredeyse bozulmamis sekilde kesfedilmis.
Aguirlikli  olarak Bizans, Osmanli ve Akdeniz

kokenli Orta Cag teknelerinden olusan bu batiklarin
bozulmadan giinlimiize ulagmast hi¢ siiphesiz ki
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Sea Maritime Archaeology Project” in his speech, lasting
approximately one hour, and featuring very clear pictures
of the shipwrecks they discovered during deep-sea
surveys. With the discovery of shipwrecks lying almost
two kilometers under the surface, it appears that it is quite
different from conventional underwater archaeology
projects. As already known, archaeologists carry out
their studies on wreckages located between 20 and 45
meters deep by scuba diving. It’s assumed that wreckages
beyond this height are intact. Batchvarov and his team’s
survey yielded many wrecks dating back to almost 2400
years before today using advanced technology.

It’s, now, possible to conduct archaeological surveys on
the deepest parts of the seas and oceans of our world
using advanced sensors, submarine scanning methods,
and robotic equipments. The surveys improve day by
day as technology advances, and as underlined by Dr.
Batchvarov, archaeologists, historians, engineers, and
oceanographers continue to work together to this end.

Even tough the “Black Sea Maritime Archaeology Project”
was initially launched to map out the floor of Black Sea
and examine the impact of climate change on various
populations throughout the history, almost 70 historical
shipwrecks were discovered exceptionally undisturbed
owing to the characteristics of the Black Sea waters.
The fact that these shipwrecks, primarily of Byzantian,
Ottoman and Mediterranean origin have survived intact to
the 21st century no doubt greatly increase their scientific
value. This event can be attributed to a naval shipworm
called the Teredo Navalis being unable to survive under
deoxygenated or low-oxygen conditions. As a result,




MO 480-470 yillarma tarihlenen sirenleri gecen Odysseus’un gemisi betimleyen sahne. MO 5. yiizyila ait resimde

Karadeniz’de bulunan ticaret teknesindeki bircok 6zellik tiim detaylarryla resmedilmis. (British Museum)

Image: A scene showing Odysseus passing by the Sirens, ca. 480-470 BC. This image dating to the Sth century BC
displays several features of the vessel in detail. (English Museum)

Denizin yaklasik

iki kilometre

altinda yatan 2400
yasindaki ticaret
teknesi bir¢ok detay1
ile ilk giinkii kadar
saglam goriiniiyor.

Image: A 2400-year-
old trade vessel,
lying about two
kilometers under
the sea looks as if it
was brand new, with
most of it still intact.




TINA

bilimsel agidan degerlerini kat ve kat arttirtyor.
Batiklarm bozulmadan giiniimiize ulagmasini yiizeyin
altindaki oksijensiz ya da oksijen orani olduk¢a az
sularda Teredo Navalis olarak bilinen ahsap yiyen
canlinin yagam sanst bulamamasiyla ag¢iklamak
miimkiin. Sonug olarak, gemiler hir¢in Karadeniz’de
battiklar1 an biiyiik 6l¢lide bozulmadan gliniimiize
kadar bir zaman kapsiilii misali korunmuslar.

Batchvarov’un sunumunda gordiik ki birgok geminin
direkleri dik, diimenleri hazir ve kargo bolmeleri el
degmemis sekilde korunmus. Muazzam goriintiiler
esliginde gerceklesen sunumda antik bir geminin tam
olarak nasil goriindiigiinii bir vazo resmi, bir duvar
cizimi ya da tahrip olmus bir batiktan degil; neredeyse
yelken agmaya hazir sekilde deniz tabaninda yatan
gemilerden 6grendik.

Bu batiklardan en bilineni ise Bulgaristan kiyilarindaki
Burgaz kentinden 80 km agikta, giiniimiizden 2400 y1l
once yani MO 400’lerde yelken acan 23 metrelik bir
ticaret teknesini. Yaklasik 15 ila 20 tayfanin gorev
yaptig1 diisiiniilen gemi yelken ve kiireklerle hareket
ediyordu. Caligma kapsaminda denizin iki kilometre
altindaki gemiden kiiciik bir par¢a almay1 basaran ekip
s6z konusu parca tizerinde radyo karbon analizleri
yaptirmis ve geminin yasi net sekilde 6grenilmis. Bu
bilgiye dayanarak MO 400’e tarihlenen gemi simdiye
kadar kesfedilen en eski bozulmamis gemi enkazi
olarak kayitlara gecmis.

Fotograflarda 2400 yil once sancak kismi iizerine
devrilen geminin diregi, diimen palasi net sekilde
goriilebiliyor. Bu da yillardir antik ¢ag gemilerini
resimler ve gemi kabartmalar1 iizerinden inceleyen
arkeologlar icin egsiz bir gorsel ziyafet. Batiga ve
projeye ait bircok soru isareti koordineli olarak
coziilse de hala cevap bekleyen sorular da bulunmakta.
Dr. Batchvarov’un sunumu bizlere 6grendiklerimizin
bilinmeyenlerin kii¢iik bir kismi oldugunu gosterdi. O
ve ekibinin ¢alismalariyla gelecekte antik ¢ag ticaretine
dair ¢cok daha fazla bilgiye ulasmamiz miimkiin olacak.
Bugiin bilinenler ise Sayin Batchvarov tarafindan TINA
Denizcilik Arkeolojisi Dergisi’nin 2023 yili sayisinda
bilim diinyasina son veriler 15181nda sunulacak.
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most of the ships which sunk in the temperamental Black
Sea remained intact, almost like being in a time capsule.

