WWWTINATURK.ORG

YESILOVA KORFEZI
SOGUT KOYU
MENDIREK




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 yurtigi ve yurtdis1 yayimlar, konferanslar, paneller, seminerler, agik
oturumlar, sempozyumlar, kurslar, fuarlar, senlikler, sergiler, festivaller, toplu inceleme gezi-
leri gibi sanatsal etkinlikler ve toplantilar diizenlemek.

@ T.C. Kiiltiir Bakanlig1 izni ve denetimi altinda yapilacak olan arastirma, kazi, konservas-
yon ve sergileme faaliyetlerinde bulunan yurt i¢i ve yurt dis1 bilimsel kuruluglara, miizelere,
tniversitelere destek saglamak ve saglanmasina yardimci olmak.

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

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

@ Hali hazirda bu konuda faaliyet gosteren miize ve kuruluslar ile igbirligi yapmak ve bunlara
destek saglamak. Bu tip miizelerin ve kiiltiirel faaliyetlerin gogalmasini saglamak, yeni giri-
simlere firsat verecek 6nlemleri almak.

® Bu meyanda denizlerimizde goriilen ve hizla yayilmakta olan sualtt kirliligini 6nleyici
tedbirler almak, alinmasini saglamak ve bu konuda diger kuruluslar ile igbirligi saglamak.

@ Vakif amag ve galigma konularindaki egitim ve 6gretim kurumlarimi gelistirmek ve bu
amagla ogrenciler yetistirmek igin 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 international
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 involved in
activities of surveys, excavations, conservations and exhibitions under the approval and inspec-
tion of the Turkish Ministry of Culture and Tourism.

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

@ To identify the archaeological artifacts lying underwater, reporting their whereabouts to rele-
vant 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 increasingly
harder to Fight back, ensure that such measures are taken, and cooperate with other institutions
in this sense.

@ To contribute to the educational and training institutions dealing with our scopes, and provide
scholarships for dedicated students.
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TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanir.
Yayimlanmast istenen makalelerin basim tarihinden en ge¢ 2 ay once gonderilmis olmasi
gerekmektedir. TINA Denizcilik Arkeolojisi Dergisi, basta Anadolu kiyilar: ve Akdeniz olmak
tizere diinyanin her késesinde gerceklestirilen denizcilik arkeolojisi alaninda yapilmis calis-
malara yer vermektedir.
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*Oguz Aydemir

ergimizin altinc1 yili “Deniz Jeoarkeolojisi”
Dﬁzerine hazirlanmig makalelere ayrilmistir.

Bu yil sundugumuz iki sayida da arkeoloji
acisindan 6nemli bir konu olan sualtinda kalmis antik
donem kiy1 ve liman yerlesimleri ile deniz seviyesi
degisimlerinin etkileri incelenmistir. Boylece Tiirki-
ye’de yaymlanan bir dergide ilk defa Deniz Jeoarkeo-
lojisi alanindaki ¢aligmalar bir arada sunulmustur. Bu
sayida deniz Jeoarkeolojisi konusunda uzun yillardir
onemli ¢aligmalar yiiriiten ve bu sayida katki sunan
Prof. Dr. Miklos Kézmér’e, bilim diinyamiz i¢in ¢ok
degerli bir isim olan Prof. Dr. ilhan Kayan’a, ¢alis-
malartyla katki1 sunan Dr. Ogr. Uy. Nilhan Kizildag ve
Dog. Dr. Harun Ozdas’a tesekkiir ederim.

Bu sayida Tiirk karasularinda gercgeklestirilen bi-
limsel kaz1 ve ylizey arastirmalarina da yer verildi.
Alanya’da bulunan Osmanli Dénemi Batig1 ve Mar-
maris’te kazis1 gerceklestirilen Arkaik Dénem batigi
bu ¢aligmalardan 6ne ¢ikanlar. Arkeolojik ¢aligmalara
deger katacak egitim projelerini de dergimizin yeni
sayisinda gorebilirsiniz. “Arkeolojik Gemilerin Diji-
tal Belgeleme ve Modellemeleri” projesinin dikkati-
nizi ¢ekecegini diigliniiyorum.

2018 yili bize ¢ok giizel haberlerle gelmisti. Diin-
yanin en eski batig1 Tiirk Karasularinda bulunmustu.
2019 yilinda ise Vakfimizin katkilartyla bu essiz ba-
tigin kazi calismalarina baglandi. Vakfimiz tarafindan
Akdeniz Universitesi ve Texas A&M Universitesi,
Sualt1 Arkeoloji Enstitiisii’niin (The Institute of Na-
utical Archaeology, INA) bir araya getirilmesiyle
baglayan siire¢, bu dnemli batigin bilim diinyasina
kazandirilmasina giden yoldaki ilk kivileimdi. Bu ki-
vilcim ile baslayan ¢alismalarin 6niimiizdeki yillarda
cok 6nemli sonuclar getirecegine goniilden inaniyo-
rum.

16-19 Ekim 2019 tarihleri arasinda degerli arkadag-
larimiz Kenan Yilmaz ve Jeff Hakko katilimlariyla
Sualt1 Arkeoloji Enstitiisii’niin (The Institute of Na-

utical Archaeology, INA) College Station’daki genel
kurul toplantisina ii¢ daimi iiye olarak katildik. De-
gerli dostumuz George F. Bass’1 bu toplantida gor-
mek bizler adina biiyiik bir mutluluk oldu. INA genel
kurulunda 2019 yilinin bir degerlendirmesi yapildi
ve bir sonraki yil Zagreb’de toplanmak adina karar
alind1.

Ve degerli arkadasimiz Mustafa Vehbi Kog...

Gegtigimiz sayimizda sizlere miijdesini verdigim
ve 2020 yilinin Haziran ayinda gergeklestirilecegimi-
zi duyurdugum Uluslararas1t Mustafa Vehbi Kog Sual-
t1 Arkeoloji Sempozyumuna dair tiim ¢aligmalarimiz
bitti. Gegtigimiz sayr miijdesini verdigimiz Sem-
pozyuma dair tiim detaylar1 bu sayida bulabilirsiniz.
TINA Tiirkiye Sualt1 Arkeolojisi Vakfi’nin kurucular
arasinda yer alan ve Tiirkiye’de gerceklestirilen sualti
arkeoloji ¢caligmalariin en 6nemli destek¢isi olan ya-
kin arkadasim rahmetli Mustafa V. Ko¢’u burada bir
kez daha sayg1 ve 6zlemle aniyorum. Sayin Caroline
Kog himayesinde 11-12 Haziran 2020 tarihinde Is-
tanbul’da gergeklestirilecek olan Sempozyum diinya-
nin sualt1 arkeolojisiyle ilgili en segkin isimlerini bir
araya getirecek. Inanryorum ki bu Sempozyum Mus-
tafa Vehbi Koc¢ arkadasimizin unutulmaz hizmetleri
olimsiizlestirilecek bir etkinlik olacak. Ulkemizden
ve diinyadan bu alanda c¢aligana tiim akademisyenleri
ve aragtirmacilar1 sempozyuma davet ediyorum.

Son olarak TINA Vakfi olarak 1-2 Ekim 2020 ta-
rihleri arasinda diizenlenecek 3. Turgut Reis ve XVI.
Yiizyil Akdeniz Denizcilik Tarihi Uluslararasi Sem-
pozyumu’nun, Bodrum Belediyesi ile birlikte ana
sponsoru olacagiz. Bu onemli Sempozyumun ilk
duyurusunu da gergeklestirmek isterim. Gerek bu
sempozyum gerekse Uluslararasi Mustafa Vehbi Kog
Sualt1 Arkeoloji Sempozyumunun hayata ge¢cmesin-
de ¢ok degerli katkilar sunan TINA Vakfi Yonetim
Kurulu ve Seref Uyesi, Oramiral (E) Saym Muzaffer
Metin Atag’a tesekkiirlerimi sunarim.

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

he sixth year of our semi-annual periodical is
I dedicated to articles on “Maritime Geoarchae-
ology”. Both issues focus on the submerged an-
cient coastal and harbor settlements and the impacts of
sea level changes, quite important topics in archaeolo-
gy. Here we have studies on maritime geoarchaeology
published for the first time in a Turkish journal. I want
to express my sincere thanks to Prof. Mikloés Kazmér,
who has been studying maritime geoarchaeology for
years and has contributed to our present issue; Prof. Il-
han Kayan, who is a very significant name in the world
of science; and Asst. Prof. Nilhan Kizildag and Assoc.
Prof. Harun Ozdas for their contribution.

This issue also covers scientific excavations and sur-
veys conducted in Turkish coastal waters. The most
outstanding ones include an Ottoman shipwreck dis-
covered in Alanya and an Archaic shipwreck excavated
in Marmaris. In this new issue, you can also find infor-
mation about educational projects that will contribute to
archaeological research. I believe that the “Digital Doc-
umentation and Modelling of Archaeological Ships”
will arouse interest.

The year 2018 brought us good news: the world’s
earliest shipwreck was discovered in Turkish territori-
al waters. In 2019, excavations were initiated for this
unique shipwreck with the support of our Foundation.
The rewarding task of bringing together Akdeniz Uni-
versity and the Institute of Nautical Archaeology (INA)
of Texas A&M University through our Foundation was
the first spark on the path to introducing this important
shipwreck to the scientific world. I sincerely believe
that the research that began with this spark will produce
very important results in the near future.

Between October 16-19, 2019 in College Station,
myself, alongside valuable members of our Foundation
Kenan Yilmaz and Jeff Hakko, participated in the INA
annual meeting as three permanent members. It was a
great pleasure for us to see our dear friend George F.
Bass in this meeting. An overall evaluation of the year
2019 was made during this annual meeting, and we
agreed to have the next meeting in Zagreb.

And for our dear friend Mustafa Vehbi Kog...

Our preparations have been completed for the Inter-
national Mustafa Vehbi Ko¢ Underwater Archaeology
Symposium, for which the good news was given in our
previous issue when we announced the symposium will
be held in June 2020. You can find all of the details re-
lated to this symposium in this issue. I once again re-
member, with respect and longing, the late Mustafa V.
Kog, a close friend of mine who was a founding member

Maritime Archaeology Periodical

INTERNATIONAL

MUSTAFA V. KOC

UNDERWATER ARCHAEOLOGY SYMPOSIUM

KoC " .
UNIVERSITESI

VehbiKocVakh |

of the Turkish Foundation for Underwater Archaeology
(TINA) and the most important supporter of underwater
research carried out in Turkey. The symposium that will
be held between June 11-12, 2020 in Istanbul under the
auspices of Ms. Caroline Ko¢ will bring together the
most distinguished figures in the nautical archaeology
from all over the world. I believe that the symposium
will be an event that will immortalize the memorable
efforts of our friend Mustafa Vehbi Kog. I kindly invite
all academics and researchers who work in this field in
Turkey and across the world to the symposium.

Lastly, the TINA Foundation will be the main sponsor
of the Third International Symposium of Turgut Reis
and Turkish Maritime History that will be organized
between October 1-2, 2020 with the Municipality of
Bodrum. I would also like to make the first formal an-
nouncement of this important symposium. And, [ would
like to extend my thanks to Muzaffer Metin Atag, Full
Admiral (Rtd.), a Board member and Honorary member
of the TINA Foundation, who contributed much to re-
alization of both this symposium and the International
Mustafa Vehbi Ko¢ Underwater Archaeology Sympo-
sium.



* Mehmet
Bezdan
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014 yilinda yaym hayatina baslayan TINA
Denizcilik Arkeolojisi Dergisi’nin 12. sayisi

“Deniz Jeoarkeolojisi” konusunda yapilmis
cok disiplinli aragtirmalar1 konu almig ve 2019 yili-
nin ilk sayisinin devami niteliginde 6zel bir ¢alisma
olarak hazirlanmistir. S6z konusu sayida arkeoloji
ve yer bilimlerini metodolojik ve teorik agidan bir
araya getiren ¢ok disiplinli arastirma sonuglari ve
tartigmalara yer verilmistir. Bu kapsamda, sualtinda
kalmis antik donem kiy1 ve liman yerlesimleri ile
deniz seviyesi degisimlerinin bu yerlesimlere etkileri
tartigilmistir. 11. ve 12. sayilarla birlikte Tiirkiye’de
yayinlanan bir dergide ilk defa, alaninda uzman
arastirmacilar tarafindan hazirlanmis jeoarkeolojik
caligmalara iligkin makaleler bir araya getirilerek
6zel bir cilt olusturulmustur.

Bu sayida, Jeoarkeoloji konusunda uzun yillardir
onemli ¢aligmalar yiiriiten ve bu alanda ¢ok sayida ya-
yin1 bulunan Prof. Dr. Miklos Kazmér, sualtinda kal-
mis arkeolojik yapilarin hassas derinlik dl¢timlerinin
bolge depremselligi agisindan 6nemini vurgulayan
makalesiyle yer almistir. Bir diger makale jeomorfo-
loji ve paleocografya konusunda yaptigi ¢alismalarla
Tirkiye’deki bilim insanlarina onciiliik eden Prof.
Dr. ilhan Kayan’in kaleme aldig1 “Anadolu’nun Ege
Kiyilarinda Holosen Deniz Seviyesi Degismeleri ve
Jeoarkeolojik Etkileri”. Son olarak Tiirkiye’nin gii-

** Nilhan
Kizildag

neybat1 sahillerinde sualtinda kalmis antik ¢ag kiyi
ve liman yerlesimleri {izerinde uzun yillardir ¢aligma-
lar yiiriiten ve bu sayida misafir editorlilk gorevi de
iistlenen Dr. Ogr. Uy. Nilhan Kizildag’in, Dog. Dr.
Harun Ozdas ile ortak makalesi yer alryor. Calismala-
rinda Bozburun yarimadasi ve Kekova bdlgelerinde-
ki deniz seviyesi degisimlerini jeoarkeolojik veriler
15181nda degerlendirerek yaymlamislardir.

Iklim degisimi ve depremselligin etkisiyle deniz
seviyesinin degismesi sonucu gilinlimiizde birgok
kry1 ve liman yerlesimi sular altinda kalmistir. Akde-
niz toplumlari yiizyillardir etkileyen bu katastrofik
olay gelecekte de cografyay1 degistirerek insanlik
iizerinde etkin rol oynayacaktir. Kiiltiir ve cografya
arasindaki etkilesimi ortaya g¢ikaran jeoarkeolojinin
oneminin fark edilmesiyle, bu alanda yapilan c¢alig-
malar Akdeniz’de hizla yayginlasmis ve Tiirkiye ki-
yilarinda da bir¢ok bilimsel calisma yiiriitiilmiistiir.
Bu alandaki kapsamli aragtirmalariyla 6zel sayimiza
katkida bulunan degerli aragtirmacilara ve makalele-
rin gelismesinde biiyiik rolil olan hakemlere emekleri
icin tesekkiir ederiz.

Bu sayida ayrica Tiirk karasularinda 2019 yilindan
yapilan denizcilik arkeolojisi ¢aligmalarini ve 11-12
Haziran 2020°de birincisi diizenlenecek olan Ulusla-
raras1 Mustafa V. Ko¢ Sualti Arkeolojisi Sempozyu-
muna ait detaylar1 bulabilirsiniz.

* Editor / Chief Editor: Mehmet Bezdan. mehmet@bezdan.org
** Nilhan Kizildag, Dokuz Eyliil Universitesi., ** Nilhan Kizildag. Dokuz Eyliil University.
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cal Periodical, which was first published in 2014, I INA

. focuses on multidisgipl.inary research in “Mari- Mf,’,i;’,’,f,if’;ﬁ;‘;;":ﬁ,’;g;} Dergisi |
time Geoarcheology”, continuing the focus of the latest
issue in 2019. The previous issue included results from
multidisciplinary studies and discussions that both meth-
odologically and theoretically combine archaeology and
geology. Within this context, submerged ancient coastal
and harbor settlements and the impact of sea level chang-
es on these settlements were discussed. With issues 11
and 12, for the first time in a journal published in Turkey,
we have created a special volume on geoarchaeological
studies carried out by researchers who are experts in
their field. SAYI 1T ON |
In the present issue, Prof. Miklés Kazmér, who con- KAPAK FOTOGRAFI &
ducts important geoarchaeological studies and has many I(SOS\}]EER]P]HE)I}%NT
related publications in the field, has contributed an article
to our periodical about the importance of precise depth
measurements for submerged archaeological buildings in
regional seismicity. Another article has been contributed
by Prof. [lhan Kaya, a leading figure among Turkish sci- Denizeilik Arkeolojisi Der,
entists with his research on geomorphology and paleo-
geography, entitled: “Holocene Sea Level Changes and
Their Geoarchaeological Consequences on the Aegean
Coasts of Anatolia”. Finally, we have an article by Asst.
Prof. Nilhan Kizildag, who has been studying submerged
ancient coastal and harbor settlements on the southwest-
ern coasts of Anatolia, and who also kindly agreed to be
our guest editor for this special issue, with Assoc. Prof.
Harun Ozdas as the co-writer. The study covers sea level
changes in the Bozburun peninsula and Kekova region
based on geoarchaeological data. SAVI 12 6N
At present, many of the ancient coastal and harbor  KAPAK FOTOGRAFI
settlements have become submerged due to sea level  ISSUE 12 FRONT
changes resulting from climate change and seiscimity. COVER PHOTO
Catastrophic events have left marks on Mediterranean
societies for centuries and will continue to change the
geography in the future, playing a significant role in the
history of civilization. With recognition of geoarchaeol-
ogy revealing the interaction between culture and geog-
raphy, studies on this topic have rapidly increased in the
field of Mediterreanean studies, and as a result many sci-
entific studies have also been conducted on the Turkish
coasts. We would like to thank our valuable researchers
who contributed to our special issue for their comprehen-
sive work. We would also like to thank our reviewers,
who played a great role in improving the articles with
their significant efforts.
In this issue, you will also find some of the maritime
archaeology studies that have been conducted in the 5
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International Mustafa V. Kog¢ Underwater Archaeology  (ssye 12 ack
Symposium that will be held June 11-12, 2020. COVER PHOTO
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ANADOLU’NUN EGE KIYILARINDA HOLOSEN
DENIZ SEVIYESI DEGISMELERI VE
JEOARKEOLOJIK ETKILERI

HOLOCENE SEA LEVEL CHANGES AND THEIR
GEOARCHAEOLOGICAL IMPACTS ON THE
AEGEAN COAST OF ANATOLIA

Anahtar kelimeler: Bat: Anadolu, Ege Denizi, Holosen, Deniz Seviyesi, Iklim Degismeleri, Jeoarkeoloji
Keywords: Western Anatolia, Aegean Sea, Holocene, Sea Level, Climate Change, Geoarchaeology.

OZET

Anadolu’nun Ege Denizi kiy1 bolgesi, kirikli jeolojik
yapist nedeniyle dag bloklari ve aralarindaki ¢ukur alan-
lardan olusan arizali bir morfolojiye sahiptir. Bu 6zellik,
kiy1 6niinde de adalarla devam eder. Boylece, ¢cok girin-
tili ¢ikintili bir uzanis gosteren kiyi ¢izgisi, deniz sevi-
yesindeki degismelerle 6nemli sekil degismeleri goster-
mistir. Son buzul ¢agi maksimumunda (20 bin y1l kadar
oncelerde) 130 metre kadar algalan deniz seviyesi, buzul
cag1 sonrasinda kiiresel 1sinma ile hizla yiikselmistir.
Holosen baslarinda (yaklasik 12 bin yil 6ncelerde) deniz
seviyesi hala bugiinkiinden 50 m kadar algaktadir. Bunu
izleyen donemde hizla yiikselmeye devam eden deniz
seviyesi, kiiresel verilere gore, 6-4 metrelere ulagmistir.
Bundan sonra, hiz1 giderek azalmakla birlikte, yiikselme
devam etmis, deniz bugiinkii seviyesine erismistir.

Ancak, Anadolu’nun Ege kiyilarinda 7-6 bin y1l 6nce-
lerde denizin bugiinkii seviyesine ulastigini, 4-3 bin yil
oncelerde birkag metre algaldigini, sonra bugiine dogru
tekrar yiikseldigini gosteren sedimantolojik, paleontolo-
jik ve kronolojik veriler bulunmaktadir.

ABSTRACT

The Aegean coastal region of Anatolia has a rough
morphology due to its faulted geological structure,
consisting of mountain chains and troughs between
them. This feature continues among the islands along
the coastline. Thus, the extremely indented shore-
line shows significant changes in shape along with
sea level changes. During Last Glacial Maximum
(about 20,000 years ago) the sea level, which was 130
m lower than at present, rapidly increased during a
warming trend after the glacial period. In the early
Holocene (about 12,000 years ago), the sea level was
still 50 m lower than at present. In the following peri-
od sea level rose rapidly and reached 6 to 4 m below
the present sea level. Subsequently, although gradual-
ly decreasing in speed, the rising continued, and the
sea level reached its current position.

Nevertheless, we have sedimentological, paleon-
tological, and chronological data indicating that the
Aegean coastline of Anatolia reached its current level
7,000-6,000 years ago, then decreased a few meters
4,000-3,000 years ago, and then rose again.

Assos Antik Limani (Giincel

liman yapilmadan 6nce-1980)

Ass‘gs Ancient Harbor (Be-..
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‘ constructlon 1980)
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Denizcilik Arkeolojisi Dergisi

| *lhan Kayan

Bu farkliligin nedeni, bolgesel tekto-
nik etkiler veya kiiresel verilere yansi-
mayan kiiciik iklim degismeleri olabilir.
Bu nedenle, kiiresel olmas1 beklenen
deniz seviyesi degismelerinde bolge-
sel-yerel farkliliklar goriilmesi normal-
dir. Bu konuda kiy1 morfolojisi incele-
meleri esas alinmali ve bolgesel-yerel
deniz seviyesi degismeleri bagil (karaya
gore rolatif) olarak belirtilmelidir. Boy-
lece, bir kiy1 kesiminde belirlenen ger-
cek seviye degismeleri, burada yasayan
insanlar igin teorik bir kiiresel model-
den daha etkili ve 6nemlidir.

Sonug olarak, hangi nedenle olursa
olsun, deniz seviyesi son donemde yiik-
selmis, karadaki ¢ukur alanlara, dzel-
likle akarsu agizlarina sokulan deniz
sulari, kiyiya daha gok girintili ¢ikintili
bir goriinlim vermistir.

The reason for this variation might
be the influence of regional tectonics
or minor climate changes that have not
been reflected in global data. There-
fore, it is normal to have regional-lo-
cal variations in sea level changes,
which are expected to be global in
scale. In this respect, it is important
to predicate coastal morphological
studies and indicate regional-local sea
level changes relatively (relative to
the land). Thus, actual level changes
identified for a coastal area are more
effective and important than a theoret-
ical global model.

The sea level along the Aegean coast-
line of Anatolia has recently risen and
seawater has penetrated into the trough
parts of the land, particularly mouths
of rivers, providing a more indented
coastline.

Kisaltmalar - Abbreviations

Adalar-Islands Akarsular-Rivers

S Semadirek-Samothraki KR Karamenderes
Li Limni-Limnos B Bakircay

G Gokgeada G Gediz

B Bozcaada KM Kiglik Menderes
L Midilli-Lesvos BM Biiylik Menderes
C Sakiz-Chios

S Sisam-Samos
D Onikiada-Dodecanese
K istankdy-Kos

Ege Denizi subslimii kalin beyaz gizgi ile gosterilmistir.
Thick white line represents the watershed of Aegean Sea.

Digerleri -Others

GE Gelibolu yarimadasi
Bi Biga yanmadasi

E Edremit

i izmir

G Cesme

U Ura

ME Mentege yoresi

G Gokova korfezi

Fig. 1: Anadolu’nun Ege Denizi kiy1 bdlgesinin rolyef haritasi ve kiy1

Oniiniin batimetresi.

Fig. 1: Relief map of the Aegean coastal region of Anatolia and bathy-

metry of the near offshore area.

* flhan Kayan. Orcid ID: 0000-0002-8623-4101. Ege Universitesi, Edebiyat Fakiiltesi, Cografya Boliimii (Emekli 63retim
iiyesi) 35100 Bornova izmir TURKEY. ilhankayan11@gmail.com
* flhan Kayan. Orcid ID: 0000-0002-8623-4101. Ege University, Faculty of Letters, Department of Geography (Retired pro-
fessor) 35100 Bornova izmir TURKEY. ilhankayan11@gmail.com
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Yaklagik son 6 bin yilda ise deniz seviyesi yiiksel-
mesi kiiciik salinimlar disinda fazla degismedigi igin
bu defa karadan gelen aliivyonlarin kiy1 dniinii dol-
durmasiyla kiy1 ¢izgisi denize dogru ¢ekilmis, yeni
delta diizliikleri olugsmustur. Bu gelismeye uygun
olarak, kiy1 zonunun morfolojik avantajlar1 ve eko-
lojik zenginliklerinden yararlanmak iizere tarih 6n-
cesi ¢aglardan beri buralara yerlesen insanlarin kiy1
kullanim alanlar1 da degismis, kiy1 yapilar1 ve kiyrya
yakin yerlesme yerleri ya yiikselen deniz sulari, ya da
kara tarafinda aliivyonlar altinda kalmistir. Bu neden-
le, arkeolojik arastirma ve kazilarda bu paleocografya
ozelliklerinin bilinmesi, jeoarkeolojik verilerin goz
oniinde bulundurulmasi gerekmektedir.

GIRIS

Deniz seviyesi, yeryiiziinde litosferin bilyiik ¢ukur-
luklarini dolduran okyanus ve denizlerdeki (diinya
denizleri) su kiitlesinin yiizey yiiksekligidir. Yeryii-
ziinlin 1/3’{inii kaplayan bu siv1 ylizey, yercekimi ve
merkezka¢ kuvvetlerinin dengelendigi geoidal yii-
zeyden farkl bir sekle sahiptir ve 200 m ye varan bir
arizalilik (rolyef) gosterir'.

Diinya denizlerinin seviyesi, bir¢ok etki yaninda,
oncelikle su kiitlesinin hacminde meydana gelen de-
gismelere baglidir. Su hacmi artarsa deniz seviyesi
yiikselir, azalirsa algalir. Ancak, burada s6z konusu
olan sadece denizlerdir. Clinkii, jeolojik bilgilere gore
diinya sular1 4 milyar yila yakin bir siiredir vardir ve
volkanizma ile katilan ¢ok kii¢iik bir miktar gozardi
edilirse, toplam miktar1 degismemistir. Giiniimiizde
hidrosferdeki su miktar1 yaklasik 1,4 milyar kilomet-
re kiip olarak tahmin edilmektedir. Bunun % 96,5’ini
okyanus ve denizlerdeki tuzlu su olusturur. Yaklasik
olarak, kalan % 1,7’si kriyosfer‘de (buzul-kalic1 kar),
% 1,7’si karalarda (gol, akarsu, bataklik, yeralt1 su-
lar1, toprak nemi, canlilar) bulunur. Atmosferdeki su
buharinin orani ise sadece % 0,001 kadardir?.

Diinya denizlerinin seviyesi birbiri ile iligkili bir-
cok faktoriin etkisiyle degismeler gosterir. Bunlardan
giincel-kisa siireli degismelerin baginda gelgit olay1
gelir. Okyanus havzalar1 ve kiyilarinin morfolojisine
bagli olarak farkliliklar gdsteren bu degisme, Fundy
korfezinde (Kanada) 16 m ye kadar ulasirken, i¢ de-
nizlerde, 6zel yerler harig, 0,5 m altinda kalmaktadir.
Okyanus akintilari, basing degismeleri ve belli yon-
den esen riizgarlar da bolgesel veya yerel, genellikle
degisken kiigiik seviye oynamalanina neden olmak-
tadir. Uzun siireler s6z konusu oldugunda ise diinya
denizlerinin sekil ve hacimlerinde dnemli degismeler
olmustur.

'PIRAZZOLI 1964.
2GLEICK 1996.
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Since the sea level rise did not change except for a
few fluctuations during the past 6,000 years, the allu-
vial sediments from the land have silted up the shore-
line, advancing the shoreline seaward and resulting in
the formation of new delta plains. In parallel with this
development, coastal settlements dating back to pre-
historic times that belonged to communities of people
who settled in such places for morphological advantages
and exploitation of ecological resources of the coastal
zone have undergone changes, and coastal structures
and settlements close to the shore have been submerged
by rising sea waters or alluvial deposits from the land.
Therefore, it is crucial to be familiar with these pa-
leo-geographical aspects and consider geoarchaeological
data during archaeological surveys and excavations.
INTRODUCTION

Sea level is the height of the water surface in oceans
and seas (global seas), occupying the great depressions of
the lithosphere on the Earth. This liquid surface covering
1/3 of the Earth has a different shape than the geoidal sur-
face, which is balanced by gravity and centrifugal force,
and it shows a relief reaching up to 200 m'.

Global sea level depends on many parameters, primari-
ly on changes in the volume of water mass. If the volume
increases, the sea level rises, and when it decreases, the
sea level decreases as well. However, this is only valid for
seas. Since world seas have existed for nearly 4 billion
years according to geological data, and when we ignore
the very small amount added by volcanism, it seems that
the total amount of water has not changed. At present,
the estimated amount of water in the hydrosphere is ap-
proximately 1.4 billion cubic kilometers, where 96.5% is
contained in oceans and seas as saltwater. The remaining
1.7% is contained in cryosphere (glaciers-ice caps), and
1.7% in land (lakes, rivers, swamps, underground waters,
soil moisture, creatures). The rate of atmospheric water
vapor is only 0.001%?.

The changes in the level of world seas are associated
with many interrelated factors. Among these factors, ac-
tual short- term changes are mainly represented by the
tide. Varying depending on the ocean bases and shore-
line morphology, this change reaches up to 16 m in the
Bay of Fundy (Canada), while it remains below 0.5 m in
territorial seas, except for particular places. Additional-
ly, ocean currents, atmospheric pressure variations, and
winds from a certain direction usually lead to nominal
fluctuations at a regional or local level. However, over
long periods of time, significant changes have occurred
in the shape and volume of world seas. For example, the
present Alpine mountain system was formed by petrified
muds that accumulated in oceans during the 2™ geologi-
cal era (Mesozoic).

'PIRAZZOLI 1964.
2GLEICK 1996.
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Ornegin bugiinkii Alpin dag sistemi, 2. Jeolojik
Cagda (Mesozoik) okyanuslarda birikmis camurlarin
taglagarak yiikselmesiyle olusmustur. Ancak, bu olay
ve degismelerin giinlimiiz cografyasi bakimmdan dog-
rudan bir anlam1 bulunmamaktadir. Daha yakin jeo-
lojik gegmiste meydana gelen yerkabugu levhalarinin
hareketleri, deniz alt1 volkanizma olaylar1 ve gesitli
nedenlerle olusan izostatik hareketler (yerkabugunun
buzul gibi yiik basinci ile olugan dikey hareketleri) de
bolgesel ve goreli olarak diinya denizlerinin seklini ve
dolayli olarak seviyesini degistiren olaylardir. Ancak
biitlin bunlarin etkileri giincel olarak ¢ok yavas ve
gorliniiste dikkati cekmeyecek boyuttadir.

Sonug olarak, yeryiiziindeki toplam miktar1 de-
gismeyen suyun, okyanus ve denizlerdeki miktar ve
dolayistyla seviyesi degiskendir. Bu seviyeyi kontrol
eden en onemli etken ise iklim degismeleridir. Deniz
seviyesi, okyanus havzalarinin yapisal sekil degis-
melerinden kii¢iik 6l¢iide ve yavas etkilenirken, su
hacmindeki klimatik degismelere (Gstatik) bagli ola-
rak ¢ok daha hizli degisebilmektedir. Kiiresel iklimde
soguma olursa denizlerden buharlasan sular karalarda
genig ve kalin buzul ortiileri olusturacagi i¢in deniz
seviyesi alcalir, sicak iklim donemlerinde ise kara-
lardaki buzullarin erimesiyle olusan sular denizlere
donecegi icin seviye yiikselir.

Deniz seviyesi degismelerini deniz yiizeyine baka-
rak gozlemlemek miimkiin degildir. Su yiizeyindeki
seviye degismeleri gliniimiiz teknolojisiyle, 6rnegin
uydulardan yapilan 6l¢timlerle belirlenebilmekle bir-
likte, bilimsel nitelikteki bu bilgiler pratikte anlaml
degildir. Deniz seviyesinin goriiniir isareti kiyilardir.
Kiyilar, denizden gelen cesitli etkilerle (gelgit, etkin
riizgar yonil, frekansi, siddeti ile olugan dalga 6zellik-
leri gibi), karaya ait 6zelliklerin (kiy1 dniiniin ve kiy1
gerisinin morfolojisi, akarsu veya sellerle karadan
gelen aliivyonlarm birikmesi gibi) karsilikl etkilesimi
ile islenen alan seritleridir (kiy1 zonu). Ancak, deniz
seviyesi konusunda kiy1, deniz ile karay1 ayiran bir
sinir ¢izgisi olarak g6z dniine alinabilir.

Kiiresel iklim degismeleri ile diinya denizlerindeki
su hacmi ve dolayisiyla seviyesi dogrudan iliskili ol-
dugundan, diinya denizlerinin seviyesi i¢in “kiiresel
deniz seviyesi” kavrami kullanilir. Ancak, yeryiiziiniin
tiim kiy1 bolgelerinde deniz seviyesi, tiir ve boyut
bakimindan farkl yerel etkenlerle farkli degisme
modelleri gosterir ve bu farkliliklar “bagil (r6latif)”
deniz seviyesi olarak ifade edilir. Bu nedenle, diinya
denizlerinin biitliniinii kapsayan, kiiresel anlamda bir
“ortalama” deniz seviyesinden s6z etmek gergege
uygun degildir. Bu durumda, “kiiresel deniz seviyesi”
kavrami, ancak buzul ve buzularasi ¢aglardaki biiyiik
deniz seviyesi degismelerinin genel gidisini anlatmak
icin kullanilabilir.
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However, such events and changes have no direct
influence in today’s geography. Furthermore, crustal
plate movements that have occurred during more recent
geological past, submarine volcanic events and isostatic
movements resulting from various causes (vertical move-
ments that occur as a result of loading pressure of the
crust, such as glacier) are events that regionally and rela-
tively change the shape and, indirectly, level of the world
seas. However, all these influences are actually very slow
and seemingly unobtrusive.

Therefore, the amount and thus the level of the water,
which is constant in total, is variable in oceans and seas.
Climate change is the most important controlling factor
for sea level. Sea level is influenced to a lesser extent and
slowly by structural changes in oceanic basins, while it
can change rapidly due to climatic changes (eustatic) in
water volume. If cooling occurs in the global climate, sea
level decreases, since evaporated water will form wide
and thick ice covers on land; whereas sea level increases
during periods of warm climate, since the melting water
from glaciers on land will return to the sea.

It is not possible to observe sea level changes from the
sea surface. Although changes in water surface area can
be observed by today’s technology, for example measure-
ments by satellites, such scientific information is not very
relevant in practice. Shoreline is a visible sign of sea level.
Shoreline is a band of area that has been modified by mu-
tual interaction between various effects from the sea (such
as wave characteristics resulting from tide, dominant wind
direction, frequency, and intensity) and terrestrial charac-
teristics (morphology of the shoreface and back shore,
deposition of alluvial conveyed by rivers, or floods from
the land) (coastal zone). Therefore, a shore can be consid-
ered a boundary line that separates sea and land.

Since global climate change is directly related to the
volume, and thus the level, of the water in world seas,
the term “global sea level” is used to refer to the level
of world seas. However, across the coastal regions of the
Earth, sea level shows diverse patterns of change due to
varying local factors in terms of type and size, and these
differences are referred to as “relative” sea level. For this
reason, it is irrational to refer to a global “mean” sea level,
which covers the entire world seas. The concept of “global
sea level” should only be used for the overall course of
major sea level changes during glacial and interglacial ep-
ochs. At the same time, it is not appropriate to extrapolate
small sea level changes resulting from local and varying
causes to a global dimension. As regional-local studies
provide detailed information, the complex nature of the
issue becomes more evident, and different curves for sea
level changes emerge in the plotting. Therefore, the main
objective should be to provide evidence and causes of lo-
cal and relative (relative to the land) sea level changes that
can be observed anywhere that concerns societies from
prehistoric times to the present day.



Ote yandan, yerel ve farkli nedenlerle olusan kiigiik
deniz seviyesi degismelerini genellestirerek kiiresel
boyutta goz oniine almak da uygun degildir. Bolge-
sel-yerel ¢aligmalarda ayrintilara girildikge konunun
karmasik niteligi daha da ¢ok ortaya ¢ikmakta ve her
yerde farkli deniz seviyesi degisme egrileri cizilebil-
mektedir. Bu nedenle asil amag, herhangi bir yerde,
somut olarak gozlenebilen ve tarih dncesi ¢aglardan
gliniimiize kadar toplumlar1 yakindan ilgilendiren ye-
rel, goreli (karaya gore, bagil, rolatif) deniz seviyesi
degismelerinin kanitlariyla ve nedenleriyle ortaya
konulmasi olmalidir. Bunun i¢in de en énemli veri
kaynagi, kiyilarda yapilacak jeomorfolojik gozlem ve
arastirmalardir.

Deniz seviyesi lizerine eski yorum ve teoriler SU-
ESS tarafindan tartisilmis®, deniz seviyesinin iklim
degismelerine bagl kiiresel al¢alip yiikselmesi i¢in
oOstatik (eustatic) kavrami kullanilmistir, Bu konudaki
calismalar gecen ylizyil ortalarindan itibaren giderek
artan bir ilgi ve hiz kazanmigtir. Bunda uydularla
yapilan hassas dlglimler, bilgisayar teknolojisinden
yararlanilarak karmasik izostatik modellerin olustu-
rulabilmesi, radyometrik tarihlendirme yontemleri
(Radyokarbon, U/Th gibi), kozmojenik tarihlendirme
yontemleri izotopik analizlerdeki gelismeler 6nemli
etkiler yapmistir. Daha dnemlisi, UNESCO catis1
altinda kurulan INQUA (International Union for Qu-
aternary Research) ve IUGS (International Union of
Geological Sciences) ile bunun i¢inde olusturulan
IGCP (International Geological Correlation Prog-

And the most important data source for such infor-
mation comes from geomorphological observations and
surveys along the shores.

Suess discussed previous comments and theories about
sea level changes and introduced the term ‘eustatic’ for
global variations in sea level due to climatic conditions®.
Studies on this subject have increasingly and rapidly
become popular since the middle of last century. This
popularity is significantly associated with accurate mea-
surements by satellites, the ability to develop isostatic
models using computer technology, radiometric dating
methods (such as radiocarbon, U/Th), cosmogenic dat-
ing methods, and advances in isotopic analyses. More
importantly, many research projects have been conduct-
ed on sea levels within the INQUA (International Union
for Quaternary Research) and the IUGS (International
Union of Geological Sciences) programs founded un-
der the umbrella of UNESCO and affiliated IGCP (In-
ternational Geological Correlation Programme). With
increasing interest in this topic from people of various
scientific fields, several new studies have been conduct-
ed during last decades on the melting of glaciers and
particularly on sea level changes after last glacial epoch.
In the meantime, detailed research along the shoreline

3SUESS 1885.
*KAYAN 2012, 2018.
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ramme) biinyesinde bir¢cok deniz seviyesi arastirma
projesinin gerceklestirilmis olmasidir. Farkli bilim
alanlarinda bu konuya duyulan ilginin artmasiyla, son
on yillarda buzul erimesi ve dzellikle son buzul ¢agi
sonrasindaki deniz seviyesi degismeleri iizerine bir-
¢ok yeni ¢aligsma yapilmistir. Bu arada farkli kiyilarda
yapilan ayrintili aragtirmalar, yakin gegmisteki deniz
seviyesi degismelerinin, eskiden diisiiniildiigii gibi her
yerde ayn sekilde olmadigini, gesitli bolgesel-yerel
etkilerle bagil (rolatif) degisme farkliliklar: bulun-
dugunu gostermistir. Bu nedenle, yerel ¢alismalara
agirlik verilmis ve farkli kiy1 bolgelerinde birbirine
uymayan deniz seviyesi degisme modelleri ortaya
konulmustur.

Kuvaterner yaklagik son 2,5 milyon yili kapsayan,
heniiz siirmekte olan son (Déordiincii) jeolojik cagdir.
Bu dénemin en 6nemli 6zellikleri salinimli iklim
degismeleri, gliniimiiz cografi dzelliklerinin sekillen-
mesi ve dogada insan varliginin baslamasidir. Bunun
ozellikle son 500 bin yilik déneminde dort belirgin
iklim salinimi olmustur.

Son buzul ¢agi maksimumu yaklasik 20 bin y1l 6nce
gerceklesmis, bundan sonra, kiigiik duraklamalarla
bugiinkii 1liman iklime dogru gelinmistir. Bu siirecte
yaklasik son 12 bin yillik donem Holosen olarak ayri-
lir. Holosen, insanin dogada etkin oldugu donemdir ve
baslangici yaklasik olarak Neolitik ¢agin baglangicina
uyar. Bagka bir ifade ile, insanin yeryiiziine yayilmast,
kiiltiirel ve teknolojik gelisimi Holosen’deki uygun
iklim 6zellikleri ile miimkiin olmustur®.

reveals that recent sea level changes differ from previ-
ous conceptions, and there are relative differences in
changes depending on regional-local conditions. There-
fore, local studies have become dominant, and incom-
patible sea level change models have been introduced
for several coastal regions.

The Quaternary is the last (fourth) and still ongoing
period of geological time that encompasses the past 2.5
million years. The most distinctive features of this pe-
riod include oscillating climate change, shaping of the
present-day geography, and initiation of human activity
in nature. From this period, particularly the past 500,000
years have witnessed four remarkable climate oscilla-
tions. The Last Glacial Maximum® was approximate-
ly 20,000 years ago, progressing to today’s moderate
climatic conditions with small pauses along the way.
During this process, the past 12,000 years are referred
to as the Holocene. The Holocene is the epoch of hu-
man activities in the environment, which approximately
corresponds to the beginning of the Neolithic Age. In
other words, with the appropriate climatic conditions of
the Holocene epoch and the dispersal of human beings
throughout the Earth, cultural and technological devel-
opments became possible?.

3SUESS 1885. 15
*KAYAN 2012, 2018.
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Kiiresel deniz seviyesi lizerinde en belirgin de-
gistirici etkileri Kuvaterner’deki iklim salinimlari
yapmuistir. Buzul ¢aglarinda denizlerden buharlasip
karalara kar olarak diisen yagisin, buzullar1 olustu-
rarak denizlere donmemesi nedeniyle deniz seviyesi
algalmis, sicak buzularasi ¢aglarda eriyen buzul su-
larinin okyanuslara geri donmesi ile deniz seviyesi
yiikselmistir. Son buzul ¢agi maksimumunda diinya
denizlerinin -130 metreye kadar algaldig1 bilinmek-
tedir.

Holosen baslarinda ise seviye héla -50 metreler-
dedir. Insanlik tarihi bakimindan énemli olan, bu
son 12-10 bin yillik dénemdeki bdlgesel-yerel deniz
seviyesi degigsmeleridir. Bu degismeler kiy1 alanla-
rina yerlesen, yasayan insan topluluklari i¢in biiytik
Onem tasimis, kiiciik deniz seviyesi degismeleri
ve buna bagl kiy1 jeomorfolojisindeki gelisme ve
degismeler farkl kiiltiirlerin sekillenmesinde etkili
roller oynamigtir.

ANADOLU'NUN EGE KIYILARINDA HOLOSEN
DENIZ SEVIVESi DEGISMELERI

Anadolu’nun Ege Denizi kiyilari, girintili ¢ikin-
til1 uzanisi ile taninir. Bu 6zellik, bolgesel jeolojik
yapinin morfolojiye yansimasinin sonucudur. Ege
Bolgesinin sekillenmesinde ii¢ farkli jeodinamik etki
one ¢ikmaktadir. Bunlardan birincisi, kuzeyindeki
yanal atimli1 Kuzey Anadolu Fay sistemidir. Bunun
giineyinde Anadolu bati-glineybatiya itilmektedir.
ikincisi, Akdeniz okyanusal levhasmin giineyden
Anadolu altina sokuluyor olmasindan kaynaklanan
yiikselmedir. Uciinciisii ise basta Menderes masi-
fi olmak tizere, Bat1 Anadolu eski temelinin-dom
seklinde- yiikselmesidir. Sonug olarak Ege Bolgesi
biitliniiyle yiikselmekte ve yerkabugu faylarla blok-
lar halinde pargalanmaktadir®. Buna karsilik, Ege
Denizi havzasi geng tektonik hareketler evresinde
(Neotektonik) genel olarak bir ¢okiintii (subsidans)
alanidir. Ege Bolgesinde bloklu yapinin en belirgin
unsurlari, kuzey-giiney dogrultusundaki gerilme ile
olusan bati-dogu dogrultulu daglarla (horst) bunlar
arasindaki ¢ukur alanlardir (graben). Bat1 Anadolu
morfolojisinde temele ait KD-GB ve KB-GD dogrul-
tulu yapisal uzanimlara uygun faylar da 6nemli rol
oynar. Ozellikle kiy1 kesiminde birbirini kesen cesitli
dogrultulardaki bu fay zonlarinin morfolojiye yansi-
mastyla bloklu yapi igerilerden daha da belirgindir.
Bu yapmin Ege Denizindeki uzantis1 adalarla devam
eder ve bu nedenle Ege Denizinin bir ad1 da “Adalar
Denizi”dir. Ege adalar1 gergekte denizle kaplanan
Ege ¢okiintii alaninda dag bloklarinin deniz seviyesi
iizerinde kalan kesimleridir (Fig. 1).

SLAMBECK vd 2002; PELTIER 2002.
SKUZUCUOGLU vd 2019.
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The most remarkable modifying impacts on global
sea level have been associated with climate oscillations
during the Quaternary. Sea level decreased when the
rainfall evaporating from the seas and falling on land
as snow formed glaciers and did not return to the seas
during the glacial epochs. Sea level increased when
melting waters from glaciers returned to the seas during
warm interglacial periods. It is known that the level of
world seas was reduced to -130 m during the Last Gla-
cial Maximum.

However, during the early Holocene, the sea level was
still at -50 m. What is important for human history is the
regional-local sea level changes over the past 12,000-
10,000 years. These changes were of great importance
to human communities who settled and lived in coastal
areas, with small sea level changes and associated de-
velopments and changes in the coastal geomorphology
playing a significant role in shaping diverse cultures.

HOLOCENE SEA LEVEL CHANGES ALONG THE
AEGEAN COASTS OF ANATOLIA

The Aegean coastline of Anatolia is known for its
highly indented stretch, the morphology of which re-
flects the regional geological structure. The shaping pro-
cess in the Aegean Region presents with three different
geodynamic factors. The first one is the strike-slip North
Anatolian Fault system to the north. To the south, Ana-
tolia is pushed towards the west-southwest. The second
factor is the elevation that results from subduction of the
Mediterranean oceanic plate beneath Anatolia from the
south. The third factor is the uplift of the former West-
ern Anatolian base like a dome, mainly the Menderes
massif. Consequently, the Aegean region is uplifting as
a whole, and the crust is broken into blocks by faults®.
However, the Aegean Sea basin is generally an area of
subsidence in the neotectonic period. The most prom-
inent characteristics of the blocky structure in the Ae-
gean Region are the west-east horsts, and the grabens
between them that have been formed due to tensional
stress in the north-south direction. The faults compatible
with NE-SW and NW-SE trending structural extensions
of the base also play an important role in the West Ana-
tolian morphology. The blocky structure of the Aegean
is more remarkable than inland, due to reflection of these
intersecting fault zones in various directions, particular-
ly on the shoreline. The extension of this structure into
the Aegean Sea continues with the islands, and that is
why the Aegean Sea is also referred to as “the Sea of
Islands (Archipelago)”. The Aegean islands actually
represent sections of the mountain blocks that have re-
mained above sea level in the subsidence of the Aegean
domain (Fig. 1).

SLAMBECK et al 2002; PELTIER 2002.
SKUZUCUOGLU et al 2019.



Deniz seviyesinin giiniimiizden yaklagik 20 bin
yil oncelerde (son buzul ¢ag1 maksimumu) -130
metrelerde oldugu zamanlarda kiyi ¢izgisi kuskusuz,
bugiinkiinden agikta bulunuyordu. Yiikselen deniz
sular1 altinda kalmis olan bu kiyilar1 bugiin tam ola-
rak belirlemek miimkiin degildir. Ancak, batimetrik
egrilere gore kiy1 ¢izgisinin Anadolu kiy1 6niindeki
yapisal platformlara uyar sekilde uzandigi, arala-
rindaki bilyiik korfezlerle onlar belirginlestirdigi
anlagilmaktadir [Kuzeyden giineye Biga-Gelibolu,
Madra Dagi-Bergama-Ayvalik, Cesme-Karaburun ve
giineyde Mentese yoresinden batiya uzanan (Dode-
canese) platformlari] (Fig.1). Bu durumda, Ege kita
sahanligiin boliimleri {izerinde bulunan bugiinkii
adalardan bir kismu [G6k¢eada, Bozcaada, Limnos
(Limni), Midilli (Nesos), Sakiz (Chios), Sisam (Sa-
mos), Oniki Adalar (Dodecanese)] Anadolu karasina
baglanmistir. Bu donemde, Bat1 Anadolu’nun denize
acilan biiyiik yapisal ¢ukurluklarmin asagi kesimle-
rindeki tabanlar1 da deniz seviyesi ve kiy1 gizgisine
uyar sekilde bugiinkiinden al¢aktadir. Ornegin gii-
neyde Kiiciik Menderes delta ovasinin ve kuzeyde
Karamenderes vadisi asag1 kesiminin ortalarinda,

When the sea level was at -130 meters about
20,000 years ago (Last Glacial Age Maximum),
the shoreline was undoubtedly more off-shore than
today. It is not possible to accurately identify this
shoreline that has remained under the rising sea
level. However, based on bathymetric curves, it
seems that the shoreline extends in parallel with the
structural platforms in front of the Anatolian coast
and makes them remarkable with the large gulfs
between them [Biga-Gelibolu, Madra Mountain-Ber-
gama-Ayvalik, Cesme-Karaburun from north to
south and platforms (Dodecanese) extending from
Mentese to the west on the south] (Fig.1). Conse-
quently, some of the present islands lying in the Ae-
gean continental shelf [Gokgeada (Imros), Bozcaada
(Tenedos), Limnos (Limni), Midilli (Nesos), Sakiz
(Chios), Sisam (Samos), Oniki Adalar (Dodecanese)]
were connected to the Anatolian mainland. During
that period, lower sections of floors of the big struc-
tural depressions in western Anatolia that protrude to
the sea were below the present level in parallel to the
respective sea level and shoreline. For example, the
valley floors prior to sea invasion are accessible at

7KRAFT vd 2001; KAYAN 2002, 2019.
$KAYAN-ONER 2015
°KAYAN 2012, 2018.
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bugiinkii yiizeyin 30 metre kadar altinda, deniz ile
kaplanmadan 6nceki vadi tabanlarina girilmektedir
(Fig. 2 ve 3)".