Batchvarov’s presentation showed us that many of the
shipwrecks have been well-preserved with their masts
intact, their helm ready, and their cargo untouched. The
presentation was accompanied by incredible pictures,
demonstrating how an ancient ship truly was, this time not
from a drawing on a vase, nor an engraving on a wall or
a derelict shipwreck, but ships laying almost completely
intact on the seafloor, practically ready to set sail again.

The most well-known of these sunken ships is a 23-meter
long trade ship, which set sail approximately 2400 years
ago, i.e. in 400 BC, around 80 km off the town of Burgaz
near the shores of Bulgaria. It is believed to have been
staffed by 15 to 20 people and was moved with sails and
oars. As part of the survey, the crew managed to obtain
a small fragment from the ship lying two kilometers
underwater and used it to perform radiocarbon analysis
in order to determine the date. And, the ship was dated
back to 400 BC, and recorded in history as the oldest
fully intact shipwreck to have ever been discovered.

In these pictures, the main piece and mast of the ship,
which was knocked over facing starboard over 2400 years
ago, can be clearly seen. This is an unparalleled visual
treat for the archaeologists who have been examining
Antique vessels based on drawings and ship engravings
for years. Some questions raised about the shipwreck and
the Project have been already answered, whereas others
still await resolution. Dr. Batchvarov’s presentation has
shown us that what we know is just a small part of the
unknown. With his and his team’s work, it will be possible
to learn a great deal of additional information about
ancient maritime trade. And what is known today will be
presented to the scientific world by Mr. Batchvarov on
the TINA Maritime Archaeology Periodical’s 2023 issue
based on the recent data.

Kroum Batchvarov is an Associate Professor of
Maritime Archaeology at the University of Connecticut
and holds degrees from Park College and Texas A&M
University (MA and PhD). He has a number of ongoing
projects including the Black Sea Maritime Archaeology
Project (as Co-Principal Investigator), the Rockley Bay
Research Project in Tobago (as Project Director and
Principal Investigator), and the Vasa project (analysis
of construction and documentation of a 17th century
Dutch: built man-of-war); he also served as Co-Principal
Investigator for the Ropotamo inundated Chalcolithic
settlement excavation (part of the Black Sea Maritime
Archaeology Project). His publications include Domestic
Economy aboard a Black Sea merchantman (in press),
and A Method for Documenting Hidden Structures on
Shipwrecks (in review). Professor Batchvarov is the
AlAs McCann/Taggart Lecturer for 2019/2020.
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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 tizere
diinyanin c¢esitli cografyalarinda bilimsel ¢alismalar sonucunda ulasilan 6zgiin malzeme tizerine hazirlanmis ya da ko-
nusunda 6zgiin fikirler iiretmeyi amaglayan calismalari yayinlamay1 hedefler. Derginin yayin politikasina uygun olarak,
gonderilen ¢alismalar editorler ve bilimsel hakem kurulunun kararina gore yayin programi i¢ine alinacaktir. Dergi iginde
makale, not, haber ve kitap basliklar1 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 Bati 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. Yayimlanmast istenen makalelerin
basim tarihinden en geg 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
Tiirkge ve Yabanci dilde yazilmis birer 6zet ve her iki dilde alt1 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-
lanilmalidir.

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

Metin iginde bulunan ara basliklarda kii¢tik 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). Ardisik degilse, sayilar arasina
nokta ve bir tab bosluk birakilmalidir. (5, 8, 14).

Bibliyografya ve kisaltmalar kisminda bir yazar, iki soyadi tasiyorsa 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 agiklanma-
lidir. 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 (KITAPLAR ICIN):

GREEN 2004, 19.
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DIPNOT (MAKALELER ICIN):
BASS — VAN DORRNICK 1971, 32, P1. 2, Fig. 8.

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

Figiirlerde ¢oziiniirliik en az 300 dpi; format ise RAW, TIF veya JPEG olmalidir.
TINA’nin tablet ve sair formattaki versiyonlar1 i¢in 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 kaydiyla 6zel sayilar hari¢ 15 sayfay1 gegmemelidir.

YAYIN ETIGI:
TINA Denizcilik Arkeolojisi Dergisi’nde yayinlanan makalelerde ulusal ve uluslararast gegerli etik kurallarina uyulmali-
dir. Bir bagka kaynaktan alint1 yapilan figlirlerin sorumlulugu yazara aittir. Bu nedenle kaynak belirtilmelidir.

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

TINA, basta Anadolu kiyilart ve Akdeniz olmak tizere diinyanin her kosesinde gerceklestirilen denizcilik arkeolojisi ala-
ninda calismalara yer vermektedir.

TINA, Haziran ve Aralik aylarinda olmak iizere yilda iki kez yayimlanir; Dergi yonetimi dilerse 6zel say1 ¢ikarabilir.
Yayimlanmasi istenen makalelerin en ge¢ 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 yayinlanmayan makaleler, yazara iade edilmez.

Yazar, Vakfa ulastigi tarihten itibaren iki say1 i¢inde yayinlanmayan ¢aligmalari baska 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 bagka bir yerde yaymlanmadigini; makalenin iiglincii sahislarin basta
fikri haklar olmak iizere herhangi bir hakkini ihlal etmedigini; keza makale i¢inde kullanilan gorsellerin tiglincii sahislarin hak-
larin1 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, yayillmasina, 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 haklari
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 taahhit
eder.

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

Herhangi bir sorunuz durumunda; mehmetbezdan@gmail.com adresine e-posta gonderebilirsiniz.

M



TINA

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 stud-
ies, 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-
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