Izmir korfez alani ise biitiiniiyle akarsularla islenen
bir tagkin-delta ovasi olup, kiyis1 Foga-Karaburun
¢izgisinin kuzeyinde yer almaktadir (Fig. 1)%. O za-
manki deltalarin da bugiinkii kiyidan acikta ve derin-
de gelismis olmalar1 dogaldir.

Son buzul ¢ag1 maksimumu sonrasinda diinya de-
nizlerinin bir uzantisi olan Ege Denizi nin ylikselen
sular1, Anadolu’nun bloklu kiy1 morfolojisi 6niindeki
yapisal gukurluklara sokularak ilerlerken, bir yandan
da bunlar arasindaki platformlar1 kaplamaya basla-
mugtir. Boylece platformlar tizerindeki yapisal (tek-
tonik) olusumlu dag bloklar1 adalara doniigm{istiir.

Holosen baglarinda (yaklasik 12 bin yil 6ncelerde)
deniz seviyesi hala bugiinkiinden 50 m kadar algak-
tadir®. Batimetrik verilere gore bu agsamada Gokge-
ada ve Oniki Adalar anakaradan ayrilmis olmakla
birlikte Bozcaada, Midilli, Sakiz, Sisam ve Kos hala
anakaraya baglidir. [zmir korfezinin biiyiik bolimii
ise yine biitliniiyle bir akarsu tagkin-delta ovasi duru-
mundadir.

30 m below the present surface in the middle of the
lower sections of Karamenderes Valley to the north
and the Kiigiik Menderes Delta to the south (Figs. 2
and 3)’. The izmir Gulf domain is a delta-flood plain
entirely supplied by rivers, and the shoreline lies to
the north of Fog¢a-Karaburun line (Fig. 1). It is natu-
ral that the deltas of that time formed off the present
shore and deep from the coast.

The rising water of the Aegean Sea, which is an
extension of the world seas, following the Last Gla-
cial Maximum, advanced toward the structural de-
pressions before the blocked shoreline morphology
of Anatolia, while covering the platforms between
them. Thus, the structural (tectonic) mountain blocks
on platforms were transformed into islands. In the
early Holocene (around 12,000 years ago), the sea
level was still 50 m lower than today®. According to
bathymetric data, Bozcaada, Midilli (Nesos), Sakiz
(Chios), and Kos (Cos) were still connected to the
mainland, while Gok¢eada and Oniki Adalar (Do-
decanese) were already isolated from the mainland at
this phase. A major part of the izmir Gulf was still a
flood-delta plain.

7KRAFT et al 2001; KAYAN 2002, 2019.
$ KAYAN-ONER 2015
KAYAN 2012, 2018.
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Holosen, soguk iklimlerden 1liman iklim 6zellikleri-
ne gecis zamanidir. Bu nedenle diinya denizleri kiiresel
olarak hizla yiikselmeye devam etmistir. Bu hizl yiik-

selis giintimiizden 7-6 bin y1l 6ncelere kadar siirmiistiir.

Kiiresel deniz seviyesi degisme egrisine gore giinii-
miizden 7-6 bin yil 6ncelerde bir yavaglama olmakla
birlikte, yiikselme giiniimiize kadar diizenli olarak
devam etmistir (Fig. 4). Ancak, bolgesel-yerel kiy1
arastirmalarina gore son 6 bin yilda deniz seviyesinde-
ki degisme modelleri farkliliklar gostermektedir. Orne-
gin Anadolu’nun Ege kiyilarinda 7-6 bin yil 6ncelerde

10KAYAN 1991.
1 GOODMAN vd 2008, KAYAN vd 2019.
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denizin bugiinkii seviyesinde oldugunu gosteren veriler
vardir. Kuzeyde, Besige kiy1 diizliigiiniin (Troya - Ka-
ramenderes delta ovasi batisi) i¢ kenarindaki karasal
etek diizliigiinde sondajla bugiinkii deniz seviyesine
inildiginde kiy1 birikintilerine girilmektedir. Bunlardan
alian denizel kavkilar *C analizleri ile giiniimiizden
5800 y1l kadar dnceye tarihlenmistir'®.

Urla Iskele diizliigiinde (Izmir) ise giincel aliivyal
ortii altinda, buglinkii deniz seviyesinde, denizin kara-
ya en ¢ok sokuldugu dénemin kiy1 sedimanlar1 4400
yil kadar 6nceye tarihlenmistir (Fig. 5)!.
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Fig. 2: Karamenderes vadisi asag1 kesimi, yiiksek
(1: 250-300 m) bir plato oniindeki algak (2: 40-80
m) plato sirtlar1 arasinda sekillenmisgtir. Orta Holo-
sen’de (6000 y1l kadar dncelerde) bugiinkii seviye-
sine yiikselen deniz bu vadiye 15 km kadar sokul-
mus ve burada bir irmak agzi korfezi olugturmustur
(3). Deniz seviyesi yiikselmesinin durmastyla kor-
fezde aliivyon birikimi baskin duruma ge¢mis ve
delta gelisim siireci ile bugiinkii aliivyal vadi taban
ovasina doniismistiir (3 ayn alan). Sagda, kirmiz1
yildizla yeri belirtilen sondaja ait stratigrafik kesit
(Log) tizerinde, deniz ilerlemesi sonrasinda, burada
degisen ortamlarda biriken sediman birimleri goste-
rilmistir. Bu ¢evre, uygun dogal 6zellikleri sayesin-
de Neolitik caglardan beri farkli insan topluluklar
icin yerlesme ve etkinlik alani olmustur. Bilinen
tarihi 5000 y1l 6ncelere dayanan Troya antik kenti,
Geg Tung Caginda Karamenderes ovasi ¢evresinde-
ki yerlesmeler iginde en gelismis olanidir (Kayan
2014).

Fig. 2: The lower Karamenderes valley is formed
between low (2: 40-80 m) plateau ridges surround-
ing a high (1: 250-300 m) plateau. The sea rose to
its present level in the Middle Holocene (6 ky ago)
and intruded into the valley for 15 km forming an
a river-mouth bay here (3). As the sea level rise de-
creased, alluvial deposition became dominant and
the bay changed into an alluvial plain with delta-
ic progradation (3 same areas). On the right, the
stratigraphy of the sedimentary units deposited in
various environments is shown in a borehole profile
(log) for which the location is marked by a red star.
This area has been the site of settlement and activi-
ty for different human communities since the Neo-
lithic period due to its suitable natural features. The
ancient city of Troy, dating back 5,000 years, is the
most developed of the settlements in the Karamen-
deres plain in the Late Bronze Age. (Kayan 2014).

THROUGH

Bedrock (Neogene)

The Holocene is a period of shift from a cold cli-
mate to warmer climatic conditions. During this pe-
riod, world seas continued to rise rapidly on a global
scale, which lasted until 7,000-6,000 years ago.

According to the global sea level change curve, this
rise has continued steadily until today, although it
slowed down 7,000-6,000 years ago (Fig. 4). However,
regional-local coastal research indicates that the mod-
els of sea level change vary for the past 6,000 years.
For example, there are some data indicating that the
sea was at its present level on the Aegean coasts of

I0KAYAN 1991.
"TGOODMAN et al 2008, KAYAN et al 2019.

Anatolia 7,000-6,000 years ago. In the north, coastal
deposits are accessible when drilled to the present sea
level in the terrestrial foot-plain on the inner edge of
the Besige coastal plain (Troy — west of Karamenderes
delta plain).

The marine shells derived from these deposits are
dated back to 5,800 years ago by “C analysis'®. In the
Urla Iskele plain (Izmir), coastal sediments of the peri-
od when the sea encroached upon the land were for the
most part dated back to 4,400 years ago at present sea
level under current alluvial cover (Fig. 5)'.
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Daha genel olarak, Anadolu’nun Ege kiy1 ovalarinda
(6rnegin Kiiciik Menderes deltas1, [zmir’in Bornova ve
Urla kiy1 diizliiklerinde), denizin karaya en ¢ok sokul-
dugu sinira kadar her yerde, yiizey yiikseltisi ne olursa
olsun, sondajlarla bugiinkii deniz seviyesine inildiginde
denizel veya kiyya ait (kumsal, kiy1 bataklig1 gibi) se-
diman birimlerine girilmektedir. Bunun anlami, denizin
giinlimiizden 7-6 bin y1l dncelerde bugiinkii seviyesine
ulagmig olmasidir. Kiiresel egriden farkli olan bu du-
rum tartisma konusudur. Ancak, bugiin kilometrelerce
icerilere kadar uzanan bu alanlarda deniz bugiinkii se-
viyesine erismeden bu denizel sedimanlarin birikmesi
miimkiin degildir. Denizin 6-5 bin yil dnce bugiinkii
seviyesine erigmesinden sonra, kiigiik salinimlar digin-
da, seviyede onemli bir degisme olmamuigtir. Ancak,
bu son agamada karadan gelen aliivyon birikimi baskin
duruma gegmis, kiy1 ¢izgisi denize dogru cekilirken,
eski korfezler aliivyonlarla dolarak bugiinkii delta ova-
lar1 sekillenmistir.

More generally, marine and coastal sediments (such as
beach, coastal swamp) can be reached everywhere at the
present sea level up to the furthest point where the border
of the sea encroached upon the land in the Aegean coastal
plains of Anatolia (for example, Kiigiik Menderes Delta,
Bornova, and the Urla coastal plains of Izmir), whatever
the surface elevation. That means the sea reached its pres-
ent level at 7,000-6,000 years ago. This is a controversial
issue, since it is in conflict with the global curve. How-
ever, before the sea reached its present level, it would not
have been possible for marine sediments to accumulate
in these areas that extend inland for kilometers. There has
been no significant change in the sea level, except a few
fluctuations, since it reached its present level 6,000-5,000
years ago. However, at this last phase alluvial deposits
from the land became dominant, and the shoreline ad-
vanced towards the sea, while former bays were filled
with alluvium, shaping the present delta plains.
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Fig. 3: Kiiciik Menderes vadisi asag1 kesimi, arizali daglik alanlar (1. Rakamlar metre olarak yaklasik yiikselti degerleridir)
arasinda, bir ¢okiintii (graben) tabaninda sekillenmistir. Orta Holosen’de (6000 y1l kadar dncelerde) bugiinkii seviyesine yiikse-
len deniz bu vadiye, gerisindeki Belevi Bogazi i¢lerine kadar (10 km kadar) sokulmus ve burada genis bir kérfez olusturmustur
(2). Yesil alanlar (3) denizin sokulamadigi yan vadilerin asag1 kesimleridir. Buralarda Neolitik hoyiikler bulunmaktadir (C:
Cukurigi, A: Arvalya). Deniz seviyesi yiikselmesinin durmasiyla korfezde aliivyon birikimi baskin duruma gegmis ve delta
gelisim siireci ile bugiinkii delta-aliivyal vadi tabani ovasi sekillenmistir (2 ayn1 alan). Sagda, kirmizi yildizla yeri belirtilen
sondaja ait stratigrafik kesit (Log) {izerinde, deniz ilerlemesi sonrasinda, burada degisen ortamlarda biriken sediman birimleri
gosterilmistir. Bu ¢evre, uygun dogal 6zellikleri sayesinde Neolitik caglardan beri farkli insan topluluklari i¢in yerlesme ve
etkinlik alan1 olmustur. Efes antik kenti bu kiiltiirel gelisim siirecinin doruk noktasini temsil etmektedir (Kraft ve ar. 2001)
Fig. 3: The lower part of the Kiiciik Menderes valley is formed at the bottom of a graben between rough mountainous areas (1.
Figures indicate approximate elevations in meters). When the sea level reached its present level in the Middle Holocene (about
6,000 years ago), water intruded into this valley up to the inner part of Belevi Strait (about 10 km) and formed a wide bay (2).
The green areas (3) are the lower parts of the tributary valleys where the sea cannot intrude. Neolithic mounds are found here
(C: Cukurici, A: Arvalya). As the sea level rise decreased, alluvial deposition became dominant and the bay changed into an
alluvial plain with deltaic progradation (2. Same areas). On the right, the stratigraphy of the sedimentary units deposited in
various environments is shown in a borehole profile (log) for which the location is marked by a red star. This area has been the
site of settlement and activity for different human communities since the Neolithic period due to its suitable natural features.
The ancient city of Ephesus represents the culmination of this cultural development process (Kraft et al. 2001).
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Fig. 4: Anadolu’nun Ege
Denizi kiyilarinda Holo-
sen’deki rolatif (karaya
gore, bolgesel) deniz se-
viyesi degisme egrisinin
bilinen iklim donemleri,
yerlesme tarihi ve kiiresel
egri ile karsilagtirmasi. (Ka-
yan 2012, 2018)

Fig. 4: Comparison be-
tween the Holocene relative
sea level curve of Anato-
lia’s Aegean coastline and
known different climatic
periods, settlement history,
and global curve. (Kayan
2012, 2018)

Fig. 5: Urla-Iskele diizliigii
tepe ve sirtlarin (1) eteklerin-
deki birikinti yelpazeleri (2)

ile cevrili kiiciik bir aliivyal
kiy1 diizligidiir (3). Bati kesi-
mi, Tung Caginda Limantepe,
bunun devami olarak Arkaik
Cagda Klazomenai yerlesme-
lerinin gelisme alani olmustur.
Diizligiin kiy1 kesiminde Holo-
sen’de yiikselen deniz bugiinkii
kiyidan en ¢ok 1 km kadar
iceriye sokulabilmistir. Sedi-
mantolojik verilerle belirlenen
bu kiy1 yakinlarinda, bugiinkii
deniz seviyesinde bulunan
denizel kavkilarin '“C tarihleri
5-4 bin y1l civarindadir. Bundan
sonraki zamanlarda karasal ve
denizel birikme ile kiy1 ¢izgisi
denize dogru ¢ekilmistir. Kir-
miz1 noktalar delgi sondaj yap-
tigimiz yerleri gostermektedir.
(Kayan ve ar. 2019).

Fig. 5: The Urla-Iskele plain

is a small alluvial coastal plain
(3), surrounded by alluvial fans
(2) at the foot of the hills and
ridges (1). The western part
was the development area of
Limantepe in the Bronze Age
and as a continuation, Klazom-
enai in the Archaic period. In
the Holocene, rising sea on the
coastal part of the plain intrud-
ed up to 1 km from the present
shoreline. This paleo-shoreline
is determined by sedimento-
logical data and the '“C dates
of the nearby marine shells at
the present sea level are around
5000-4000 years ago. Later, the
shoreline retreated by terrestrial
and marine deposition. Red
dots indicate our drilling loca-
tions (Kayan et al. 2019).

21



TINA

Bu agamada, bircok yerde yapilan aragtirmalarda, 4-3
bin y1l dncelerde (Geg Tung Cagi), birka¢ metreye varan
kiigiik bir ara algalma olmustur (Fig. 4)'2. Su altinda kal-
mis kiy1 yapilart bunun goériinen arkeolojik kanitlaridir
(Fig. 6 ve 7)". Kiiresel egride de 4-3 bin y1l dncelerin
deniz seviyesi bugiinkiinden algakta bulunmakla birlikte,
bunun 6ncesinde (giiniimiizden 6-5 bin y1l 6ncelerde)
denizin bugiinkii seviyesine yiikselmis olmasi kabul gor-
memektedir. Ara algalmanin bdlgesel tektonik hareket-
lerle (Ege havzasindaki genel siibsidans) iligkili oldugu
varsayilabilir'*; ancak bununla ilgili somut morfolojik
veriler bulunmamaktadir. Ayrica, bu son donem kiiciik
seviye oynamalarinin belirtilen kanitlart Anadolu’nun
Ege kiyilarinin her yerinde gériilmektedir. Bunun i¢in
bolge morfolojisini olusturan tektonik bloklarin hepsinin
ayni zamanda ve ayn1 dlglide hareket etmesi gerekir ki bu
da beklenebilecek bir durum degildir.

Kiy1 bolgelerinin tektonik hareketlerle yiikselme veya
alcalmasiyla kiiresel modele uymayan yerel, goreli (ro-
latif) deniz seviyesi degisme drnekleri de yok degildir.
Ornegin Akdeniz Bélgesinde, Antalya korfezi dogusunda
kalan yiiksek dag kiyilarinda bugiinkii deniz seviyesinden
birkag metre yiiksekte kiy1 izleri (biyoerozyon platform-
lar1, kiy1 ¢entikleri ve rim’ler) bulunmaktadir. Kuskusuz,
tektonik yiikselme olmayan kiyilarda da bu tiir izler olus-
mugtur. Ancak bdyle yerlerde bugiin su altinda kalmig
olan bu izlerin dogrudan gézlenmesi miimkiin degildir.
Antalya korfezi batisinda kalan Akdeniz kiyilarinda ise,
ornegin Kas-Kekova’da, tarih ¢aglarina ait kiy1 yapilari,
su altinda, Ege kiyilarindakinden daha derinde bulun-
maktadir. Ege havzasinda, bazi adalarin kayalik yiiksek
kiyilarinda yerel ve goreli olarak, tektonik hareketlerle
yiikselmis kiy1 izleri bulumakla birlikte, boyle izlere
Anadolu’nun Ege kiyilarinda bugiine kadar hig rastlan-
mamustir'’.

Ote yandan, Anadolu’nun Ege Denizi kiyilart igin belir-
lenen goreli deniz seviyesi degisme modeli Holosen’deki
iklim degigmeleri ile karsilastirildiginda, belirgin bir
uyum gorillmektedir (Fig. 4). Orta Holosen’de denizin
bugiinkii seviyesine erigmesi, en az giiniimiiz kadar sicak
olan Klimatik Optimum dénemi ile uyumludur. 4-3 bin
yil dnceki kiigilik algalma ise 4200 ve 2800 yil dnceki
soguk iklim donemleri ile uyumludur. Bundan sonraki
Roma Sicak iklim donemi denizi tekrar bugiinkii seviye-
sine yiikseltmis olmalidir's. Ancak, yukarida belirtildigi
gibi, ayrintili izotop analizlerine gore yapilan kiiresel
iklim degisme modellerinin, iklim-deniz seviyesi arasin-
daki bu uyumlu iligkiyi yansitmadig1 goriilmektedir'’.

2KAYAN 1997, BRUCKNER vd 2010.
BERKANAL 2014, ARSLAN vd. 2018.
14BRUCKNER vd 2010.

SKAYAN 2004, 2012.

1 ERLAT 2009; KAYAN 2012, 2018.
""WAELBROECK vd 2002.
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At this phase, studies carried out at several sites show
a small descend of a few meters from sea level occurred
around 4,000-3,000 years ago (Late Bronze Age) (Fig.
4)'2. Submerged coastal structures provide visible ar-
chaeological evidence (Figs. 6 and 7)"3. According to
the global curve, although sea level was lower than to-
day 4,000-3,000 years ago, it is generally not accepted
that the sea level rose to its present level before 6,000-
5,000 years ago. It is probable that intermediate decline
is associated with regional tectonic movements (general
subsidence in the Aegean basin);'* however there is no
concrete morphological data to prove this. Furthermore,
the evidence of these small-scale fluctuations can be
seen across the Aegean coast of Anatolia. This requires
movement of tectonic blocks comprising the regional
morphology at the same time and to the same degree,
which is quite unlikely.

There are also examples of local, relative sea level
changes that do not conform to the global model in terms
of the rise and decline of coastal zones due to tectonic
movements. For example, in the Mediterranean region,
there are coastal traces (bioerosion platforms, coastal
notches and rims) a few meters above present sea level
on the skirts of high mountains lying to the east of Anta-
lya Gulf. Of course, such traces have also been formed
on coasts without any tectonic rises. Nevertheless, it is
not possible to directly observe such traces, which re-
main underwater today. On the other hand, on the Medi-
terranean coast lying to the west of the Antalya Gulf, for
example in Kas-Kekova, coastal buildings from antiquity
are submerged deeper than those on the Aegean coasts.
Although there are traces of coastline raised by local and
relative tectonic movements on the high rocky coasts of
some islands in the Aegean basin, such traces have never
been found on the Aegean coasts of Anatolia'®.

On the other hand, a comparison of the relative sea lev-
el change model mapped for the Aegean coasts of Anato-
lia with climate changes in the Holocene shows that there
is a remarkable consistency (Fig. 4). The sea reaching its
present level during the Middle Holocene is consistent
with the Climatic Optimum Period, which was as warm
as today. The small decline that occurred 4,000-3,000
years ago is consistent with the cold climatic conditions
of 4,200 and 2,800 years ago. The subsequent Roman
Warm Climate must have raised the sea to its present lev-
el again'®. However, as already mentioned above, global
climate change models, which are based on comprehen-
sive isotope analyses, do not reflect this consistent rela-
tionship between climate and sea level'’.

2KAYAN 1997, BRUCKNER et al 2010.
BERKANAL 2014, ARSLAN et al. 2018.
“BRUCKNER et al 2010.

SKAYAN 2004, 2012.

1 ERLAT 2009; KAYAN 2012, 2018.
'"WAELBROECK et al 2002.



Sonug olarak bu uyumsuzluklarin nedenlerinin
belirlenmesi i¢in yeni verilerle daha ayrintili arag-
tirmalara gerek bulundugu anlasilmaktadir. Ancak,
insanlik agisindan daha 6nemli olan, bolgesel-yerel
farkliliklarin nedenlerinden 6nce, deniz seviyesi
degismelerinin gézlenebilen sonuglarinin bilinme-
sidir. Bu nedenle, bugiin i¢in jeoarkeolojik deger-
lendirmelerin dogru gozlemlerle saglanmis mevcut
veri ve bilgilere gore yapilmasi esas olmalidir.

Erken Holosen’de deniz seviyesi hizla yiikselir-
ken, denize dogru uzanan daglar 6niindeki kiyilar-
da yatay dogrultuda kiy1 ¢izgisinin yeri fazla de-
gismemistir. Buna karsilik, dag bloklar1 arasindaki
cukur alanlarda deniz ilerlemesi daha belirgin ol-
mus, Ozellikle biiyiik akarsularin yerlestigi oluklar
(graben) i¢inde deniz ilerlemesi onlarca kilometre-
yi bulmustur (Ornegin kuzeyde Karamenderes aga-
&1 vadisinde 17 km, giineyde Sel¢uk ovasinda 10
km, Biiylik Menderes vadisinde - tartigsmali olmak-
la birlikte- 40 km) (Fig. 2 ve 3)'®. Bununla birlikte,
bati-dogu dogrultulu yapisal uzanimlara uygun
yersekillerinin (daglar ve aralarindaki ¢ukurluklar:
horst ve grabenler) KB-GD ve KD-GB dogrultulu
faylarla da kesilmesi nedeniyle, biiyiik akarsular-
dan ¢ogu, kiy1 yakininda dag bloklari arasindaki
dar bogazlardan gegerek denize acilmaktadir
(Fig. 1). Bunun sonucu olarak akarsularin tasidig:
alivyonlarin biiylik boliimii igerideki gukurluklart
doldurmakta ve kiyiya ulagan miktar azalmaktadir.
Ayni1 nedenle, boyle yerlerde denizin igerilere so-
kulmasi da sinirlanmigtir (Kiigiik Menderes, Gediz,
Bakirgay). Sadece Biiyiik Menderes bunlardan
farklidir ve deniz icerilere daha c¢ok ilerlemistir.
Buna karsilik kuzeyde Edremit, glineyde Gokova
korfezleri, geride buralar aliivyonlarla dolduracak
biiyiik akarsular bulunmadigi igin yiiksek kiyilt
korfezler olarak sekillenmistir.

S1g ve alcak kiyilar, 6zellikle delta kryilari, ka-
radan gelen aliivyonlarin kiyida islenerek birikme-
siyle siirekli degisirler. Bu nedenle buralarda da
eski kiy1 ¢izgilerinin dogrudan izlenmesi miimkiin
degildir. Bununla birlikte, boyle yerlerde yapilan
s1g sondajlarla alinan sediman 6rnekleri, kiyidaki
degismelerle ilgili bilgiler saglanmasin1 miimkiin
kilmaktadir (Fig. 2 ve 3). Ornegin kuzey Ege’de
Karamenderes vadisi asag1 kesiminde 7-6 bin yil
oncelerde denizin bugiinkii Canakkale Bogazi kiyi-
sindan 17 km igerideki Piarbasi yakinlarina kadar
sokuldugu sedimantolojik ve paleontolojik verilerle
belirlenmis, “C analizleri ile tarihlenmigtir'®.

18 MULLENHOFF 2005.
KRAFT vd 1980, KAYAN 2014.
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Consequently, it seems that further detailed stud-
ies and new data are required in order to discover
the causes of these inconsistencies. Nevertheless,
for human history as a whole, knowing observable
consequences of sea level changes is more important
than knowing causes of regional-local differences.
Therefore, today it is essential to conduct geoarchae-
ological evaluations with available data and informa-
tion that are obtained by accurate observations.

While the sea level rose rapidly during the Early
Holocene, in the area before the mountains extending
towards the sea the shoreline has not changed much
on the coast in a horizontal direction. However, trans-
gression of sea is more evident in the depression areas
between mountain blocks, reaching to tens in kilome-
ters, especially in troughs occupied by large rivers
(graben) (for example, 17 km in the lower valley of
Karamenderes on the north, 10 km in the Selguk plain
on the south, and 40 km, despite being controversial,
in the Biiylik Menderes) (Figs. 2 and 3)'8. Addition-
ally, the majority of big rivers flow through narrow
straits between mountain blocks near the shore line,
protruding to the sea. This is due to the fact that geo-
graphical formations (mountains and the depressions
between them: horsts and grabens) which correspond
to west-east structural extensions, intersect with NW-
SE and NE-SW faults, (Fig. 1). As a result, most of
the alluvium transported by rivers occupies the inland
troughs, reducing the amount that reaches the sea.
For a similar reason, encroachment of the sea is also
confined in such places (Kiigilk Menderes, Gediz,
Bakirgay). Only the Biiyiik Menderes River is dif-
ferent, where the sea moved further inland. Howev-
er, Edremit Gulf to the north and Gokova Gulf to the
south have been formed as bays with high coasts due
to absence of big rivers behind them that would fill
them with alluvium.

Shallow and low shores, particularly delta shores,
constantly change due to processing and accumu-
lation of alluvial deposits from the land. Thus, it is
not possible to observe former shorelines directly in
such places. However, sediment samples from shal-
low drillings make it possible to obtain information
about coastal changes (Figs. 2 and 3). For example,
according to '*C analysis, sedimentological and pale-
ontological data reveal that 7,000-6,000 years ago in
the lower section of Karamenderes Valley in the north
Aegean, the sea encroached near Pinarbasi, which
is located 17 km inland from the shores of present
Canakkale Strait (Dardanelles)"”.

8 MULLENHOFF 2005.
YKRAFT et al 1980, KAYAN 2014.
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Burada dikkati ¢eken husus, Pinarbasi onlerinde,
Karamenderes’in Araplar bogazindan ¢ikip tas-
kin-delta ovasina agildigi kesimde, 15 m kadar yiik-
seklikteki ylizeyden sondajlarla buglinkii deniz sevi-
yesine inildiginde, 6 bin y1l 6nce deniz seviyesinde
bulunan ortamlara ait kiy1 birikintilerine girilmesidir
(Fig. 2). Bu da bu kiyilarda goreli (rolatif) olarak,
deniz seviyesinin giiniimiizden 6 bin y1l 6ncelerde
bugiinkii seviyesine ulagmis oldugunun 6nemli ka-
nitlarindandir.

Deltalar gibi algak kiyilarda kiy1 ¢izgisinin yeri,
deniz seviyesi degismesi ve karadan gelen aliiv-
yonlarin birikmesi arasindaki dengeye gore belirir.
Kuskusuz, deniz seviyesinin algakta bulundugu
zamanlarda da akarsular kiyiya aliivyon getirmistir.
Ancak, deniz seviyesi yiikselmesinin hizli oldugu er-
ken Holosen’de (12-7 bin yil 6ncelerde), akarsularin
getirdigi aliivyonlar, hizla ilerleyip genisleyen deniz
alanimi (irmak agz1 korfezleri) doldurmaya yetme-
migtir. Orta Holosen’de (7-5 bin y1l 6ncelerde) deniz
seviyesi yiikselme hizi yavagladig1 veya durdugu igin
akarsularin getirdigi aliivyonlarin akarsu agzi kor-
fezlerde birikimi daha baskin olmus, bu defa delta

It is important to note that in the section where
Karamenderes leaves the Araplar Strait before Pinar-
basi and protrudes into the flood-delta plain, coastal
deposits at sea level for 6,000 years ago are accessible
when the present sea level is drilled from a 15 m high
surface (Fig. 2). This is important evidence for the
fact that, in a relative sense, the sea reached its present
level at 6,000 years ago on this coastline.

On low shores such as deltas, location of the shore-
line is determined according to the balance between sea
level change and the deposit of alluvium from the land.
Undoubtedly rivers transported alluvium to the shore
even when the sea level was low. However, in the early
Holocene (12,000-7,000 years ago) during which the
sea level rise was rapid, alluvium transported by riv-
ers was not enough to fill marine space (lower valley
bottoms) that moved and expanded rapidly. During
the Middle Holocene (7,000-5,000 years ago) alluvial
deposition was more dominant in coastal embayments
as the rise in sea level slowed or ceased, so the shoreline
advanced toward the sea due to the protrusion of delta
plains at this time (Fig. 8). It is not possible to doc-

2 KAYAN 2014.
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diizliiklerinin ilerlemesiyle kiy1 ¢izgisi denize dogru
¢ekilmigtir (Fig. 8). Bu siireci deltalarda yiizeyden
belirlemek iki nedenle miimkiin degildir. Birincisi,
deltalar karadan gelen aliivyonlarin kiyida islenerek
birikmesiyle sekillerin siirekli degistigi yerlerdir. Ote
yandan, delta ilerledik¢e akarsuyun boyu uzar, profili
yatiklasir, tasima giicii azalir ve tagkin frekansi artar.
Boylece geride kalan diizliikler aliivyonlarla kaplanir
ve ylizey giderek yiikselir. Bu nedenle, buralarda
altta kalan kiy1 ortamlar1 (kiy1 6nii, kumsal, kiy1 kor-
donu, lagiin, kiy1 bataklig1, kumul gibi), ancak s1g
sondajlarla alinan sediman &rneklerinin analizleriyle
belirlenebilmektedir. Bunlarin kronolojik verilerle
(**C analizleri, arkeolojik veriler gibi) birlestiril-
mesiyle de paleocografya haritalar1 hazirlanmakta,
deniz seviyesi ve kiy1 ¢izgisi degismeleri izlenebil-
mektedir.

Geg Tung Caginda deniz seviyesinin 2-3 m kadar
algalmasi aliivyon birikmesi ve delta ilerlemesini
hizlandirmis olmalidir. Ornegin Troya dnlerindeki
Karamenderes delta ovasinin bu dénemdeki ilerleme
hizinin arttig1 paleocografya degerlendirmeleriyle
ortaya konulabilmistir (Fig. 3).°

ument this process in deltas from the surface for two
reasons. Firstly, the shape of a delta changes continu-
ously with the processing and deposition of alluviums
on the shore. Secondly, as the delta advances, the river
channel gets longer, its profile becomes less inclined,
its ability to transport is diminished, and flood frequen-
cy increases. Thus, the remaining plains become cov-
ered with alluvium, and the surface increasingly rises.
Consequently, coastal sedimentary environments (such
as shoreface, beach, sandbar, lagoon, coastal swamp,
and sand dune) can only be identified by analysis of
sediment samples obtained by shallow drilling. In or-
der to monitor sea level and shoreline changes, these
need to be combined with chronological data (such as
1C analysis, archaeological data) to produce paleogeo-
graphic maps.

A decrease in sea level of around 2 to 3 meters during
the Late Bronze Age would have accelerated the depos-
it of alluvium and the advance of the delta. For exam-
ple, paleogeographic studies reveal that the advancing
rate of the delta increased in the Karamenderes delta
plain in front of Troy during that period (Fig. 3)*.

W KAYAN 2014.



Buna karsilik, bu algalmadan sonra, bugiine dogru
olan son kiigiik yiikselmede denizin karaya dogru iler-
lemesinin izleri belirgin degildir. Bunun nedeni, Erken
Holosen’dekine gore cok daha yavas olan bu birkag
metrelik ylikselme sirasinda karadan gelen aliivyon
miktarinin, yiikselme ile olan ilerlemeyi karsilayabil-
mig olmasidir. Yeterli aliivyon biriken kiyilarda deniz
seviyesindeki kiigiik yiikselmeye ragmen, son donem-
de delta ilerlemesi belirgin olarak devam etmigtir. Bu
durumda, birbirine ¢ok benzeyen kiy1 ortamlarina (6r-
negin kiy1 bataklig1 ve lagiin) ait sediman ve mikrofo-
siller ayn1 alanda karigmuglardir. '“C gibi tarihlendirme
analizleri de bu karigma nedeniyle genellikle giivenilir
olmamaktadir (bazen ayn1 seviyeden alinan 6rneklerin
cok farkli tarihler vermesi veya stratigrafiye uymayan
tarihlerin ¢ikmasi gibi). Bu nedenlerle, son kiiciik
seviye oynamalarinin morfolojik ve kronolojik olarak
ayirt edilmesi her yerde miimkiin olamamaktadir. So-
nug olarak, 6zellikle artik ¢aglara ait kiy1 yapilarinin
bugiin deniz seviyesi altinda bulunmasi, Geg Tung
Cagindan beri (yaklasik son 3 bin yilda) deniz seviye-
sinin 2-3 m kadar yiikseldiginin goriiniir kanit1 olarak
degerlendirilmektedir. Bu durum kiiresel deniz sevi-
yesi degisimine de uymaktadir. Ancak, kiiresel egrinin
dayandig1 veriler Orta-Ge¢ Holosen salinimlarini yan-
sitmamaktadir (Fig. 4).

JEOARKEOLOJIK DEGERLENDIRMELER

Jeoarkeoloji, tarih 6ncesi gaglardan beri insan ile
onun fiziki ¢evresi arasindaki iliskilerin degerlendiril-
mesinde yer-doga bilim alanlarindan, bunlarin arag-
tirma yontemlerinden yararlanilmasiyla gelisen gok
disiplinli bir bilim dalidir. Burada jeo- 6n eki sadece
veya oncelikle jeoloji-arkeoloji iliskisini yansitmakla
birlikte, jeoarkeoloji, gliniimiizdeki uygulamalarinda
cok genis bir konu ¢esitliligi igermekte, yer bilimleri si-
nirlariin gok 6tesine yayilmig bulunmaktadir. Bununla
birlikte, insan yasamu igin gerekli her tiirlii varligin
yeryliziinde olmasi, yeryiiziiniin bilimi olan cografyay1
jeoarkeolojide one ¢ikarmaktadir. Cografya, yeryiiziin-
de etkili olan tiim fiziksel ve biyolojik siiregleri, insanin
bu yiizey lizerindeki varlik ve geligimini, kiiltiirlerin
sekillenmesinde ve cesitlenmesinde dogal ¢evre 6zel-
liklerinin etkilerini inceler. Cografyanin veri kaynagi
bugiinkii yeryliziidiir. Ancak bugiinkii goriiniim zaman
icinde siiren bir gelisimin sonucudur. Bu nedenle, bu-
giinii anlamak i¢in gegmise bakilmasi, farkli siireglerin
ve zaman i¢inde bunlarin etkilesimlerinin izlenmesi
gerekir. Boyle bir yaklagim da paleocografya olarak ta-
nimlanir. Buna gore, konusu eski zamanlara ait oldugu
icin arkeolojik arastirmalar kapsaminda kurulmasi ge-
reken mekansal iligkiler, agirlikh olarak paleocografya
alanina girmektedir®!.

2 KAYAN 2018.
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Nevertheless, subsequent to the decline, traces of
sea encroaching upon land during the most recent
small rise up to today are not apparent. This is because
the amount of alluvium from the land during this sev-
eral-meter rise, which was much slower than in the
Early Holocene, was able to counterbalance the ad-
vance of the sea resulting from this rise.

Despite a small rise in sea level on the coasts with
sufficient alluvial deposit, advance of the delta has pre-
dominately continued during the recent period, resulting
in a mixture of sediment and microfossils belonging to
similar littoral environments (e.g., coastal swamps and
lagoons). Due to this mixture, dating analysis such as
1C is often not reliable (sometimes samples from same
level produce very diverse dates or dates which are in-
compatible with stratigraphy). Therefore, it is not possi-
ble to morphologically and chronologically distinguish
the most recent minor fluctuations in level everywhere.
As a result, submerged coastal structures, particularly
those from antiquity, are considered to be visible evi-
dence of sea level rise up to 2-3 m since the Late Bronze
Age (over the past 3,000 years). This is also consistent
with global sea level change. Nevertheless, the data on
which the global curve is based do not reflect the Mid-
dle to Late Holocene fluctuations (Fig. 4).

GEOARCHAEOLOGICAL EVALUATIONS

Geoarchaeology is a multidisciplinary science that
has benefited from geological and natural sciences and
the research methods of those fields, which evaluate
the relationship between humans and their physical
environments from prehistoric times to the present. Al-
though the prefix geo- here is used primarily to reflect
the relationship between geology and archaeology, to-
day geoarchaeology covers a wide range of topics, ex-
tending beyond the limits of geology. Additionally, the
existence of all sorts of resources required for human
life on earth pull geography, an earth science, into the
forefront of geoarchacology. Geography examines all
of the physical and biological processes that impact the
Earth and the existence and evolution of humankind on
its surface, as well as the role of natural environmental
conditions in shaping and diversifying cultures. Geog-
raphy’s data source is today’s Earth, where the appear-
ance of today’s landscape is a result of development
over time. Therefore, in order to understand the present,
it is necessary to look at the past and observe various
processes and their interaction over time; this approach
is defined as paleogeography. Accordingly, historical
spatial relations that should be established within the
scope of archaeological studies are mainly in the field
of paleogeography?'.

2 KAYAN 2018.
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Denizcilik Arkeolojisi Dergisi

Google Earth

Fig. 6: Yiiksek kiyilar dniinde, su altinda kalmis liman yapilarina bir 6rnek: Assos limani. Arkaik Cagdan beri varligi bi-
linen mendirek yapisi (Arslan vd. 2018). Giincel mendirek altinda da su altinda kalmis eski bir mendirek bulunmaktadir.
Fig. 6: An example of submerged harbour structures on a steep mountain coast: Assos harbour of the Archaic

period (Arslan et all. 2018). There is an old breakwater too, under the current breakwater.
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Ege havzasi, 1liman Akdeniz iklim bdlgesi iginde
insan yasami igin cok elverisli, 6zel bir yer tutar. Ana-
dolu’nun Ege Denizi kiyilarinin ¢ok girintili ¢ikintilt
uzanigina bagli ortam cesitliligi ise 6zellikle denizci
toplumlar igin tarih dncesi ¢caglardan beri ¢ok ¢ekici
olmustur. Denize uzanan yiiksek dag kiyilar1 arasinda,
akarsularin yerlesip sekillendirdigi cukurluklarin kiy1-
larinda deltalar geligmistir. Deltalar morfolojileri hizla
degisen, buna uygun olarak gesitli yagama ortamlarinin
olustugu ¢ok 6zel alanlardir (Fig. 8).

Neolitik Cagda (yaklasik 11-7 bin yil dnceler), deniz
seviyesi yiikselerek denize agilan vadi ¢ukurluklarina
sokulurken, dogal kaynaklara daha bagimli olan insan
topluluklar1 boyle alanlarin ekolojik zenginliginden
yararlanmak i¢in buralar1 yerlesme yeri olarak tercih
etmislerdir. Kara tarafindaki akarsular tatl su gerek-
sinimini karsilamigtir. Tatli-tuzlu sularin karistig kiy1
zonlarinda ise kiy1 6niindeki sigliklar ve kiy1 gerisin-
deki lagiinler, uygun biyolojik 6zellikleri ile ¢esitli ve
zengin denizel besin kaynagi (balik ve kabuklu deniz
canlilar1) alanlar1 meydana getirmistir. Bunlarla besle-
nen birgok su kuslar1 ve tatli suya gelen kara av hay-
vanlari ise diger bir hazir besin kaynagi olmustur. Ote
yandan, yerlesik hayata gecen insan i¢in yeni olusan
aliivyal alanlarin (taskin ovalari) tarim i¢in uygunlugu,
gerideki daglik alanlarin heniiz tahrip edilmemis or-
man varlig1 (av alan1 ve yapacak-yakacak agac varligi
ve giderek odun kdmiirii iiretim kaynagi olarak) da
onemli zenginlik kaynaklaridir. Cografi ¢evrenin 6zel-
liklerinden kaynaklanan bu zenginlik ekonomik, kiiltii-
rel ve teknolojik gelismeye yansimis, giderek bolgenin
Ozglin lirlinleri olan zeytin-zeytinyag1 ve lizim-sarap
iiretimi 6ne ¢ikmistir. Bunlarin deniz yoluyla ticare-
ti, limanlarmm ve liman kentlerinin gelisimine neden
olmustur. Kalkolitik ve Tung ¢aglarindan baglayarak
onem kazanan maden ve odun komiirii ticaretiyle li-
man kentleri gelismis, kentler daha da zenginlesmistir.

Neolitik ve Kalkolitik ¢caglarda insan etkinliklerinin
yogunluk kazandig, 6zellikle deltalar gibi algak kiy1
alanlarinda, deniz seviyesi yiikselmesinin yavaslamasi
veya durmasit ile aliivyon birikimi daha etkin duruma
gecmis ve aliivyonlarla kaplanan bu alanlarin giinii-
miizde belirlenmesine imkan kalmamistir. Ote yandan,
Anadolu’nun Ege kiyilarinda belirlenebilen Tung Cag1
yerlesme yerlerinin temelleri ve bu ¢aglarda insanlarin
liman olarak kullandiklar1 kumsallar (6rnegin Urla-Li-
mantepe), bugiin deniz seviyesi altindadir (Fig. 7).
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The Aegean basin is a very suitable place for human
life within the temperate Mediterranean climate. Par-
ticularly for seafarers, the diversity of environment re-
sulting from the highly indented nature of the Aegean
coasts of Anatolia has been an attraction since prehis-
toric times. Deltas developed between high mountains
that extend to the sea on the shores of depressions that
contain streams. Deltas are very special areas with rap-
idly changing morphology, and accordingly enable the
formation of various habitats (Fig. 8).

During the Neolithic Age (around 11,000-7,000 years
ago), when the sea level rose and the sea encroached
upon valley depressions, human groups preferred to set-
tle down in such places in order to benefit from abun-
dant ecological resources. The streams on the land side
met their freshwater requirements. In the coastal zones
where freshwater and saltwater were mixed, the shal-
lows in front and lagoons behind the shores created ar-
eas of diverse and rich marine food resources (fish and
shellfish) with their useful biological features. Many
waterfowl and terrestrial game animals that relied upon
these resources for nourishment become another source
of nutrition. On the other hand, after human transition
to settled life, the potential of newly-formed alluvial ar-
eas (flood plains) for agriculture, and the presence of
still-untouched forests in the mountainous areas behind
(as a source for hunting areas, firewood, and the gradu-
al use of wood-coal as a resource for production) were
among other major resources. The wealth resulting
from resource-rich aspects of the geographical environ-
ment that became reflected in economic, cultural, and
technologic development, as well as olive-olive oil and
grape-wine production (products specific to the region),
increasingly came to the forefront. Trade by sea result-
ed in the development of harbors and harbor cities. The
metal and wood-coal trade, which became important
beginning in the Chalcolithic and Bronze Ages, led to
flourishing harbor cities and prosperous cities inland.

During the Neolithic and Chalcolithic ages in low
coastal areas, such as deltas where human activity was
more intensified, slowing or ceasing of sea level rise
resulted in further activation of alluvial deposits. This
has made it impossible for us to identify settlement ar-
eas covered by alluvial deposits. On the other hand, the
foundation of Bronze Age settlements that can be iden-
tified on the Aegean coasts of Anatolia and the beaches
that were used as harbors during these periods (e.g., Ut-
la-Limantepe) are now below sea level (Fig. 7).
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Fig. 7: Urla-iskele kiyisinda Limantepe “Tung Cag1 batik limani”nin Google Earth (16.03.2019) gériintiisii. Liman mendi-
regi gercekte dogal olusumlu bir su alt1 kum birikimidir (1.kiy1 oku: spit). Sonraki ¢aglarda (Arkaik) bunun taslarla giiclen-
dirildigi veya yiikseltildigi belirtilmektedir (Erkanal 2014). Buna gore mendirek gerisindeki korunakli alan (2) liman olarak
kullanilmistir. Liman iginde ve mendirek lizerinde sualti arkeolojik kazilar1 yapilmaktadir (dortgen seklindeki izler). Karada
ise Tung Cagindan baglayan yerlesme kalintilar1 bulunmakta, burada da kazilar yapilmaktadir (3).

Fig. 7: Google Earth image (16.03.2019) of the “Bronze Age sunken harbour” on the Urla-Iskele coast. The breakwater is,
in fact, a natural underwater sand deposit (1. Coastal spit). In later periods (Archaic) this was apparently strengthened or
raised with stones (Erkanal 2014). For this reason, the protected area (2) in the remains of the breakwater was used as a har-
bor. Within the harbor and upon the breakwater, archaeological excavations are in process (traces in the shape of a square).
On land, as there are settlement remains beginning from the Bronze Age, excavations are in process here, as well (3).
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Fig. 8: Biiylk Menderes deltasinin Google Earth
gortintiisii. Deltalar kiy1 zonlarinin en dinamik bdlim-
leridir. Deniz seviyesi, iklim, bitki ortiisii, insan arazi
kullanim1 gibi etkenler deltalarin gelisimi iizerinde
onemli etkiler yapar. Bu nedenle paleocografya arastir-
malari igin deltalar dnemli veri kaynagidir. Akarsularin
getirdigi aliivyonlar once kiy1 6niinii doldurur. Yiizey
deniz seviyesine ulaginca, kiyr oniinde olugan kum
sirtlart (barier) gerisinde, tatli ve tuzlu sularin karigtigt
lagiinler sekillenir. Bunlarin kara tarafi genellikle kum-
luk alanlardir. Bu kiy1 sekil toplulugu denize dogru il-
erledik¢e (progradasyon) gerideki alanlar akarsularin
taskinlartyla yayilan aliivyonlarla kaplanir ve yiizey
giderek yiikselir, tagkin ovalart olusur. Deltalarin bu
degisik morfolojik birimleri, farkli ekolojik dzellikleri-
yle ¢ok cesitli bitki ve hayvan tiirlerinin uyum sagladig
yasama alanlaridir. Bu nedenle, ozellikle yasamak
icin dogaya daha bagimli olan erken donem (Neolitik,
Kalkolitik) insan topluluklari boyle alanlarda yogun bir
sekilde yasamislar, yerlesmisler, dogal zenginliklerin-
den yararlanmiglardir. Ancak, mimarinin heniiz gelis-
medigi bu erken donemlerin silik izleri bugiin aliivyon-
lar altinda kalmistir. Bu donemlere ait yerlesme yerleri
(hoyiikler) veya yiizeysel kalintilardan sadece cevre
yamaglardakiler dogrudan belirlenebilmektedir. Biiyiik
Menderes deltasi, tim bu 6zelliklerin en iyi gortldiigii,
Anadolu’nun Ege Denizi kiyilarinin en tipik deltasidir.
Ancak, havzanin yiiksek kesimlerindeki barajlar, ova-
da kanal i¢ine alinan drenaj sistemi ve delta kiyisinin
acik denize ulagsmis olmasi nedeniyle giiniimiizde delta
gelisimi dogal niteligini kaybetmistir.

Fig. 8: Google Earth image of the Biiylik Menderes
delta. Deltas are the most dynamic parts of the coastal
zones. Factors such as sea level, climate, vegetation, and
human land use have significant effects on the develop-
ment of deltas. For this reason, deltas are important data
sources for paleogeographic research. The alluviums
brought by the streams first fill the shoreface. When the
surface reaches ea level, sand bars and barriers devel-
op near-offshore, and lagoons form behind them with
a fresh and salt water mixture. Their land side is gener-
ally comprised of sandy areas (dune field). While this
coastal zone advances towards the sea (progradation),
the areas behind it are covered with alluvium spread by
the floods of the rivers, and the surface rises and flood
plains form. These different morphological units of the
deltas with their different ecological characteristics are
the habitats where a wide variety of plant and animal
species adapt. For this reason, since they were more
dependent on nature to live, the early (Neolithic, Chal-
colithic) human communities especially lived in such
areas in an intensive way, settled, and benefited from
their natural wealth. However, the few remains of these
early periods, when architecture had not yet developed,
were covered by alluvium and disappeared. Only the
remains on the surrounding slopes can be identified di-
rectly from the settlements (mounds) or surface remains
of these periods. The Biiyiik Menderes delta is the most
typical delta of the Aegean coast of Anatolia, where all
these features are best seen. However, due to the many
dam constructions in the upper part of the basin, the
canalized drainage system in the lower plain, and the
fact that the delta coast has reached the open sea, the
delta has lost its natural development process.
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Buna gore bu donemlerde (Yaklagik 4-3 bin yil
oncelerde) deniz seviyesi goreli olarak bugiinkiinden
birka¢ metre algakta olmalidir. Giiniimiizden 3000
yil 6ncelerde goglerle Yunanistan ve Ege adalarindan
gelen kavimlerin Anadolu kiyilarindaki kolonizasyo-
nu sirasinda da yiikselmekte olan deniz seviyesinin
bugiinkiinden, hala 2-3 m metre kadar algakta oldugu
anlasilmaktadir.

Arkaik, Helenistik, Roma c¢aglar1 ise bugiinkii sevi-
yeye olan son yiikkselmenin son agamasina rastlamak-
tadir (Fig. 4). Bu donemlere ait kiy1 yapilari da birgok
yerde, kiy1 6niinde ve gerisinde, 1-2 m kadar deniz
seviyesi altindadir. Bu ¢aglara ait basta limanlar olmak
lizere tlim kiy1 yapilarinin kullanilamaz duruma gel-
mesi ve genellikle bugiinkii kiyidan i¢eride bulunma-
sinin (Milet, Priene, Efes) asil nedeni, deniz seviyesi
degismesinden ¢ok, aliivyon birikmesi ile siiren delta
ilerlemesidir (Fig. 8)*.

Sonug olarak, son 3 bin yilda deniz seviyesinin hafif-
ce ylikselmesine ragmen, denizde karaya dogru ilerle-
me olmamigtir. Bunun nedeni, karadan gelen aliivyon
miktarinin yiikselmeyi telafi ederek kiyiy1 doldurmaya
devam etmesidir. Boylece kiy1 ¢izgisi denize dogru
cekilmesini siirdiirmiistiir. Aliivyonu olusturan dogal
erozyona ek olarak, kiy1 bolgelerinde tarih ¢aglar
boyunca insan kaynakli erozyon artigi da etkili olmus
olabilir. Ornegin yiikselen refahla artan niifusun zorla-
masi sonucu dogal bitki drtiisiiniin, 6zellikle yakacak
ve yapacak ihtiyacina bagli olarak artan orman tahri-
binin bu konuda 6nemli bir etken oldugu iizerinde hep
durulmaktadir®.

Ote yandan, deniz seviyesinde ilerleyen delta diiz-
likkleri, zamanla taskin aliivyonlari ile kaplandig: igin,
kiy1 gerisindeki antik yerlesme alanlari da bugiinkii
yiizey altinda kalmistir. Ornegin Selguk ovasina soku-
lan denizin kiyisinda yapilan Efes Artemis tapinaginin
ve geri gevresindeki Helenistik-Roma ¢aglarina ait
mimari kalintilarin temelleri bugiinkii yiizeyden 5 m
kadar derinde, bugiinkii deniz seviyesinde bulunmakta-
dir (Fig. 3)**. Ayn1 durum Urla’daki Limantepe-Klazo-
menai kalintilar1 igin de gegerlidir (Fig. 5 ve 7). Kuzey
Ege’de 30 m kadar yiiksekte bir platio sirtt ucunda
bulunan Troya’nin kuzey eteginde, dénemin kiy1 diiz-
ligiinde de bugiinkii yiizeyden 7 m kadar derinde (bu-

2KRAFT vd 2001, MULLENHOFF 2005, BRUCKNER 2019.
# STOCK vd 2016.

2 KRAFT vd 2001.

ZKAYAN 1996.

26 MULLENHOFF 2005.

ZERLAT 2009.

#KAYAN-VARDAR 2007.
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giinkii deniz seviyesi) Troya VI donemine kadar bu-
ranin kullamldigim gosteren kalintilar bulunmaktadir
(Fig. 3)®. Milet ve Priene kent ve limanlar1 da bunun
diger klasik 6rnekleridir®.

Son 3 bin yillik donemde de kiigiik iklim salinim-
lar1 olmustur. Sicak Roma Cag1 ve sonrasinda daha
kiiclik salimimlarla seyreden Kiiciik Buzul Cag1
bunlarin en belirgin olanlaridir (Fig. 4)*”. Ancak,
bunlarin deniz seviyesi degismeleri lizerindeki etki-
lerini gosteren somut veriler bulunmamaktadir. Ote
yandan, Bat1 Anadolu’nun aktif bir tektonik bolge
olmasi nedeniyle, Ege antik kentlerinin hepsinde za-
man zaman yikici depremlerin oldugu bilinmektedir.
Ancak, tektonik hareketlerin iklim degismelerine
gore ¢ok daha yavas seyretmesi nedeniyle, son 3 bin
yilda delta gelisiminin bu hareketlerden etkilendigini
gosteren bir veri de bulunmamaktadir. Sonug olarak
bu son donemde algak kiy1 kesimlerinin sekillenme-
sinde etkili ana etmen aliivyon birikimi olmustur.
Teorik olarak klimatik ve tektonik etmenlerin bu
stireci bir sekilde etkiledigi varsayilabilir. Ancak, bu
kii¢iik etkileri ¢ok dinamik bir sedimantasyon ortami
olan delta kiyilarinda ayirt etmek ve bunlarla ilgili
genellemeler yapmak yaniltici olabilir. Bu konularda
farkli yontemlerle yapilan aragtirmalarin sonuglarini
simdilik yerel boyutta degerlendirmek daha uygun
olacaktir.

Biiyiik tektonik ¢ukurluklara yerlesmis olan Biiyiik
Menderes ve Kii¢iik Menderes gibi akarsularin del-
talar1 bugiin daglik alanlar hizasinda, daha derin olan
acik denize ulasmis durumdadir (Fig. 1). Bu neden-
le, bundan sonra ilerlemeleri daha yavag olacaktir.
Farkl1 bir 6rnek olarak kuzeyde Troya Onlerindeki
Karamenderes deltasinin ilerlemesi ise Canakkale
Bogazina erismesiyle sona ermistir. Bunun nedeni
bogazdaki akintinin gelen aliivyonu Ege Denizine
siiriiklemesidir. Ote yandan giiniimiizde cesitli amac-
larla yapilan biiyiik barajlar akarsularin yukari hav-
zalarindan gelen su ve aliivyonlari tutmakta, kiyiya
ulasan miktarlarini ¢ok azaltmaktadir. Bu nedenle
de delta ilerlemesi artik gok yavaslamis, hatta bazi
kiyilarda delta kiyilar1 birikme degil, asinma siirecine
gecmistir. Bunun en goze ¢arpan drneklerinden biri
Madra cay1 deltasinin Altinova kiyilaridir?.
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That means that during this period (around 4,000-
3,000 years ago) the relative sea level was several
meters lower than today. It appears that the sea level
was still 2 to 3 meters lower than today 3000 years ago,
while it was still rising during the colonization of peo-
ple who migrated from Greece and Aegean islands to
the Anatolian coasts.

The Archaic, Hellenistic, and Roman periods corre-
spond to the last phase of the final rise to the present lev-
el (Fig. 4). Coastal structures from these periods are also
located 1 to 2 m below sea level in many places, either
before or behind the shore. The main reason why those
coastal structures, primarily harbors, became unusable
and are now typically located inland far from present
shore (e.g. Miletus, Priene, Ephesus), is not associated
only with sea level change, but rather the ongoing ad-
vance of the delta due to alluvial deposits (Fig. 8)*.

In conclusion, there has been no encroachment by the
sea towards the land despite a slight rise in sea level
during the past 3,000 years, because the amount of allu-
vial deposits has compensated for the rise of the sea and
continued to fill up the shore. Thus, the shoreline has
continued to advance seaward. In addition to the natural
erosion which makes up the alluvial deposits, increased
human-made erosion may have been a factor in coastal
zones throughout history. For example, increased de-
struction of natural vegetation cover, and particularly of
forests related to requirements for wood fuel and driven
by increasing population, as well as the enhanced wel-
fare of that population, have always been highlighted as
important factors in erosion®.

On the other hand, as delta plains advancing to sea
level have been covered with flood alluvium over time,
the ancient settlements behind the shores have remained
under the present sea level. For example, the foundation
of the Artemis temple in Ephesus and the architectural
remains from the Hellenistic-Roman periods behind it,
which were built on the shore of the sea that encroached
upon the Selguk plain, are 5 m deeper than today’s sur-
face at the present sea level (Fig. 3)**. The same is valid
for the Limantepe-Klazomenai remains in Urla (Figs. 5
and 7). On the northern skirt of Troy, situated on the
edge of a 30 m high plateau ridge in the northern Aege-
an, there are remains on the coastal plain from this peri-

2KRAFT et al 2001, MULLENHOEFF 2005, BRUCKNER 2019.
Z STOCK et al 2016.
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od at a depth of 7 m below today’s surface (present sea
level) indicating that the site was occupied until Troy VI
(Fig. 3)®. Other classical examples include the ancient
cities and harbors of Miletus and Priene®.

During the past 3,000 years, there have been minor
climatic fluctuations. The Roman Warm Climate and
subsequent Little Ice Age are among the most remark-
able ones (Fig. 4)”. Nevertheless, no concrete data is
available indicating their impact on sea level changes.
On the other hand, it is known that all of the ancient
settlements in the Aegean have experienced devastating
earthquakes from time to time since western Anatolia is
an active tectonic region. However, there is also no data
showing that delta development has been influenced by
tectonic movements during the past 3,000 years, due to
the much slower course of such movements compared to
climatic changes. Consequently, alluvial deposits appear
to have been the main factor effective in shaping low
coastal zones during this recent period. Theoretically it
can be assumed that climatic and tectonic factors were
also involved in a way in this process. However, it may
be misleading to distinguish these minor effects on a
delta shore, which is a quite dynamic area of sedimenta-
tion, or to extrapolate these effects. For now, it is more
appropriate to evaluate results of studies that have been
carried out using different methods on a local scale.

The deltas of rivers such as the Biiyiilk Menderes
River and the Kii¢iik Menderes that occupy large tec-
tonic depressions have reached deeper open sea where
they are at the scale of mountainous areas (Fig. 1).
Consequently, they will advance much more slowly
from now on. As a different example, in the north the
advance of the Karamenderes Delta in front of Troy
ended when it reached the Canakkale Strait (Darda-
nelles), because the strait current swept the advancing
alluvial deposits into the Aegean Sea. Furthermore,
large dams that have been constructed for several rea-
sons at present contain the water and alluviums from
the upstream basins, substantially reducing the amount
reaching the shore. Therefore, the advance of the del-
ta has been substantially slowed down, and the delta
shores have even begun an erosion rather than a depo-
sition process. One of the most striking examples is
the Altova coast in the delta of the Madra River?.

3
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BATIK YAPILARIN DERINLIGI
NEDEN VE NASIL RAPORLANIR?
WHY AND HOW TO REPORT THE DEPTH
OF SUBMERGED INSTALLATIONS

*Miklés Kézmér

Anahtar sozciikler: deniz seviyesi, kiy1 tektonigi, deprem, batik yapilar
Keywords: sea level, coastal tectonics, earthquake, submerged buildings

0ZET

Arkeoloji, kiy1 yapilarinin deniz seviyesine gore yiik-
sekligi konusunda veri saglayabilir. Yapmmn ardindan
yiikseklikteki degisim (stabilite, yiikselme veya ¢okme)
jeologlar tarafindan deniz seviyesindeki degisiklikleri
aciklamakta, kiyisal mimarilerin anlagiimasinda ve bolge-
deki deprem tehlikelerinin degerlendirilmesinde kullani-
lir. Yiikselme verileri dlglim tarihi ve zamani verilerek,
deniz seviyesini 6l¢mede kullanilan yontemi agiklayarak
ve gozlem sirasindaki hava kosullarmi belirterek bildiril-
melidir.
GIRIS

Denizcilik arkeolojisi diger bilimlere de fayda sagla-
yabilecek cesitli veriler iiretir. Arkeologlar icin deniz
seviyesinin altindaki batik bir yap1 veya yerlesim, soz
konusu yerin kullaniminin dogal siiregler sonucunda son-
landig1 anlamini tasir: bu ¢okmenin gergeklestigi tarih,
s0z konusu yapiy1/yerlesimi kullanan toplumun ge¢misi-
nin agiklanmasi agisindan 6nemlidir. Jeologlar agisindan
ise bazen yer degisiminin gergeklestigi tarihten daha da
onemlisi ¢o in (veya yiikselmenin) boyutudur

ABSTRACT
Archaeology can provide data on the elevation of
coastal installations relative to sea level. Change of
elevation (stability, uplift, or subsidence) following
construction is used by geologists to describe sea-lev-
el change, to recognize coastal tectonics, and to as-
sess earthquake hazards in the region. Elevation data
should be reported by giving the date and time of the
measurement, by describing the method used to mea-
sure the sea level, and by reporting weather conditions
during the observation period.
INTRODUCTION

Maritime archaeology yields various data which can
be useful to other sciences. For archaeologists, a build-
ing or settlement submerged below sea level means an
end to its use caused by natural processes: the date of
this subsidence is important for describing the history
of the society which used it. For geologists, the dimen-
sion of subsidence (or uplift) is also important, some-
times even more than the date of displacement.




Yiikseklikteki degisim kiyt mimarisinin dogasini agik-
layabilir: hizl1 bir yerinden oynama depreme isaret eder-
ken, daha yavag bir siire¢, devam etmekte olan tektonik
bir etki veya altta yatan gokeltilerin sikismasini ortaya
koyar!.

Girit’te MS 365 yilinda yasanan deprem sirasinda 9
metreyi bulan hizli bir yiikselme gergeklesmistir. Ada en
biiyiik depremlerin olusabilecegi Helenik dalma-batma
kusaginin bir parcasidir. Biiylkligii 8.5 olan MS 365
Girit depremi su ana kadar yeryiiziinde kaydedilen en
bilyiik depremlerden biridir. Kiy1 yilikselmesi deprem
biiyiikliigiiniin hesaplanmasinda kullanilan temel bir
parametredir’. S6z konusu deprem Girit adasinda biitiin
insan yasam alanlarina agir hasar vermis, depremle bag-
lantil1 olusan tsunami Dogu Akdeniz’deki kiy1 yapilart
ve yerlesimlerini tam anlamiyla imha etmistir.

Port Royal’in 1692 yilinda Karayip Denizi’nin birkag
metre altina ¢okmesi sadece birkag dakika i¢inde gergek-
lesmistir’. Adanin giiney kism1 yanal atimli bir fay zonu
boyunca uzanmaktadir, ayni1 zon 2010 yilinda Haiti’nin
bagkenti Port-au-Prince’i tahrip etmistir. Her ne kadar
yanal atiml faylar genellikle bindirme faylar1 veya nor-
mal faylardan daha az diisey oynamaya neden olsa da,
bolgenin kosullar1 bir depremin sonuglarini daha da ké-
tillestirecek sekilde etkileyebilirler.

Libya’da iki metre derinlikge batmig bir Helenistik li-
man bildirilmistir*. Afrika levhasinin bir pargasi olan ki-
ymnin neredeyse hareketsiz ve depremlerden muaf oldugu
diisiiniilmektedir. Ancak sualt1 arkeolojisi bulgular1 tam
tersini ortaya koymaktadir. Cokmenin nedenini anlamak
ve bolgede herhangi bir sismik tehlike olup olmadigini
anlamak i¢in ayrintili caligma yapilmasi gereklidir.

Hindistan’in batisinda Diu sahilinin artik kullanilma-
yan bir balik havuzu ile kaydedilen 0.5 m yiikselme,
biiylik bir olasilikla 6.8 biiyiikligiinde’® bir deprem ne-
deniyle olusmustur, 6te yandan depremin aletsel bii-
yukligi 5.7 olarak kaydedilmistir®. Biytklik olcegi
logaritmik oldugundan, yakin dereceler arasindaki fark
33x (7.0 biiyiikliigiindeki bir deprem 6.0 biiytkligiin-
deki bir depremden 33 kat daha fazla enerji salmistir)
seklindedir, oynama 6lgiimiindeki ufacik bir farkin bile
hesaplanan biiyiikliik ve degerlendirilen sismik tehlike
iizerinde 6nemli etkisi olabilir. Bu kisa agiklamalarin
amac1 arkeologlar1 deniz seviyesinin lizerindeki veya
altindaki arkeolojik yapilarin konumuyla ilgili kesin
veriler saglamanin dnemine ikna etmektir. Bu verilerle
jeologlarin deniz seviyesi degisimi, kiyisal siiregler ve
sismik tehlikeyi anlamasi i¢in dnemini gosterecek Or-
nekler verilmistir.

1 STEWART-VITA-FINZI 1998.
2 STIROS 2010.

3 MULCAHY 2008

4 YORKE-DAVIDSON 2017.

5 WELLS-COPPERSMITH 1994.
6 KAZMER vd 2016.
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The change in altitude can describe the nature of co-
astal tectonics: rapid displacement indicates an eart-
hquake, while a slow process suggests ongoing tecto-
nic action or compaction of the underlying sediment'.

Rapid uplift of up to 9 metres occurred during the
365 CE earthquake in Crete. The island is part of
the Hellenic subduction zone, where extremely large
earthquakes can occur. This 365 CE earthquake had
a magnitude of 8.5, one of the largest earthquakes
ever recorded on earth. Coastal uplift is an essential
parameter in calculating earthquake magnitude?. The
earthquake heavily damaged all human habitation on
Crete, and the associated tsunami certainly annihilated
all coastal installations and settlements in the Eastern
Mediterranean.

In 1692, subsidence of Port Royal in Jamaica seve-
ral metres below the Caribbean Sea happened within
only a few minutes’. The southern part of the island
lies along a strike-slip fault zone, the same one which
destroyed Port-au-Prince, the capital of Haiti in 2010.
Although strike-slip faults usually cause less vertical
displacement than thrust or normal faults, local condi-
tions can influence the outcome of an earthquake for
the worst.

A submerged Hellenistic port at two metres depth
was reported from Libya?. The coast, part of the Af-
rican plate, is often considered practically immobile
and immune from earthquakes. However, results of
underwater archaeological research suggests otherwi-
se. Further studies are needed to understand the cause
of subsidence and whether there is any seismic hazard
to the region.

The 0.5 m uplift of the Diu coast in western India,
recorded by a now useless fish tank, was probably pro-
duced by an M 6.8 earthquake’, well above the instru-
mentally recorded earthquake of 5.7°. Since the magni-
tude scale is logarithmical, and the difference between
adjacent grades is 33x (a M 7.0 earthquake releases 33
times more more energy than an M 6.0 earthquake),
even a minor difference in a displacement measure-
ment can have a major influence on the magnitude cal-
culated and the seismic hazard assessed.

The purpose of this brief communication is to con-
vince archaeologists of the importance of providing
precise data on the position of archaeological instal-
lations either above or below sea level. Examples are
provided to illustrate the benefit of this information for
geologists, in order to understand sea-level change, co-
astal processes, and seismic hazard.

1 STEWART-VITA-FINZI 1998.
2 STIROS 2010.

3 MULCAHY 2008

4 YORKE-DAVIDSON 2017.

5 WELLS-COPPERSMITH 1994.
6 KAZMER et al. 2016.
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Denizcilik Arkeolojisi Dergisi

DENIZ SEVIVESI NASIL TESPIT EDILIR?

Kiiresel deniz seviyesi 1 metre civarinda gel git genis-
ligine sahiptir. Gel git alaninin diisiik oldugu (mikroti-
dal) Akdeniz’de, 20 cm’den yukar1 dogru, anlamli oran-
da daha azdir’. Bazi yerlerde, 6zellikle koylarda, 6rnegin
Trieste Korfezi'nde, gel git genisligi en fazla 1 m’dir. Gel
git alaninin diisiik oldugu denizler arkeolojik yapilarin
yiiksekligi veya derinliginin giiniin herhangi bir saatin-
de dogrudan deniz seviyesine gore Olglilmesine olanak
saglar. Bunun i¢in denizde dalga hareketinin miimkiin
olabildigince az oldugu uygun bir sekilde korunmus bir
nokta segilmeli, algak ve yiiksek dalgalar arasindaki orta
yiikseklik almarak isaretlenmeli ve dlgiilmelidir. Gel git
alaninin daha yiiksek oldugu sistemlerde fiili deniz sevi-

7 EVELPIDOU vd 2012.
8 MORHANGE-MARRINER 2015.

yesi giin iginde birkag kez 6lgiilerek bu verilerden lokal
med hareketi hesaplanabilir. En iyisi, parcalara ayrilmig
kiy1 seridi boyunca her tiir lokal etkiyi hesaba katacak
gegici bir gelgit 6lgegi yerlestirmek olacaktir.

HANGI ARKEOLOJiK OBJELER DENIZ SEVIYESIVLE

EN IYI SEKILDE ILISKILENDIRILEBILIR?

Arkeolojik yapilarin islevsel ytiksekligi, kiyisal yiik-
selme veya ¢okmenin deniz seviyesine gore miktarini
saptamada goreceli faydalarini belirler®. Aslinda su altt
kullanimina yonelik olarak yapilan, ama artik su {izerine
cikmig yapilar kiyilardaki yilikselmenin izlerini ele verir.
Bunlarm iglevsel yiiksekligini, drnegin bir rihtim {izerin-
deki yiirime yolunun ilk yapildigindaki minimum yiik-
sekligini en iyi bir arkeolog saptar.




HOW TO LOCATE SEA LEVEL?

Global sea level has about a 1 m tidal range. In the
microtidal Mediterranean, it is significantly less, from
20 cm upwards'. In places, especially in embayments,
tidal range is up to 1 m (e.g. in the Gulf of Trieste). Mi-
crotidal seas allow direct measurement of elevation or
depth of archaeological installations relative to sea level
at any time of the day. An appropriately protected spot
in the sea must be selected, with as little wave action as
possible, and the midpoint elevation between low and
high waves ascertained, marked, and measured. Under
a higher tidal range system, one might want to measure

7 EVELPIDOU et al. 2012.
8 MORHANGE-MARRINER 2015.
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the actual sea level a couple of times a day and calculate
the local high tide from these data. The best would be the
installation of a temporary tidal gauge to account for any
local effect along a dissected shoreline.

WHICH ARCHAEOLOGICAL OBJECTS CAN BE BEST RELATED TO SEA LEVEL?
The functional height of archaeological installations
determines their relative usefulness in determining the
amount of coastal uplift or subsidence relative to sea lev-
el®. Structures now in emerged position, originally built
for underwater use, mark coastal uplift. Their functional
height (e.g. the original minimum elevation of the walk-
way on a quay) is best determined by an archaeologist.

Fig. 1: Arnavutluk’un Butrint kentindeki Roma
tiyatrosunun batik durumdaki girisi. Adriyatik
kiyilarinin bu kismi son ikibin yilda biiytik dep-
remler gecirmigtir. Taban seviyesi, neredeyse
deniz seviyesiyle ayni bulunan yeralt1 suyu sevi-
yesinin yaklagik 30 cm altindadir.

Fig. 1: Submerged entrance to the Roman theatre in
Butrint, Albania. This part of the Adriatic coast repeat-
edly suffered major earthquakes during tha past two
millennia. Floor level is about 30 cm below groundwa-
ter level, which i the same as nearby sea level.
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Fig. 2: Japonya’nin Ryukyu bolgesinde yer alan Kume Adasi’ndaki batik kiy1 tag ocagi. Bloklar kesildiginden antik mercan
kayaligindaki sular ¢ekilmistir. Tag ocagmin taban1 mevcut deniz seviyesinin birka¢ desimetre altindadir. Biiyiik bir olasilikla
yakinlardaki fay hareketliliginin neden oldugu egik taban seviyelerine dikkat ediniz.

Fig. 2: Submerged coastal quarry in Kume Island, Ryukyu, Japan. The ancient coral reef subsided since the blocks were cut. Bot-
tom of the quarry is a few decimetres below current sea level. Note tilted hfloor levels, probably caused by fult activity nearby.

Suyun altinda kalan yerlesim birimleri ve biitlin ha-
lindeki yerlesimler metre cinsinden 6nemli kiy1 ¢ok-
melerini gosterebilir (Bk. Liibnan’daki Tyre sehri?).
Arkeoloji deniz seviyesinin lizerindeki veya altindaki
minimum yap: yiiksekligi degerlerini verebilir. Or-
negin, kamu binalar1 veya 6zel binalar yiiksek gel-
git diizeyinin lizerinde insa edilmistir. Tas ocaklar
yiiksek gelgitin en az 0.3 m iizerine yerlestirilmistir.
Arnavutluk’un Butrint kentindeki Roma tiyatrosunun
orkestra boliimii ve giris kapilari iki bin yiizy1l 6nce
stiphesiz kuru bir alan lizerine insa edilmistir (Fig. 1).
Bunlarin ¢okmesi (mesafesi bagka ¢aligmalarla sapta-
nacaktir) Adriyatik levhasinin kiyisal dag silsilesinin
altina girmesinin yarattig1 bir etkidir. Oynama mesa-
fesi ve hiziyla ilgili devam etmekte olan galismalar
bunlardan sorumlu olan depremin ya da depremlerin
biiyiikliigiiniin tespit edilmesini olanakli kilacaktir.

Tas ocag1 isletmek kuru, dalgasiz bir ortam gerekti-
rir'®. Japonya’nin Kume Adasi’nda su altinda kalmig
bir tas ocag1 Ryukyu yayinin arkasinda kiyida onlarca
kilometrelik bir ¢okmenin izlerini gosterir (Fig 2). Bu
durum ada yaylarinda kiyilarin bilinen bir davranisi-
dir. Buna karsin, Malay Yarimadas1 boyunca yer alan

9 MARRINER vd 2008.
10 AURIEMMA-SOLINAS 2009, SCICCHITANO vd 2018).

11 FLEMMING 1969; LAMBECK vd 2010; EVELPIDOU vd 2012.

12 KAZMER vd 2016.
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Malakka Bogazi’'nda gelgit bolgesinde yer alan tas
ocaginda gok degil, 1511 yilindaki Portekizlilerin fet-
hinden bu yana ¢6kme belirtileri bulunmaktadir (Fig.
3). Buradan Malakka kalesinin insasinda kullanilan
laterit taslar1 ¢ikarilmistir. C6kme mesafesi ve ¢ok-
menin hizli m1 yoksa yavas mi1 oldugu daha ayrmtili
caligmalarla saptanmalidir.

Kiyilardaki tektonik ¢okmenin en iyi gostergeleri,
deniz seviyesiyle dogrudan iligkili olan yapilaridir.
Balik havuzlari'' belki de bu amag igin en iyisidir.
Yeni yakalanan canli baliklar1 deniz seviyesinde tut-
mak i¢in kullanilan Roma dénemi balik havuzlarinin
iist kismi gelgitin yiiksek seviyesinin lizerinde, tabam
ise gelgitin diisiik seviyesinin altinda olacak gekilde
insa edilmisti. Hindistan’in Gujarat bolgesinde Diu
kentinin giiney kiyilarinda yilikselme nedeniyle artik
kullanilmaz hale gelen bir havuz bulunmaktadir (Fig.
4)"2. Bu havuz yaklagik 500 yil 6nce yapildigindan
bu yana 0.5 metre mesafesinde bir kiy1 yiikselmesine
isaret etmektedir. Bu da bolgede kiyinin yiikselmesi-
ne 6.8 biiyiikliigiinde bir depremin neden olabilece-
gini diislindiirmektedir. Bu kiyinin daha 6nce sismik
olarak aktif olmadigini diigiiniilmiistiir.



Fig. 3: Malezya’nin Malakka bolgesinde Pulau Upeh’de lateritten oyulmus bitmemis kesme tas. Tas ocag1 1511 yilindan itiba-
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ren Malakka kalesine yapt malzemesi temin ediyordu. Giiniimiizde kismen diisiik ve yiiksek gelgit arasinda olan bolge son bes
yiiz yilda kiy1 ¢cékmesine isaret etmektedir. Fotograf Malakka kalesi turist bilgi panosundan alinmugtir.

Fig. 3: Unfinished ashlar carved in laterite, Pulau Upeh, Melaka, Malaysia. The quarry supplied construction material to the fort
of Melaka, from 1511 AD onwards. Today it is between low and high tide in parts, indicating coastal subsidence during the past
five centuries. Photo on tourist information board of the fort of Melaka.

Drowned residential units and whole settlements can
mark significant coastal subsidence in the range of met-
res (see the city of Tyr in Lebanon)’. Archaeology can
give values for the minimum elevation of installations
above or below sea level, for instance when public and
private buildings were built for use above high tide le-
vel. Quarries were generally in locations at least 0.3 m
above high tide. Certainly, the orchestra and entrance
gates of the Roman theatre in Butrint, Albania were built
two millennia ago on dry land (fig. 1). Their subsidence
(range to be determined by further studies) is an effect
of the subduction of the Adriatic plate below the coastal
mountain range. Ongoing studies here on the range and
rate of displacement will make it possible to determine
the magnitude of the earthquake(s) responsible.

Operating a quarry requires a dry, tide-free environ-
ment'?. The submerged quarry on Kume Island in Japan
marks a recent subsidence of the coast a few tens of ki-
lometres behind the Ryukyu arc (fig. 2). This is well-
known behaviour for coasts in an island arc. However,

9 MARRINER et al. 2008.
10 AURIEMMA-SOLINAS 2009, SCICCHITANO et al. 2018).

the quarry within the intertidal zone in the Melaka Stra-
its, which are along the Malay Peninsula, indicates sub-
sidence not long after the Portuguese conquest in 1511
(fig. 3). Laterite masonry was quarried here to build the
fort of Melaka. The range of subsidence and whether it
was rapid or slow is to be determined by further studies.

The best markers of coastal displacement are those in-
terface structures for which the performance is closely
related to the actual sea level. Fish tanks!!' are probably
the best for this purpose. Roman fish tanks, used to pre-
serve freshly-caught live fish at the seashore, were built
in such a way that the top of the weir was above high
tide, while the bottom of the tank was below low tide.
A coastal tank, now rendered useless due to uplift, can
be found on the southern seashore of Diu, Gujarat, India
(fig. 4)". It indicates coastal uplift in the range of 0.5 m
since its construction about 500 years ago. This suggests
that there may have been an M 6.8 earthquake, which
caused coastal emergence of the region. This coast had
been considered aseismic before.

11 FLEMMING 1969; LAMBECK et al. 2010; EVELPIDOU et al., 2012.

12 KAZMER et al. 2016.
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DENIZ SEVIYESINE GORE YUKSEKLIK NASIL RAPORLANIR?

Burada deniz seviyesine gore yiikseklik belirlemenin
oldukga basit bir yolu 6nerilmektedir. Gelgit tablolar1
ve gelgit yazilimlari ulagilabilir oldugundan, bilmemiz
gereken tek sey belirli bir noktanin yiiksekliginin gii-
niin hangi saatinde deniz seviyesinin lizerinde veya al-
tinda 6lgiildiigidiir. Yiikselme degerinin iist verisi igin
bolgenin (tercihen cografik koordinatlariyla), 6lgim
tarihinin, saatinin ve dakikasinin bildirilmesi gerekli-
dir. Havayla ilgili bilgiler (6zellikle yonii, denizin sa-
kin olup olmadig1 ve atmosferik basing) diizeltmelerin
herhangi bir zamanda yapilmasina olanak saglar. Daha
sonra herhangi biri bu verilerden yararlanarak ortalama
deniz seviyesini, diisiik bahar gelgitini veya herhangi
bir gelgit parametresini hesaplayabilecektir. Ingiliz
Deniz Kuvvetleri’nin gelgit tablolarinin kullanilmasi
en iyi ¢6ziim olabilir. Kiy1 iilkelerinin osinografi ser-
vislerinin yaptig1 gelgit tahminleri de faydalidir. Orne-
gin TideComp gibi gelgit hesaplama yazilimlari diinya
capinda 4000 kiy1 merkezi igin saatlik gelgit verilerini
saglayabilmektedir. Belli bir 6l¢limiin tarihini ve saa-
tini biliyorsak, yazilim 1980 ile 2050 yillar1 arasindaki
herhangi bir siire i¢in gelgit seviyesini ve giinliik gelgit
tarihgesini hesaplayacaktir.

Deniz seviyesine gore orijinal yiiksekliginden yer
degistirdigi ornek gosterilen bu dort merkezden Fig
1-3’de gosterilenlerde caligmalar devam etmektedir.
Butrint tiyatrosundaki su baskinin derinligi en yakin
santimetresine kadar 6lgme cubugu ile dlciilmiistiir.
Kume Adasi’'nda deniz seviyesinin tizerindeki tas
ocaklarmim minimum seviyesi yerel halki eski tag is-
leme teknikleri konusunda sorgulayarak saptanacaktir.
Malezya’da burada kullanilan tas ocagi teknigi artik
yok oldugundan, bu sorgulamanin Malakka’da yapil-
masi olas1 degildir. Yakinlardaki tas ocag1 sahalarinda
yapilacak ayrintili bir ylizey arastirmast kiyr ¢okme-
sinin mesafesi konusunda bilgi verecektir. Fig 4’de
yer alan Diu merkezi yiiksek gelgitte bir lazer mesafe
olgiicii (Leica Disto 8)" ile arastirilmustir. Olgiim si-
rasindaki gelgit seviyesi gelgit 6lgekleri 50 km uzakta
oldugundan TideComp yazilimi ile saglanmistir.
SONUC

Bu ¢aligmada arkeologlari jeologlarin kullanimi igin
kiy1 ve sualt1 galigmalarinda deniz seviyesine gore ke-
sin yiikseklik ve derinlik verilerini vermeye ikna ede-
cek argiimanlar sunulmustur. Bu bilgiler deniz sevi-
yesindeki degisim ve kiy1 tektoniginin anlagilmasina
yardimc1 olacaktir. Deprem biiyiikliigli hesaplama-
larinda temel girdi verisi saglayarak caligma yapilan
bolgenin sismik tehlike dlglimiini de gelistirecektir.
TESEKKURLER

Burada iki isimsiz hakemin yararli yorumlarima te-
sekkiir edilmektedir. Bununla birlikte geri kalan her
tir hata benim sorumlulugumdur. Bu ¢alisma kismen
Macar Bilim Vakfi tarafindan saglanan fonla (67,683
K) desteklenmistir.

13 KAZMER-TABOROSI 2012.
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HOW TO REPORT ELEVATION RELATIVE TO SEA LEVEL?

A very simple way of reporting an altitude relative
to sea level is suggested here. Since tidal tables and
tidal software are almost universally available, we
only need to know the time at which the elevation of
a given point was measured above or below sea lev-
el. Reporting the location (preferably by geographical
coordinates), the date, the hour, and the minute of the
measurement are necessary metadata for the elevation
value. Information about weather (especially wind
direction, whether the sea is calm or not, and atmo-
spheric pressure) allows corrections to be taken at any
time. Any later user of these data will be able to cal-
culate the mean sea level, low spring tide, or any other
tidal parameter from these data. Use of tidal tables of
the British Admiralty are possibly the best solution.
Tidal forecasts of oceanographic services of coastal
countries are useful, too. Tidal computation software,
for example TideComp, can provide hourly tidal data
for 4,000 coastal sites worldwide. If we know the date
and time of a given measurement, the software will
calculate the tidal level and the daily tide history for
any time between 1980 and 2050.

Of these four sites displaced from their original
elevation relative to sea level, those shown on Figs
1-3 are subject to ongoing studies. Flooding depth at
the Butrint theatre was measured by a surveying rod,
precise to the nearest centimetre. The minimum level
of quarries above sea level on Kume Island will be
determined by querying local people about old stone-
working techniques. This query is not possible in
Melaka, as this kind of quarrying technique is extinct
in Malaysia. A detailed survey of adjacent quarry sites
will provide information about the range of coastal
subsidence. The Diu site in Fig 4 was surveyed by a
laser range finder (Leica Disto 8)" at high tide. The
tide level at the time of measurement was provided by
the TideComp software, as the tide gauges were more
than 50 km away.

CONCLUSION

Arguments are provided here to convince archae-
ologists to give the precise elevation and depth data
relative to sea level in coastal and maritime studies for
the use of geologists. This will help in understanding
sea-level change and coastal tectonics. It can provide
essential input data for earthquake magnitude calcu-
lations and improve the seismic hazard assessment of
the region studied.
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Fig. 4: Hindistan’in Gujara bdlgesi Diu kentinde yiikselmis bir balik tanki. Fotograf yiiksek bahar gelgitinde ¢ekilmistir.
Deniz suyu artik havuzu dolduramamaktadir; gecmisteki yiikselme tanki artik kullanilamaz hale getirmistir. Son bes yiiz-
yilda 0.5 m yiikselme oldugu 6ne siiriilmektedir'.

Fig. 4: Uplifted fish tank at Diu, Gujarat, India. Photo taken at high spring tide. Seawater cannot fill the basin anymore; historical uplift
rendered it useless. 0.5 m uplift is suggested for the past five centuries'.

14 KAZMER vd 2016. 14 KAZMER et al. 2016.
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JEOARKEOL OJIK VERILER ISI GINDA

T URKI YE ’NIN GUNE YBATI SAHILLERINDEKI
DENIZ SEVIYESI DEGISIMLERI

SEA LEVEL CHANGES ALONG THE COASTS
OF SOUTHWESTERN TURKEY INFERRED
FROM GEOAR CHAE OLOGICAL DATA

* Nilhan Kizildag ** Harun Ozdas

4

Anahtar kelimeler: Deniz seviyesi degisimleri, jeoarkeoloji, antik donem kiy1 yerlesimleri
Keywords Sea level changes, geoarchaeology, ancient coastal settlements

Fig. 1: Sualtinda kalmus eski ¢ag
yapilari lizerinde TUBEP kap-
saminda yapilan jeoarkeolojik
caligma bolgeleri.

Fig. 1: Geoarchaeological survey
locations studied on submerged
archaeological constructions
within the scope of TUBEP.

0ZET ABSTRACT

Tiirkiye’nin giineybati sahilleri binler- ~ The southwestern coast of Turkey has been affected by sea level chang-
ce yildir deniz seviyesi degisimlerinin es for thousand years. Those changes have had a negative impact on the
etkisi altindadir. Bu sahil seridinde antik ancient coastal settlements. Agcient harbor cpngtmctions (breakwater,
caglardan beri yerlesmis toplumlar de- 94U mole, etc.), fish and .snal.l tanks, the buildings, etc. are currently
submerged. Geoarchaeological investigations have revealed that the sub-
mergence of ancient constructions located on the southwestern coast of
Turkey are associated with vertical tectonic movement rather than sea
. level rise due to climate changes. Contemporary constructions on the
liman yapllarl, balik ve salyanggz ha-' Bozburun peninsula and Kekova are currently located at different sea
vuzlari, binalar giiniimiizde deniz sevi-  |evels. This indicates that tectonic subsidence varies region to region, and
yesinin altinda bulunmaktadr. Kekova has been more affected by this subsidence.

niz seviyesi degisimlerinden olumsuz
etkilenmistir. Antik kiy1 yerlesimlerine
ait dalgakiran, rihtim, mendirek vd.

*Yrd. Do¢. Dr. Nilhan Kizildag, Orcid ID: 0000-0002-0247-8353. Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir.
*Assist. Prof. Dr. Nilhan Kizildag, Orcid ID: 0000-0002-0247-8353. Institute of Marine Sciences and Technology, Dokuz Eyliil University, Tzmir.
**Dog¢. Dr. Harun OZDAS, Orcid ID: 0000-0002-6695-2130. Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Tzmir.

**Assoc. Prof. Dr. Harun OZDAS, Orcid ID: 0000-0002-6695-2130. Institute of Marine Sciences and Technology, Dokuz Eyliil University/ Izmir.
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Jeoarkeolojik ¢alismalar, Tiirkiye’nin giineybati
kiyilarinda yer alan Antik Dénem yapilarimin sualtinda
kalma sebebinin iklim degisimlerine bagli deniz seviyesi
yiikselimden ¢ok, diigey tektonik hareketlere bagli oldu-
gunu ortaya ¢ikarmistir. Bozburun yarimadasi ve Keko-
va kiyilarinda ¢agdas yapilarin giiniimiizde farkli sevi-
yelerde bulunduguna dair sonuglar, tektonik ¢okmenin
bolgeden bolgeye degisiklik gosterdigini, Kekova’nin
¢cokmeden daha fazla etkilendigini ortaya koymustur.
GIRIS

Deniz seviyesi degisimlerine iligkin jeoarkeolojik
caligmalarin temelini gliniimiizde sualtinda kalmis antik
donem kiy1 yerlesimlerinin incelenmesi olusturmakta-
dir. Tiirkiye’nin giineybat1 sahil seridi, Hellenistik D6-
nem’den Ge¢ Roma Dénemi’ne kadar yerlesim gérmiis
ve bu yerlesimlere ait bazi yapilar giiniimiizde sular
altinda kalmustir. Ozellikle déneminde deniz seviyesine
insa edilmis dalgakiran, rihtim, mendirek vd. liman ya-
pilarmin yam sira balik veya tuz havuzlari, tas ocaklari,
gemi ¢ekek yerleri vd. yapilarin giiniimiizde sualtinda
bulunmasi, deniz seviyesi degisimleri i¢in en 6nemli
indikator olarak kabul edilirler!. Bir¢ok arastirmaci Tiir-
kiye kiyilarinda sualtinda kalmis eski ¢aglara ait yapilar
iizerinde jeoarkeolojik arastirmalar gerceklestirmistir.
1970’1i yillarda Flemming ve Blackman ile baslayan
caligmalar Tiirkiye’de bu alana 6nciiliik etmis? ve bu
calismalar kiyilarimizda Holosen deniz seviyesi degi-
simlerinin jeomorfolojik ve arkeolojik veriler 15181nda
incelenmesiyle devam etmistir®.

Tarihsel siiregte bircok toplum yerlesim igin Tiirki-
ye’nin giineybati kiyilarini tercih etmistir. Ancak bol-
genin aktif depremselligi kiy1 yerlesimlerini olumsuz
etkilemistir. Yikict depremler karadaki kent yapilar
iizerinde izler birakirken kiyidaki yapilari sular altinda
birakmustir. S6z konusu yapilar lizerinde “Tiirkiye Batik
Envanteri Projesi™ kapsaminda gergeklestirilen jeoar-
keolojik caligmalara iligkin sonuglar yeni veriler 1§131n-
da bu makalede karsilastirilmistir.

'BLACKMAN 1973; FLEMMING 1978; PIRAZZOLI 1991,
EVELPIDOU vd. 2012; MORHANGE — MARRINER 2015;
VACCHI vd. 2016.

2 BLACKMAN 1973; FLEMMING 1978.

3ONER 1998; FOUACHE-SIBELLA- DALONGEVILLE 1999;
CINER vd. 2009; KIZILDAG-OZDAS-ULUG 2012; OZDAS-
KIZILDAG 2013; KAYAN 2014.; KAYAN vd. 2019; ONER vd. 2019.
4 Tiirkiye Batik Envanteri Projesi (TUBEP), Dokuz Eyliil Universitesi
Deniz Bilimleri ve Teknolojisi Enstitiisii tarafindan Kiiltiir ve Turizm
Bakanligi’ndan alman izinle, {ilkemiz kiyilarinda uzun yillardir kesin-
tisiz yiiriitiilen arkeolojik sualt1 arastirma projesidir. Projenin finansal
kaynaklar;; TUBITAK SOBAG 106K054 no.lu; DEU 2012.BAP.111
no.lu ve DEU 2012.BAP.013 no.lu bilimsel arastirma projeleri kapsa-
minda saglanmistir. Desteklerinden 6tiirii Kiiltiir Varliklar1 ve Miizeler
Genel Midiirliigii’ne ve aragtirmalarimizda biiyiik katkilari olan ekip
tiyelerimize, bakanlik temsilcilerimize ve aragtirma gemileri persone-
line ¢ok tesekkiir ederiz.
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INTRODUCTION

The geoarchaeological research regarding sea level
change is mainly based on the investigation of coast-
al ancient settlements that are currently submerged.
The southwestern coast of Turkey was inhabited from
the Hellenistic period until the late Roman period,
and some of the buildings in these settlements remain
submerged at present. The submerged breakwaters,
quays, moles and other harbor structures, as well as
fish or salt tanks, quarries and shipsheds that were
built at sea level at the time of construction are used
as indicators of sea level changes'. Many researchers
have conducted geoarchacological studies on sub-
merged ancient remains along the Turkish coasts. The
studies that were performed in Turkey in the 1970s by
Flemming and Blackman represent pioneering studies
in the field?, and they have been followed by investi-
gations of Holocene sea level changes based on geo-
morphological and archaeological data on the Turkey
coast’.

Many people have chosen the southwestern coast
of Turkey for settlement in ancent times. However,
active seismicity of the region seems to have played
a negative role in coastal habitation. Destructive
earthquakes have left their mark on urban structures
on land, while coastal structures have become sub-
merged. We carried out geoarchaeological studies on
such structures within the scope of “Turkey’s Ship-
wreck Inventory Project” (TUBEP) and compared the
results in this paper®.

! BLACKMAN 1973; FLEMMING 1978; PIRAZZOLI 1991;
EVELPIDOU et al. 2012; MORHANGE — MARRINER 2015;
VACCHI et al. 2016.

*BLACKMAN 1973; FLEMMING 1978.

3ONER 1998; FOUACHE-SIBELLA- DALONGEVILLE 1999; CINER
etal. 2009; KIZILDAG-OZDAS-ULUG 2012; OZDAS-KIZILDAG 2013;
KAYAN 2014.; KAYAN et al. 2019; ONER et al. 2019.

*TUBEP is a long-term archaeological underwater survey project that has
been conducted continuously for years on the coasts of Turkey by Dokuz
Eyliil University, Institute of Marine Sciences and Technology with the
permission of the Ministry of Culture and Tourism. The Project has been
supported within the scope of the scientific projects of TUBITAK SO-
BAG 106K054; DEU 2012.BAP.111 and DEU 2012.BAP.013. We would
like to thank the General Directorate of Cultural Heritage and Museums
and representatives of the Ministry for their support; and also our team
members and the crew of the research ships for their great contributions.
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Fig. 2: Bozburun (so

lda), Sogiit (ortada) ve Hidirlik’ta (sagda) bulunan dalgakiran kalintilar.

Maritime Archaeology Periodical

Fig. 2: Archaeological breakwater ruins situated at Bozburun (left), S6giit (center), and Hidirlik (right).

DENIZ SEVYESI DEGISIM iNDIKATOR(:
SUALTINDA KALMIS MIMARI YAPILAR

Eski ¢aglarda dogrudan deniz seviyesine insa edilm-
is liman ve havuz yapilarmin giiniimiizde sular altinda
bulunmasi, deniz seviyesi degisimlerinin 6nemli bir
kanitidir. Rihtim, mendirek, dalgakiran, iskele gibi
yapilar, inga edildikleri donemde gel-git aralig1, dalga
yiiksekligi gibi faktorlere bagli olarak ortalama deniz
seviyesinin bir miktar iizerinde yapilmis olmalidirlar.
Balik havuzu gibi yapilar ise, su giris ¢ikisinin sagla-
nabilmesi i¢in tam olarak deniz seviyesinde yapilmak-
ta olup, deniz seviyesi degisimi i¢in daha kesin veriler
sunar’. Kiy1 kentlerinin diger yapilari arasinda gelen
konut, dini yapilar, depo gibi binalar ise yapildig1
donemde deniz seviyesi ile net iligkisi bilinemedigi
icin zay1f bir deniz seviyesi indikatorii olarak kabul
edilirler. Yine de, s6z konusu yapilarin sualtinda
bulunmasi deniz seviyesinin degistigini gostermesi
acisindan degerli bilgiler sunar.

Gilinlimiizde sualtinda kalmis mimari yapilarin giin-
cel seviyelerinin dl¢lilmesiyle, eski kiy1 seridi paleo-
cografyasi yeniden haritalanabilmekte, ayn1 zamanda
lokal tektonik ¢cokme miktar1 hesab1 yapilabilmekte-
dir.

Yapilarin giincel seviyeleri ile inga donemindeki tah-
mini seviye farklar ile, iklim degisimlerine bagh kiiresel
Olgekteki deniz seviyesi degisim etkisi karsilagtirilarak,
goreli degisim miktar1 hesaplanmaktadir. Bu hesap
yapilirken belli hata paylari géz oniinde bulundurulur.
Ornegin, dlciimden kaynakli hatalar, calisma anindaki
gel-git seviyesi, atmosferik basing etkisi gibi faktorler,
hesaplamalarda hata payi olarak degerlendirilmelidir’.
Ayrica, mimari kalintilarin yast ve doneminde olmasi
gereken tahmini yiiksekligi icin de hatalar dikkate alin-
malidir.

* EVELPIDOU vd. 2012.
*MORHANGE - MARRINER 2015; VACCHI vd. 2016.
7VACCHI vd. 2016.

SUBMERGED ARCHAEOLOGICAL REMAINS AS SEA LEVEL
INDICATORS

The fact that the submergence of ancient structures
which were constructed directly at sea level is signifi-
cant proof of sea level change. Coastal structures such
as quays, moles, breakwaters, piers, etc. must have
been built above the mean sea level, depending on
variable factors such as tidal range and wave height.
Other coastal installations such as fish tanks must be
built directly at sea level for providing adequate circu-
lation of sea water’. Such structures provide reliable
data for estimating past sea levels. On the other hand,
public or private buildings, storage facilities, etc. are
considered as a weak indicator of sea level since their
exact relation to the sea level at the time of their con-
struction is unknown®. Nevertheless, their current po-
sition provides valuable information concerning the
sea level change. Thus, it is important that the define
the functionality of the submerged remains to obtain
reliable data for past sea levels.

The measurement of current levels of submerged
ancient architectural remains allows making the pa-
laeogeographical reconstruction of the coastline, as
well as estimation of local tectonic subsidence rate.

The amount of relative sea level change is calcu-
lated by comparing the current position and the pre-
sumed original elevation of an archaeological struc-
ture considering the global sea level change effect due
to climate change’. Furthermore, error margins should
be considered for dating of architectural remains and
for presumed original elevation at the time of their
construction.

> EVELPIDOU et al. 2012.
*MORHANGE - MARRINER 2015; VACCHI et al. 2016.
"VACCHI et al. 2016.
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Fig. 3: Kekova sualti mimari kalintilarinin hava fotografi (listte) ve sualt1 goriintiisii (altta).
Fig. 3: Aerial (above) and underwater (below) photography of the submerged architectural remains at Kekova.
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TURKIYE'NIN GUNEYBATI SAHILLERINDE JEOARKEOLOJIK CALISMALAR

TUBEP kapsaminda yiiriitiilen arkeolojik sualt1
aragtirmalar1 kapsaminda, Bozburun yarimadasinin
bati sahillerinde ve Kekova ¢evresinde sualtinda kal-
mus eski ¢ag yapilar iizerinde jeoarkeolojik ¢aligmalar
gerceklestirilmistir (Fig.1). Deniz seviyesi degisimler-
inin kiy1 yerlesimleri tizerine etkileri karsilastirilarak
sonuglar degerlendirilmistir.

BOZBURUN YARIMADASI KIYILARI

Bozburun Yarimadasi’nin bat1 kiyilari-Yesilova Kor-
fezi’nde eski ¢ag kiy1 yerlesimleri lizerinde ¢aligma-
lar gergeklestirilmistir (Fig.2)3. Tymnos antik kenti
yakininda, Bozburun limani ¢ikiginda, giinimiizde
sualtinda kalmis kiy1 yapilari bulunmaktadir. Bunlar
arasinda yer alan bir mendiregin {ist seviyesi giincel
ortalama deniz seviyesinden 1,0 m agagida 6l¢iilmiistiir.
Yigma taglardan insa edilmis yap1 kuzey yoniinde kavis
yaprak daralmakta olup, genisligi kiy1 tarafinda 9 m.
ve deniz tarafinda ise 5 m Ol¢iilmiistiir. Kalintinin dis
kenar1 24,5 m uzunlugunda iken, i¢ kenar yaklagik 14
m.dir. Mendirek kalintis1 karadaki Ge¢ Roma yapilari
ile iliskilendirilmektedir.

Bozburun’un yaklasik 4 km dogusunda, Thyssanous
antik kenti yakinindaki Sogiit limaninda yer alan dal-
gakiranin ise iist seviyesi giintimiizde 70 cm’de bulun-
maktadir. Dis kenar1 yaklagik 17 m, i¢ kenari ise 12,3
m olan ve yigma taglardan olusan kalintinin genisligi
kiy1 tarafinda 5 m.yi bulmakta olup, deniz tarafinda
daralarak 2,2 m’ye diismektedir. Bolgedeki kiy1 yapilar
Ge¢ Roma donemine tarihlenmektedir.

Yesilova Kérfezinin giiney kiyisinda, Incirliada’nin
kars1 sahilindeki Hidirlik limaninda bir baska dalga-
kiran kalintist yer almaktadir. Kiran Gé6lii kutsal alanina
bir patika ile bagli limanda bulunan dalgakiranin ist
seviyesi deniz yiizeyinin 1,5 m altinda kalmistir. Ke-
narlarinda kaba yontu bloklarla desteklenerek yigma
taglardan inga edilmis yap1 kiyidan kuzey yoniinde yak-
lagik 22 m devam etmekte, daha sonra hafifce kuzey-
batiya dogru donmektedir.

Dis kenar1 yaklasik 45 m iken, i¢ kenar1 36 m olup,
genisligi 5-10 m arasinda degismektedir. Yapinin bu-
lundugu koyda, karada liman faaliyetleriyle iliskili ola-
bilecek Hellenistik doneme ait bir mimari yap1 kalintist
mevcuttur’. Bu nedenle dalgakiran da biiyiik olasilikla
ayni doneme tarihlenmektedir.

Her {i¢ dalgakiran da aym korfezi igerisinde yer al-
makta olup, tamami modern deniz seviyesinin altinda
bulunmaktadir. Dalgakiranlar i¢in tek tarihleyici unsur,
yakin ¢evrelerindeki karada bulunan mimari eleman-
lardir.

$KIZILDAG-OZDAS-ULUG 2012.
9CARTER 1991, 479-480; KUBAN- SANER 2001, 163.
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GEOARCHAEQOLOGICAL SURVEYS ON THE
SOUTHWESTERN COAST OF TURKEY

Geoarchaeological surveys were performed on sub-
merged ancient constructions on the western shore of
Bozburun peninsula and around Kekova during the
underwater archaeological surveys within the scope of
TUBEP (Fig.1). The local impacts of sea level changes
on coastal settlements were compared and assessed in
this paper.

THE COAST OF THE BOZBURUN PENINSULA

An archaeological survey was performed on the an-
cient coastal settlements of the western shoreline of the
Bozburun peninsula, Yesilova gulf (Fig.2)®. Some sub-
merged coastal archaeological structures are located off
the Bozburun harbor, close to Tymnos ancient city. The
upper surface of a submerged breakwater lies at an aver-
age depth of 1 m below the present mean sea level. The
structure consists of a rubble mound narrowing toward
north its seaward end with a width of about 5 m, while
its maximum width reaches 9 m at the landward extend.
Its length was measured 24,5 m on the outer side and
about 14 m on the inner side. The breakwater remain is
associated with the structures on land dated to late Ro-
man period.

Another submerged breakwater is located at S6giit har-
bor, about 4 km to the east of Bozburun, close to Thys-
sanous ancient city. Its upper surface lies at an average
depth of 70 cm below present sea level. Rubble-mound
breakwater has a length of about 17 m on the outer side
and 12,3 m on the inner side. Its width varies from 2,2 m
(seaward end) to 5 m. The archaeological structures on
land are dated to the late Roman period.

A breakwater remain was situated in Hidirlik harbor,
across the Incirli island, to the south of Yesilova gulf.
The small harbor is linked to the Kiran Lake sanctuary
by a path. The upper surface of the breakwater is located
at -1.5 m. Rubble-mound breakwater armored with large
rough blocks lies toward north and approximately 22 m
from the shore, it curves slightly to the northwest with
a total length of 45 m on the outer side and 36 m at the
inner side. Its width varies from 5 to 10 m. A coastal ar-
chitectural remain dated to Hellenistic period is located
on land in the same harbor, which is probably associated
with harbor activities®. For this reason, it is suggested
that the breakwater is dated to the same period.

All three breakwaters are situated in the Yesilova gulf
and remained under the modern sea level. The only dat-
ing material for the breakwaters are the architectural re-
mains on land at the vicinity.

7VACCHI et al. 2016.
SKIZILDAG-OZDAS-ULUG 2012.
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Fig. 4: Bozburun (Sol siitun) ve Kekova’da (Sag siitun) bulunan sualti mimari kalintilarinin giincel durumlari. Bozburun
mendirek kalintisinin sualt1 fotografi, yandan taramali sonar goriintiisii ve batimetrik haritas1 (Solda); Kekova mendirek
kalintisinin sualt1 fotografi, yandan taramali sonar goriintiisii ve batimetrik haritas1 (Sagda).

Fig. 4: Present conditions of underwater archaeological ruins at Bozburun (left column), and Kekova (right column).
Underwater photography, side-scan sonar visual and bathymetric map of the breakwater remain in Bozburun; Under-
water photography, side-scan sonar visual and bathymetric map of the breakwater remains in Kekova.
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Fig. 5: Bozburun ve Kekova’da bulunan sualti mimari kalintilarinin karsilastirmalart.
Fig. 5: Comparison of Bozburun and Kekova underwater archaeological ruins.
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KEKOVA KIYILARI

Antalya’nin Kas ilgesine bagl Ucagiz Koyii, Geyikova
veya Kekova Adasi ile Kalekdy ¢evresinde bulunan sual-
tinda kalmig mimari yapilar 6nemli jeoarkeolojik veriler
sunmaktadir (Fig.3)'.

Ust yiizeyleri sualtinda bulunan 5 ila 7 sira yigma tas
bloklardan olusan rihtim yapilari, mendirek kalintilar, ta-
bani sualtinda bulunan lahitler ve kayaya oyulmus mekan
temelleri deniz seviyesi degisimlerinden 6nemli 6l¢iide
etkilenmistir.

Kekova Adasi’nin kuzey kiyisinda yer alan rthtim ve
mendirek yapilarnin iist seviyeleri giiniimiizde deniz sevi-
yesinin 2,0-2,5 m altinda bulunmaktadir. Halbuki inga do-
neminde mendirek ve rihtimlarin orijinal seviyelerinin de-
niz ylizeyinden yukarida olmasi gerekirdi. Bununla birlikte,
iklim degisimlerine bagh kiiresel dlgekteki deniz seviyesi
yiikselimi de g6z oniine alindiginda, bolgede goreli deniz
seviyesinin ortalama 2,8 m oldugu ortaya ¢ikmaktadir. De-
niz seviyesi buzullarin erimesiyle birlikte diinya genelinde
son 2 bin yilda en fazla 0,5 m yiikselmistir''. Bu da Kekova
kiyilarinin sualtinda kalma sebebinin biiyiik dl¢tide tektonik
hareketlerden kaynaklandigini gostermektedir.

12.yy’da bolgeyi ziyaret eden seyyahlar, yikilmig yapi-
larla karsilagtiklarini yazmislardir. Gergekten de, Kekova
Adasi’nda Ge¢ Roma doéneminden sonra yerlesim izine
rastlanmamaktadir'?. Ayrica, adamin kuzey kiyis1 boyunca
rthtim kalintilarinin hemen dniinde MS.6-7.yy’a tarihlenen
cok miktarda seramik yiginlari tespit edilmistir. S6z konu-
su donemde gergeklesen deprem firtinasinin yam sira, Arap
istilas1 ve veba salgini gibi felaketlerin etkisiyle yerlesim
son bulmus, kiy1 yapilari da bu dénemde iglevini yitirmis
olmalidir. Buradan hareketle Kekova kiyilarinda son 1400
yildan bu yana yilda 1,6 mm oranda tektonik ¢okme oldu-
gu sOylenebilir'?,

SONUC

MS.344°de gergeklesen 1X siddetindeki Rodos depremi;
MS. 524-554 arasinda VIII ila X siddetindeki ¢ok sayi-
daki yikici deprem, giineybati Anadolu kiyilarini ve dogu
Akdeniz’i etkisi altinda birakmustir. Calisma bolgesindeki
yapilarin son kullanildigi dénemler s6z konusu depremle-
re karsilik gelmektedir.

Bozburun yarimadas1 ve Kekova’da ayn1 dénemde
inga edilmis yapilarin glinlimiizde farkl seviyelerde bu-
lunmasi, Tiirkiye’nin glineybat1 sahillerindeki tektonik
¢okmenin bdlgeden bolgeye degisiklik gosterdigini igaret
etmektedir (Fig.4, 5). TUBEP kapsaminda yapilan ¢alis-
malarda Bozburun yarimadasi bati sahillerinde bulunan
Gec Roma donemine tarihlenen mimari kalintilarin en az
0,7 m.lik deniz seviyesi degisimine maruz kaldig1 goriil-
miistiir. Kekova kiyilarinda bulunan mimari yapilarin MS
6. yiizyila tarihlendigi diistiniildiigiinde son 1400 y1illik
veri gdzoniine alinarak tektonik ¢cokme miktart hesap-
lanmistir. Sonuglar, Kekova’nin kiy1 seridinin Bozburun
yarimadasina kiyasla ¢cok daha fazla sualtinda kaldigini
gostermektedir.

WAZDAS - KIZILDAG, 2013.

1FLEMMING — WEBB 1986.

2ZFOSS 1996.

3 Kekova kiyilarinda bulunan mimari yapilar ile rihtim kalintilart
oniinde bulunan yogun seramikler en geg MS.7. yiizyila tarihlenmekte-
dir. Dolayisiyla rihtim yapilarmin en son 1400 yil 6nce kullanildigi ve
tektonik ¢okmenin bu tarihten sonra gergeklestigi onerilmektedir.

TINA

KEKOVA COAST

The submerged architectural remains located at Ugagiz
village, Kekova island (or Geyikova island) and Kalekdy
village in Kas town in Antalya have provided significant
geoarchaeological data for sea level changes (Fig.3)". The
quay installations, consisting of 5 to 7 rows of rough-cut
stones, moles, sarcophagi, and rock-cut building founda-
tions were significantly influenced by sea level rise.

The upper surfaces of the quay remains situated on the
northern shore of Kekova island are located at 2 to 2.5 m
below present sea level. However, the original levels of
quays should have been above sea level when they were
constructed. Considering that the global sea level rise due
to climate change did not exceed 50 cm in the past two
thousand years!!, we suggest that the relative sea level
rose around an average of 2.8 m. The results indicate that
the submergence of Kekova coast was largely associated
with tectonic movements rather that global sea level rise.

The travelers who visited the region during the 12" cen-
tury noted that the region was completely surrounded by
ruined constructions. Indeed, there is no traces of a set-
tlement on Kekova Island after the late Roman period'?.
Additionally, a large number of ceramic piles dated to the
6th to 7th century AD were found on the seafloor along
the submerged remains located on the northern coast of
the island. Some disasters happened in the region during
the same period. In addition to destructive earthquakes,
the Arab invasion and the plague should have caused the
settlements to be abandoned. The coastal structures must
have lost their function during this period. Thus, we sug-
gest that Kekova coasts have tectonically subsided at an
average of 1.6 mm for the past 1,400 years'.

CONCLUSION

The earthquake that struck Rhodes with a magnitude
0f 9.0 in 344 CE and many destructive earthquakes with
magnitudes of 8 - 10 between 524-554 CE influenced the
southwestern Anatolian coastline and the eastern Medi-
terranean region'. This period is associated with the time
of the last use of the harbor structures in the study area.

The fact that the structures in Bozburun and Kekova
regions built during the same period are currently at dif-
ferent sea levels indicates that the tectonic subsidence on
the southwestern coast of Turkey varied region by region
(Fig.4, 5). The geoarchaeological surveys performed
within the scope of TUBEP revealed that the late Roman
constructions on the western coast of Bozburun peninsu-
la were submerged at least 70 cm, while the constructions
in Kekova dated to same period were submerged at least
2 m. This demonstrates that Kekova coast was more af-
fected by tectonic subsidence than Bozburun peninsula.

9)ZDAS - KIZILDAG, 2013.

"FLEMMING - WEBB 1986.

2FOSS 1996.

The architectural structures on the coast of Kekova and

the ceramic groups found in front of the quay remains are

dated to the latest 7th AD. Therefore, it is suggested that the 51
quay structures were last used 1400 years ago and tectonic
subsidence occurred after this time.
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ULUSLARARASI MUSTAFA VEHBI KOC
SUALTI ARKEOLOJISI SEMPOZYUMU

THE INTERNATIONAL MUSTAFA VEHBI KOC
UNDERWATER ARCHAEOLOGY SYMPOSIUM

1 * Metin Atac

E

A
INA, (Tirkiye Sual- he Turkish Foundation for
I tt Arkeolojisi Vakfi), I Underwater Archaeology
11-12 Haziran 2020 (TINA) is organizing an
tarihlerinde Istanbul’da, kisa international symposium in Is-
bir siire Once yitirdigimiz, tanbul between June 11 and 12,
vakfimizin kurucu tiyelerin- 2020, in order to commemorate
den Sevgili Mustafa Kog’u ‘\ and honour the memory of the
anmak ve anisini yasatmak : late Mustafa Kog, one of the
iizere; onun tutku ile bagl ol- - LY 7 - founding members of our
dugu sualt1 arkeolojisi alanin- © S - : ' . Foundation. The sympo-
da diinyanin 6nde gelen arke- - '-’r ﬂs' A sium will gather together
ologlarinin bir araya gelecegi S N leading archaeologists in
uluslararast bir sempozyum = the field of underwater ar-
organize edecek. T e chaeology, a subject about which
B?.skanllgltlj Oguz Ayde- he was passionate.
mirin_yaptigi TINA Vak- N This initiative taken by the

fi'nin bu girisimi ulusal ve
uluslararasi arkeoloji camia-
sinda biyiik takdir uyandir-
mistir. Mustafa Kog¢’un esi
Saym Caroline Ko¢’un des-
tekledigi sempozyum Mus-
tafa Kog¢’un aziz hatirasini
canli tutmakla kalmay1p, ayni
zamanda Tirkiye’ye davet
edilen onemli sualt1 arkeolo-

TINA Foundation, which is
chaired by Oguz Aydemir, has
been highly appreciated in the
4 national and international archae-
ology community. Supported by
Mrs. Caroline Kog, the late Mus-
tafa Kog¢’s wife, the symposium
will not only serve to keep Mr.
Mustafa Kog’s beloved memory

jisi uzmanlarmi da bir araya — alive, but also to assemble im-
getirecek. Uzmanlar tarafin- Mustafa V. Ko¢ portant nautical archaeplogy ex-
dan sempozyumda sunulacak perts who have been invited to
bildiriler hem gen¢ arkeo- Turkey. The papers that will be
loglarin bilgi birikimlerinin presented during the symposium
artmasina yardime1 olacak ve by these experts will help to both
hem de bu konuda genis bir enhance the knowledge of young
kiiltiir hizmeti saglanmasina archaeologists and provide a wide
olanak saglayacaktir. cultural service in this field.

*TINA Vakfi Yonetim Kurulu ve Seref Uyesi
* Member and Honorary Member of the TINA Foundation Executive Board
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Denizcilik Arkeolojisi Dergisi

Osmanlilar arkeoloji bilimiyle yabanci arastirmaci-
larin Osmanli topraklarinda bulunan arkeolojik eser-
lere olan meraklari iizerine karsilasmislardir. Fakat
asil Tiirk arkeoloji gelenegi 1881 yilindan sonra Os-
man Hamdi bey tarafindan baslatilmistir. Biiyiik Ata-
tirk de ilgi duydugu arkeoloji bilime 6nem vermis;
saglhiginda bir¢ok arkeolojik alan1 ve miizeyi ziyaret
etmistir.

Sualt1 arkeolojisi ise gerek Tiirkiye’de gerekse diin-
yada ¢ok daha sonra baglamis bir disiplindir. George
F. Bass 1960 yilinda Gelidonya Burnu sualt1 kazisini
gerceklestirmek iizere geng bir arkeolog olarak Tiir-
kiye’ye gelmis; gerekli bagvurulart gerceklestirerek
ilk kaz1 ¢aligmalarina baglamistir. Daha onceki birta-
kim girigimleri saymazsak, Gelidonya kazis1 diinya-
da sualt1 arkeolojinin baglangicidir. Zira bu kazi ilk
bilimsel sualt1 arkeolojisi kazisi olarak kabul goriir
ve oncekilerden ayrilir.

1960 yilinda gergeklestirilen Gelidonya kazisinin
ardindan Tiirk karasularinda birgok bilimsel sualti
kazist yapilmustir. Fakat bunlardan en onemlisi hig
stiphesiz ki 1984-1994 yillar1 arasinda gergeklesti-
rilen MO 13. yiizyila tarihlenen Uluburun kazisidir.
Diinyanin bilinen en eski batig1 olmasinin yani sira
cikartilan arkeolojik eserler agisindan da bircok ilke
imza atmistir. Cemal Pulak’in ydnetiminde gergek-
lestirilen bu kazi diinya ¢apinda ilgi uyandirmstir.

The Ottomans became acquainted with the science
of archaeology through foreign researchers who were
interested in archaeological sites in Ottoman territory.
However, the foundation of the Turkish archaeologi-
cal tradition was initiated by Osman Hamdi Bey after
1881. Our great leader Atatiirk was also interested in
archaeology and gave it importance; he visited many
archaeological sites and museums in his lifetime.

Underwater archaeology is a relatively new disci-
pline both in Turkey and in the world. In 1960, George
F. Bass came to Turkey as a young archaeologist to
conduct an underwater excavation at Cape Gelidonya
and began initial excavations after obtaining the nec-
essary permissions. If a few previous attempts are not
taken into account, the Gelidonya excavation is the
beginning of underwater archacology in the world.
It has been regarded as the first scientific underwater
excavation and is distinguished from preceding exca-
vations in that sense.

Following the Gelidonya excavations in 1960,
many scientific underwater excavations were con-
ducted in the coastal waters of Turkey. Among all,
the most important one is undoubtedly the excavation
of the Uluburun shipwreck dating to the 13™ century
BCE, which was conducted between 1984 and 1994.
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Uluburun Batigy, Tiirkiye.

George F Bass, Ann Bass. (Gelidonya Batig1 Kazisi, 1960)
George F Bass, Ann Bass. (Gelidonya Excavation, 1960)
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Kumluca Tung¢ Gag1 Batigy, T'iirkiye.
3. The Kamluca Bronze Age Shipwreck, Turkey.
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Elbette bu 6nemli kazidan ¢ikan eserlere ev
sahipligi yapan miizeyi de unutmamak gerekir.
Bodrum Sualti Arkeoloji Miizesi kuruldugu
andan itibaren sualt1 arkeolojisine ev sahipli-
gi yapan alanindaki en dnemli miizelerden bir
tanesidir. Bugiine kadar devam eden kazilarmn-
dan ¢ikan eserlerin gerek bakim ve onarim ¢a-
lismalarmin gerekse bu caligmalarin ardindan
sergilenmesi bu miizenin 6nemini arttirmistir.

Sempozyuma Uluburun kazi baskani Prof.
Dr. Cemal Pulak (Texas A&M Universitesi)
katilarak Uluburun kazisini ve dnemini anlata-
caktir. Saym Pulak Sempozyumda bilim kurulu
tiyesi ve KeyNote speaker olarak gorev alacak-
tir. Prof. Dr. Cemal Pulak’in yani sira bu disip-
linde uluslararasi anlamda isim yapmis bircok
Tiirk ve yabanci arkeolog da sempozyuma ka-
tilacak ve sunumlarmi gergeklestireceklerdir.
Cagn niteligi tasiyan Call for Paper’dan da
anlasilacagi gibi son derece zengin bir sunum
ziyafeti takipgileri beklemektedir. Bu yazinin
son boliimiinde sempozyum detaylarini incele-
yebilirsiniz.

TINA Vakfi’nin amaglar arasinda, geng su-
alti arkeologlarinin daha fazla arastirma yap-
maya 6zendirilmesi ve daha fazla bilimsel kazi
yapilmasi da bulunmaktadir. Bu bakimdan bu
sempozyum arastirma yapan ve konuya ilgi du-
yan herkese agik tutulmustur. Dog. Dr. Hakan
Oniz’in baslattignt MO 15 yiizyila ait Kumlu-
ca kazisinin ve sempozyum sirasinda verecegi
bilgilerin de bilyiik ilgi ¢ekecegini umuyoruz.

Bu agamada ¢ok dnemli girisiminden dolay1
sOylenecek tek sey, TINA Vakfi ve onun baska-
n1 Oguz Aydemir’e Aferin! Bu arada sempoz-
yumun gergeklesmesi i¢in olaganiistii caba sarf
eden Vakif Baskan yardimcimiz Sayin Kenan
Yilmaz beyin gayretlerini de unutmayalim.
Ayrica ebediyete intikal eden Sevgili Mustafa
Kog¢’un aziz hatirasinin, bdylesine dnemli bir
faaliyete vesile olmasindan duydugumuz mut-
lulugu da burada bir kez daha yineliyoruz. Ru-
hun sad olsun sevgili Mustafa Kog, geride bi-
raktigin bizler, Tiirkiye’de sualti arkeolojisini
daha da ilerilere tagiyacagiz, bundan miisterih
ol ve rahat uyu.

56

In addition to being the world’s oldest known ship-
wreck, it was responsible for many firsts in terms of
archaeological artifacts. It was excavated under the di-
rection of Cemal Pulak, and it aroused interest all over
the world.

Of course, it is important to remember the museum
that hosts the artifacts from this important excavation.
The Bodrum Museum of Underwater Archaeology is
one of the most important museums in its field, having
been home to underwater archaeology since the day it
was established. Both maintenance and restoration proj-
ects, and the subsequent display of artifacts from under-
water excavations, have contributed much to the devel-
opment of this museum.

The director of the Uluburun excavations, Prof. Ce-
mal Pulak (Texas A&M University) will participate in
the symposium and talk about the Uluburun excavation
and its importance. Prof. Pulak will be joining the sym-
posium as a member of the Scientific Committee and
will be our keynote speaker. Besides Prof. Cemal Pulak,
many well-known Turkish and foreign archaeologists of
the discipline will participate and make presentations in
the symposium. As should be clear from the Call for Pa-
pers, very rich content will be offered to the attendees.
At the end of this article, detailed information about the
symposium is provided.

One of the objectives of the TINA Foundation is to
encourage young underwater archaeologists to do more
research and to conduct more excavations. Therefore,
the symposium is open to everybody who is interested
and doing research in the field. We also expect that the
excavation of the 15" century BCE Kumluca shipwreck
that was initiated by Assoc. Prof. Hakan Oniz and the
information he will provide during the symposium will
draw considerable interest.

Bravo to the TINA Foundation and its President Oguz
Aydemir for this very important initiative! In the mean-
time, it is important to mention the extraordinary efforts
made on behalf of the symposium by Mr. Kenan Y1lmaz,
the Vice President of our Foundation. We would like to
reiterate our pleasure that the cherished memory of our
dear Mustafa Kog, who recently passed to eternity, will
contribute to such an important event. May you rest in
peace dear Mustafa Kog! Those of us you left behind
will carry the field of Turkish underwater archaeology
even further, be at ease and sleep comfortably!
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Uluslararasi Mustafa V. Ko¢
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Degerli meslektaglarimiz,

Tiirkiye Sualt1 Arkeolojisi Vakfi (TINA) olarak 11-12 Haziran 2020 tarihlerinde Istanbul’da ANAMED Merke-
zi’'nde Mustafa Vehbi Kog anisina uluslararasi bir sualti arkeolojisi sempozyumu diizenliyoruz. Rahmetli Mustafa
Kog’un esi Caroline Kog da bu etkinligi memnuniyetle karsilayarak destek vermistir. Bu sempozyumu unutulmaz
kilmak i¢in diinyanin dort bir yanindan 6nde gelen sualt1 arkeologlari konusma yapmak iizere davet edilmistir. Bu
konugmacilar arasinda Acilis Konusmacisi olarak Cemal Pulak’in (Uluburun Bronz ¢ag batig1) yan sira Frederick
Hocker (Vasa), Jim Bruseth (La Belle), Kroum Batchvarov (Karadeniz batik aragtirma projesi), Ufuk Kocabag
(Yenikapi batiklari), Hakan Oniz (yeni kesfedilen Bronz ¢ag batigi), Taras Pevny (Dinyeper Nehri ve Kozak ba-
tiklar1), Sualt1 Arkeolojisi Vakfi Enstitiisii Bagkan1 Deborah Carlson (Kizilburun batig1), Irena Radic Rossi (Gnalic
batig1), Deborah Cvikel (18.-19.yiizyillardan Israil sularindaki Osmanli batiklar1), Stella Demesticha (Mazotos ba-
t1g1), Alexandre Belov (Heraklion batiklari), Mladen Pesic (Zadar yakinlarinda Sukosana bdlgesindeki antik Roma
liman1 sualt1 kazilar) yer alacaktir.

Acilig konugmasi ve davetli konugmacilara ek olarak sempozyuma katilmak isteyen akademisyen ve aragtirma-
cilardan en fazla 40 kelimelik bir 6zet hazirlayarak e-posta ile en ge¢ 30 Mart 2020 tarihine kadar syukselsoy(@,
ku.edu.tr adresinden sempozyum sekreteri Ay Sanem Yiikselsoy Tezcan’in dikkatine géndermeleri istenmistir.
Ozetlerin hepsi organizasyonu diizenleyen bilimsel komite tarafindan incelenerek nihai katilimet listesi 30 Nisan
2020 tarihine kadar yaymlanacaktir. Degerlendirme siirecinde yeni projeler ve daha 6nce yayinlanmamig konulara
oncelik verilecektir. Denizcilik, gemicilik ve sualt1 arkeolojisi 6grencilerinin tercihen yeni aragtirmalart veya daha
Once yayinlanmamig projeleriyle sempozyuma katilmalar1 kuvvetle tavsiye edilmektedir.

Sunum siiresi 20 dakika ile sinirlidir. Agilig konugmasi ve davetli konugmacilarin siiresi 30 dakikayla sinirlidir.
Sunumlar sempozyum bildiri kitabinda yaymlanacak olup, tiim davetli ve katilimcilarin sempozyum sonunda ya-
yimlanabilir durumdaki makalelerini (en fazla 10,000 kelime, 10 gorsel) teslim etmeleri beklenmektedir.

tn

Oguz Aydemir Metin Atac
Tiirkiye Sualt1 Arkeolojisi Vakfi (TINA) Oramiral (E)
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The First Conference Announcement
and
Call For Papers

International Mustafa V. Ko¢
Underwater Archaeology Symposium

11-12. 06. 2020
ANAMED,
istiklal Caddesi No:181 Merkez Han 34433 Beyoglu istanbul, Turkey.
www.tinaturk.org

Dear Colleagues,

The Turkish Foundation for Underwater Archeology (TINA) is organizing an international underwater archaeology
symposium in memory of Mustafa Vehbi Kog to be held in Istanbul at the ANAMED Center June 11-12, 2020. Mrs.
Caroline Kog, wife of Mustafa Kog, is kindly supporting this event. To make this symposium memorable, we have invit-
ed leading nautical archeologists from around the globe to speak, including Cemal Pulak as Keynote speaker (Uluburun
Bronze-age shipwreck), Frederick Hocker (Vasa), Jim Bruseth (La Belle), Kroum Batchvarov (Black Sea shipwreck sur-
vey project), Ufuk Kocabas (Yenikapi shipwrecks), Hakan Oniz (newly discovered Bronze-age shipwreck), Taras Pevny
(Dnieper River and Kozak shipwrecks), President of the Institute of Nautical Archaeology, Deborah Carlson (Kizilburun
shipwreck), Irena Radic Rossi (Gnalic shipwreck), Deborah Cvikel (Ottoman shipwrecks in Israeli waters from 18th-19th
centuries), Stella Demesticha (Mazotos shipwreck), Alexandre Belov (Shipwrecks of Heraklion), Mladen Pesic (Under-
water excavations of the ancient Roman port in Sukosana near Zadar)

In addition to the keynote and invited speakers, academics and researchers wishing to participate in the symposium
are asked to prepare an abstract of 400 words or less and submit it via e-mail to the symposium secretary, Ay Sanem
Yikselsoy Tekcan , at syukselsoy@ku.edu.tr no later than March 30, 2020. All abstracts will be evaluated by the scien-
tific committee of the organization and a final list of participants will be posted by April 30, 2020. During the evaluation
process, emphasis will be given to new projects and previously unpublished subjects. Students of nautical, maritime, and
underwater archaeology are strongly encouraged to participate in the symposium, preferably with new research or previ-
ously unstudied subjects.

Presentation time is limited to 20 minutes. Keynote and invited speakers presentation times are limited to 30 minutes.
Presentations will be published in a symposium proceedings and all invited speakers and participants are expected to
submit publishable papers at the end of the symposium (10.000 words, 10 images maximum).

Respectfully,

Oguz Aydemir Metin Atac
Chairman of the Board Admiral (R)
The Turkish Foundation for The Honorary member of TINA

Underwater Archaeology (TINA) President of the Scientific Committee



Uluslararasi Mustafa V. Ko¢
Sualti Arkeolojisi Sempozyumu

ORGANIZASYON KOMITESI

Oguz Aydemir (President)
Admiral Metin Atag (R)
Kenan Yilmaz

Jeff Hakko

Enes Edis

Ayhan Sicimoglu

Prof. Umran Inan

Ceyda Oztosun

Tuba Ekmekgi Littlefield
Prof. Chris Roosevelt

BIiLIM KOMITESI

Admiral Metin Atag (R)

Prof. Cemal Pulak

Prof. Ufuk Kocabas

Captain. Ali Riza Isipek (R)
Assoc. Prof. Hakan Oniz
Assist. Prof. Matthew Harpster
Assist. Prof. Michael Jones
Zafer Kizilkaya

YAYIN KOMITESI

Mehmet Bezdan
John Littlefield

SEMPOZYUM SEKRETERI

Ay Sanem Ylikselsoy Tekcan
E-mail: syukselsoy@ku.edu.tr
Telefon: +90 532 275 3313

Sempozyumun baskanligin1 TINA Yonetim Kurulu Bagkan1 Sn. Oguz Aydemir yapacaktir. Organizasyon
Komitesi ve Bilim Komitesi agagidaki iiyelerden olusmaktadir:
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International Mustafa V. Kog¢
Underwater Archaeology Symposium

TINA Chairman of the Board of Directors, Oguz Aydemir, will serve as president of the symposium. The Or-
ganizing and Scientific Committees consist of the following members:

ORGANIZING COMMITTEE

Oguz Aydemir (President)
Admiral Metin Atag (R)
Kenan Yilmaz

Jeff Hakko

Enes Edis

Ayhan Sicimoglu

Prof. Umran Inan

Ceyda Oztosun

Tuba Ekmekgi Littlefield
Prof. Chris Roosevelt

SCIENTIFIC COMMITTEE

Admiral Metin Atag (R)

Prof. Cemal Pulak

Prof. Ufuk Kocabas

Captain. Ali Riza Isipek (R)
Assoc. Prof. Hakan Oniz
Assist. Prof. Matthew Harpster
Assist. Prof. Michael Jones
Zafer Kizilkaya

PUBLISHING COMMITTEE

Mehmet Bezdan
John Littlefield

SYMPOSIUM SECRETARY

Ay Sanem Yiikselsoy Tekcan
E-mail: syukselsoy@ku.edu.tr
Mobile: +90 532 275 3313
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INA 30. YIL GENEL KURUL TOPLANTISI COLLEGE
STATION, TEXAS, ABD 16 - 19 EKIM 2019

INA 30TH ANNUAL MEETING COLLEGE
STATION, TEXAS, USA 16 - 19 OCTOBER 2019

- | * Jeff Hakko

er yil diinyanin farkli bir noktasinda gercekles-
Htirilen INA (The Institute of Nautical Archae-

ology) Genel Kurul Toplantis1 bu yil INA’ nin
merkezi olan ABD’nin Texas eyaletindeki, College Sta-
tion’da gergeklestirildi. TINA Tiirkiye Sualt1 Arkeolojisi
Vakfi ailesi olarak Bagkanimiz Oguz Aydemir, Kenan
Yilmaz ile birlikte ii¢ kisi olarak katildigimiz bu ozel
toplant1 INA ailesinin tiim fertlerinin bir araya gelmesi
agisindan her zaman ¢ok &zeldir. Fakat bu yilin benim
agimdan bir diger 6zel yan1 sualt1 arkeolojisinin dnciisii
ve dostumuz George F. Bass’i yeniden gérmekti. Kendi-
siyle bir arada gecirdigimiz siire i¢inde eski giinleri an-
manin sonsuz mutlulugunu yasadik. Yagsaminin 6nemli
bir dénemini Tiirkiye’ye adayan bir Tiirkiye dostu olan
sevgili George F. Bass’de saniyorum ki ¢ok &zel {i¢ giin
gecirdi. Sevgili Bagkanimiz Oguz Aydemir, Kenan Yil-
maz ve ben George F. Bass ile bu giizel ve keyifli toplan-
try1 bir fotograf karesiyle 6liimsiizlestirdik.

*TINA Vakfi Yonetim Kurulu iiyesi.
*Board Member of TINA Foundation.

Kenan Yilmaz, Oguz Aydemir,
Jeft Hakko, George F. Bass.

Annual Meeting, held every year in different

parts of the world, was held in College Station,
Texas, United States. As the TINA Turkish Under-
water Archaeology Foundation family, together with
our president Oguz Aydemir, and Kenan Yilmaz, we
participated in this special meeting which brought the
whole INA family together. For me personally, this
year held great importance as [ got a chance to see
one of the pioneering names in underwater archae-
ology, and our friend, George F. Bass, again. In the
time we spent together, we felt eternal joy as we rem-
inisced on days long past. As a friendly man who has
dedicated plenty of his life to Turkey, I think that dear
George F. Bass enjoyed a very special three days here
in Turkey. Our dear President Oguz Aydemir, Kenan
Yilmaz, and I immortalized this pleasant meeting
with a picture.

The INA (Institute of Nautical Archaeology)

63



La Belle Batig1 (Bullock Teksas Eyaleti Tarih Miizesi).
The La Belle Shipwreck (Bullock Texas State History Museum).
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1988 yilindan itibaren diinyanin ¢esitli noktalarinda
gerceklestirdigimiz bu toplantilarin en 6zel yani INA
tarafindan diinyanin farkli cografyalarinda gercekles-
tirilen bilimsel ¢aligmalarin
sunumlarini bir arada dinle-
mektir. Bu yilki toplantimizda
Kumluca’da kesfedilen Tung
Cag1 batigin1 Prof. Dr. Cemal
Pulak’tan dinlemek biiytik bir
keyifti. Kendisinin bu alanda-
ki egsiz tecriibesinin bu yeni
batikta da olmasi bizler i¢in
cok degerli. Ayrica INA top-
lantisina davet edilen sayin
Kroum Batchvarov’un sunu-
mu oldukea dikkat ¢ekiciydi.
Karadeniz’deki 2500 yil 6n-
cesine dair kesfedilen essiz
batiklarin sunumu santyorum bu alana goniil vermis her-
kes i¢in ¢ok dikkat ¢ekiciydi.

Bir tam giin boyunca dinledigimiz birbirinden degerli
sunumlarin ardindan her zaman oldugu gibi Texas A&M
Universitesi’ne de bir ziyarette bulunduk. Oradaki atol-
yeleri gezdik ve bilgiler aldik. Konservasyon Laboratu-
varmi inceledik. Orada ¢ikan toplarin ve metal esyalarin
nasil korundugunu goérdiik. Daha 6nce ahsap koruma ve
onarim ¢aligmalarini yerinde ziyaret etme ve inceleme
sansim olmustu. Ilk kez inceledigim metal eserler {ize-
rine yapilan ¢alisma beni oldukg¢a sasirtti. Zira bu ca-
lismalarin ne kadar uzun bir siirece yayildigini gérmek

The most special part of these meetings, which have
taken place since 1988 in various parts of the world,
is to listen to the presentations regarding scientific re-
search performed all over the world by INA. In this
year’s meeting, | took great pleasure in listening to
Prof.Cemal Pulak describe the Bronze Age shipwreck
discovered in Kumluca. We are indebted that he has
once again offered his unmatched level of knowledge
on this subject. Additionally, the presentation made by
dear Kroum Batchvarov, who was invited to the INA
meeting, was truly remarkable. For everyone who has
participated in studies in this field, this presentation
on shipwrecks discovered in the Black Sea from 2500
years ago was very exciting.

After a day went by listening to a number of valuable
presentations, as usual, we made a visit to the Texas
A&M University. We took a tour of the ateliers there,
and were provided with information about them. We
inspected the Conservation Laboratory. We witnessed
how metal wares and balls from the lab were preserved.
I previously had a chance to inspect the work on pre-
serving and repairing of wood. Seeing the work done
on metal artifacts has been a very educational experi-

30. Genel Kurul Toplantisindan bir kare.
A frame from the 30th Annual Meeting.

oldukea 6gretici bir deneyim oldu. Tabi ki bu seyahatin
en egsiz anlarindan biri “La Belle” batigim miizede in-
celemek oldu. Tarihi bir geminin nasil ve hangi kosu-
larda teshir edilmesi gerek-
tigini gostermesi agisindan
Y oldukca oOnemli bir Ornek.
. Bence imkani olan herkesin,
~ ozellikle de miizecilerin bu
¥ gemiyi ziyaret etmesi ve na-
sl sergilendigini incelemesi
gerek.
y®*  Bu toplantinin ardindan
3 ﬁ rahatlikla sunu soyleyebi-
liriz ki, INA ¢izmis oldugu
yolda arttan basarilariyla ve
aldigi bilimsel sonuglarla
gayet iyi bir sekilde ilerliyor.
INA bu yolda yiirtirken bizler
de TINA olarak elimizden gelen katkiy1 sunuyoruz. Bu
katkilarmn yeni projelerin kapisini agmasindan da olduk-
ca memnunuz. TINAnin sagladigi bu imkanlarmn yeni is
birliklerini giindeme getirmesi sualti arkeolojisine goniil
vermis bizleri fazlasiyla memnun ediyor. Her yil farkli
bir sehirde gerceklestirdigimiz INA Genel Kurul toplan-
timizin gelecek yil yapilacagi sehir ise son giin yapilan
oylamayla belirlendi. Gelecek yil 14-17 Ekim tarihleri
arasinda Zagreb’de toplanacagiz. Sahsen INA ailesinin
bir liyesi olarak simdiden gelecek yil gerceklestirecegi-
miz toplantiya kadar yapilacak bilimsel ¢alismalarin so-
nuglarini merakla bekleyecegim.

ence. Of course, the most unique part of the visit was
seeing the “La Belle” shipwreck in the Museum. It
holds great importance for the way it shows how, and
under what conditions, a historical ship should be put
on display. I think that everyone with the means to do
so- and especially museologists- should visit this ship-
wreck and learn about how it has been preserved and
put on display.

We can safely say that after this meeting, INA is mak-
ing significant progress on the path it has taken, with
mounting successes and the culminated outcomes from
scientific research. We as TINA are doing the best we
can to support INA’s efforts. We are pleased that these
contributions have made way for exciting new projects.
The support TINA provides making it possible for new
business partnerships to flourish gives us great satisfac-
tion, as we have dedicated our lives to underwater ar-
chaeological research. The next destination for the INA
annual meeting was determined by a vote held on the
last day. We will meet once again in Zagreb between 14
and 17 October. As a member of the INA family, I shall
await the results of the scientific research to be made
until the next meeting with bated breath.
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TINA’dan ii¢ INA yoneticisine
mutlu bir yeni yil dilekleriyle!!

Sevgili Oguz, Kumluca kazisinda INA’nin heye-
can verici katihminin kesintisiz devamini sagladi-
gin icin sana ne kadar tesekkir etsem azdir!

Ve Kenan! Hakan’la INA arasindaki uzlasmaya
olan katkini gérmezden gelemeyiz. Ancak, hukuki
becerilerinin yerine saniyorum bir senatoryumda
hemsirelik sana daha gok yakigirdi. Daha senden
rica etmemize bile firsat vermeden
beni Debbie’nin evinden tereyagdin-
dan kil ¢ceker gibi ¢gikararak arabama
yerlestirme gdérevini Ustleniverdin,
hatta kaply kapamadan ayaklarimi
dahi dikkatle iceriye yerlestirerek gl-
venceye almistin! Harikasin!

Jeff, seni yeniden gérmem ¢ok iyi
oldu ve dalis baghgi koleksiyonunla
ilgili internet sitelerini bana gdénder-
digin icin sana tesekkur ediyorum.
Onlan Varsova'ya Karina Kowalsa-
ka’ya génderdim. Taniyor musun?
Uc bliyiik Giniversitede konusma
yapmam igin beni Polonya’ya davet
etti, dalig tarihi ile ilgili orada agmig
ve igletmekte oldudu etkileyici muzeyle ilgili bilgi
edindim ve o zamandan beri yazismalarimiz de-
vam ediyor:

https://www.divingheritage.com/warsaw_mu-
seum.htm

Aragtir: Karina Kowalska Muzeum Nurkowania

Tiirk “Uc Silahg6rlerime.”

Mutlu Bir Yeni Yil!

Hepinizi yeniden gérmek cok mutluluk ve-
riciydi

Debbie’nin yeni génderdigi dogum glnu
T-shirt’Gnd giydigim bir fotografimi ekte génde-
riyorum. Saniyorum Debbie arabamin yeni bir
km sayacina ihtiyaci oldugunu distntyor!

George

Happy New Year to the Three
INA Directors from TINA!!

Dear Oguz, | can never thank you enough
for getting the ball rolling for INA’s participa-
tion in the exciting Kumluca excavation!

And Kenan, your role in negotiating be-
tween Hakan and INA cannot be over-
looked. In spite of your lawyerly skills,
however, | think you would do wonderfully
as a nurse in a rehab facility.
Without being asked, you simply
took over the role of getting me
smoothly out of Debbie’s house
and into my car, with my feet
tucked carefully inside before
closing the door! You were won-
derful!

Jeff, it was so good to see you
| again, and | thank you for send-
ing me the web sites about your
| diving-helmet collection. | have

forwarded them to Karina Kow-
alsaka in Warsaw. Do you know
her? She invited me to Poland to
give talks in three major universi-

ties, so | learned about the im-
pressive museum of diving history that she
started and runs there, and we have been
corresponding since:

https://www.divingheritage.com/warsaw_
museum.htm

Look up: Karina Kowalska Muzeum Nur-
kowania

Happy New Year!!

To my Turkish “Three Musketeers.” It
was so good to see you all again!

| attach a photo Debbie recently took of
me wearing a birthday T-shirt she gave me.
| guess she thinks my car needs a digital
odometer!

George
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BOZUKKALE SUALTI KAZISI, 2019 SEZONU
BOZUKKALE UNDERWATER EXCAVATIONS, 2019 CAMPAIGN




* Harun Ozdas

017 yilindan buyana Dokuz Eyliil Univer-

sitesi, Deniz Bilimleri ve Teknolojisi Ensti-

tiisii tarafindan gergeklestirilen Bozukkale
Batig1 kazisi tigiincii sezon ¢aligmalarinda da
olduke¢a 6nemli buluntular ve bilgiler sundu'.
Bozukkale batigi, Mugla’nin Marmaris ilgesi,
Bozburun mevkiinde, Akdeniz’de antik donem
deniz ticaretinin en 6nemli gecis bolgesi olan
Rodos kanalinda, 30 ila 47 metreler arasinda bu-
lunmaktadir. DEU Deniz Bilimleri ve Teknolojisi
Enstitiisii’ne bagli K. Piri Reis Aragtirma Gemisi
ile Tiirkiye Batik Envanteri Projesi kapsaminda
yiiriitiilen arkeolojik sualt1 aragtirmalari sirasinda
alt1 y1l 6nce kesfedilmistir.

Ana kargosu mortarium olan ve ilk belirleme-
lere gore Arkaik Donem’e tarihlenen batigin kazi
caligmalar1 arkeologlarin yani sira, konservatorler,
tarihgiler, deniz jeofizikgileri, deniz biyologlari,
doktorlar ve egitmen balikadamlar tarafindan ya-
piliyor. 2019 yilinda iki ay boyunca devam eden
kazi caligmalarinda Bodrum Belediyesi’ne bagl
STS Okul Gemisi kullanild1. Sert deniz kosullarina
acik konumda yer alan batikta calisan ekibin 6zve-
risiyle oldukga verimli sonuglar elde edildi.

Kazi ¢aligmalari, gemi lizerinden kilavuz halat-
la alana dogrudan inilerek, bes adet emici hortum
sistemi ile gerceklestirilmektedir. Dalig sonrasi
dekomprasyon beklemeleri saf oksijen tablolarina
gore yapilmaktadir. Dalis kazalarina karsin, stan-
bul Universitesi Hiperbarik Tip Anabilim Dali’n-
dan doktorlar doniisiimlii olarak caligmaya dahil
olmus? ve bir doktora tezi kapsaminda tim dalgig-
larin dalis sonrasinda Doppler cihazi ile dlgiimleri
yapilarak dalis profilleri izlenmistir.

! Kiiltiir ve Turizm Bakanligi, Cumhurbaskanlig: Strateji ve
Biitge Bagkanligi, DEU Bilimsel Aragtirma Projeleri Koordi-
nasyon Birimi’ne desteklerinden otiirii tesekkiir ederiz. Ay-
rica Kazi Baskan Yardimcisi Dr. Ogr.iy. Nilhan Kizildag’a,
Bakanlik Temsilcisi Hiiseyin Vural’a, Promare Vakfi Bagkani
Ayse Atauz ile basta Irfan Yildiz, Samet Harmandar, Dr. Giin-
g6r Muhtaroglu, Selman Kahraman, Goéksu Tatoglu, olmak
iizere tiim kaz1 ekibi ile Kaptan Mustafa Cengiz ve diger gemi
personeline katkilarindan dolay: tesekkiir ederiz.

2 Istanbul Universitesi Sualt: Hekimligi ve Hiperbarik Tip AD
Baskani Prof. Dr. Akin Savas Toklu’ya ve ¢alismaya katildik-
lar1 igin Arag. Gor. Dr. Selahattin Cakiroglu ve Arag. Gor. Dr.
Seren Kirmizi’ya ¢ok tesekkiir ederiz.

nitiated in 2017 by the Institute of Marine Sci-

ences and Technology at Dokuz Eylul University,

the third campaign of archaeological excavations
at the Bozukkale has revealed many important arti-
facts and new data'. A shipwreck was discovered at
a depth between 30 and 47 meters off Bozburun near
Marmaris in southwestern Turkey, located on a im-
portant maritime trade route of antiquity, the Rhodes
channel. The wreck site found during a survey by
K.Piri Reis Research Vessel of the Institute of Ma-
rine Sciences and Technology, as part of the Ship-
wreck Inventory Project of Turkey, six years ago.

The shipwreck carrying mortaria as a main cargo
and dating back to the Archaic Period has been ex-
cavated by a multidisciplinary team, which includes
archaeologists, conservationists, historians, marine
geophysicists, marine biologists, doctors, and div-
er instructors. The ST Sailing and Training Ship
was used during the two-month campaign in 2019.
Even though the shipwreck was exposed to rough
sea conditions at its resting location, the devotion
of the excavation team produced excellent results.
The excavation was carried out using five airlifts,

and scuba dives were conducted using a shot-line
attached to the wreck site. The decompression stops
were calculated using pure oxygen tables. In case
of a diving accident, doctors from Istanbul Uni-
versity, Department of Underwater and Hyperbaric
Medicine alternately participated in the study? and
observed the diving profiles of the divers using a
Doppler measuring device. Their measurements
will contribute to a PhD thesis.

'We would like to thank to the Ministry of Culture and Tourism,
Presidency of Strategy and Budget of Turkey, and Dokuz Eylul Uni-
versity Department of Scientific Research Projects for their support.
We would also like to thank Dr. Nilhan Kizildag, Vice Director of
the excavation, Hiiseyin Vural, the representative of the Ministry,
Ayse Atauz, the President of Promare Foundation, and the entire ex-
cavation team, especially Irfan Y1ldiz, Samet Harmandar, Giingér
Muhtaroglu, and Selman Kahraman, Géksu Tatoglu, as well as Cap-
tain Mustafa Cengiz and the ship crew.

2 We would like to thank Prof. Dr. Akin Savas Toklu, Dr. Selahattin
Cakiroglu, and Dr. Seren Kirmizi (Istanbul University, Department

*Do¢. Dr. Harun 0ZDA.$',. Orcid ID: 0000-0002-6695-2130. Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir.
*Assoc. Prof. Dr. Harun OZDAS, Orcid ID: 0000-0002-6695-2130. Institute of Marine Sciences and Technology, Dokuz Eyliil University/

Izmir.
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Tiim buluntular SiteRecorder yazilimda giinii gii-
niine plana iglenmis, ¢ikarilan eserlerin bilyiik boliimii
gemide bulunan konservator ekibi tarafindan mekanik
olarak temizlenmis ve daha sonra ¢izim ve fotografla-
ma ile envanter ¢caligmalar1 yapilmistir. Eserler deniz
suyu ve tatlt su karisimi dolu kasalara yerlestirilerek,
on konservasyon agamast olarak tuzdan arindirma sii-
reci gemide baglatilmistir. Kazi ¢aligmalarindan ¢ikar-
tilan buluntularin tamami ise Bodrum Sualt1 Arkeoloji
Miizesi’ne teslim edilmistir. Eserlerin tuzdan arindirma
islemleri Miize laboratuvarinda devam etmektedir.

Maritime Archaeology Periodical

Batigin agirhikli  kargosunu
olusturan mortariumlar.
Mortaria composing the bulk
of the ship’s cargo.

Oinochoe

All recovered artifacts were documented and mapped
daily using SiteRecorder software, and the vast majority
of the artifacts were mechanically cleaned by the con-
servation team. This was followed by inventory work
using drawings and detailed imaging. The artifacts were
placed in cases filled with a mix of saltwater and fresh
water, and preliminary conservation and desalination
procedures were performed on board the ship. All re-
covered artifacts were delivered to the Bodrum Under-
water Archaeology Museum. The desalination process
continues in the Museum’s laboratory.
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Denizcilik Arkeolojisi Dergisi

Akdeniz’de ilk defa ana kargosu mortarium olan
bir batigin kazisiyla, mortariumlarin disinda Kibris,
Fenike, Sakiz ve Milet kokenli amphoralar ve ¢esitli
seramikler de bulunmustur. Batigin en dikkat ¢eken
buluntulan siiphesiz ki kiregtasi ve pismis topraktan
yapilmis sunu heykelleridir.

[k kaz1 sezonu olan 2017 yilinda agiga ¢ikartilan
bes adet heykel ile birlikte, son bulunan yeni hey-
keller, batigin oldukca 6zel bir gemiye ait oldugunu
gostermektedir. 2019 yil1 calismalart sirasinda da ba-
tigin kargosunda yeni sanat eserlerinin varligi tespit
edilmistir. Bu eserler arasinda elinde bir aslan postu
tutan 62 cm uzunlugundaki kiregtagindan erkek sunu
heykeli bulunmaktadir. Heykel 39 metre derinlikte
kumun altinda saglam durumda ele ge¢mistir. Bu
adak heykelin diginda, iki adet aslan heykelcigine ait
parcalar ve bir adet saglam durumda sahin heykeli de
bulunmustur. 2019 kaz1 sezonunda ayrica, boyali bir
oinochoe, olpe, lekythos, tek kulplu siirahi ve testi
parcalari, tabak ve kaseler ¢ikarilmistir.

Batigin agirlikli kargosunu olusturan mortariumlar.
Mortaria composing the bulk of the ship’s cargo.
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This is the first and only shipwreck found with a main
cargo of mortaria in the Mediterranean Sea. Other than
the mortaria, numerous ceramic artifacts and ampho-
rae from Cyprus, Phoenicia, Chios and Miletus were
found. While the main cargo of the ship is composed
of mortaria, the most remarkable finds of the shipwreck
are, without a doubt, the votive offering statues made of
limestone and terracotta.

Newly discovered statues, as well as the five statues
found during the first campaign in 2017, demonstrated
that the wreck belonged to a remarkable ship. One of
them is a 62 cm long votive statue of a man holding a
lion’s pelt in limestone. The statue was discovered in
good condition buried under the sand layer at a depth of
39 meters. In addition, fragments of two lion figurines
and a falcon-shaped statue were found in good condi-
tion. During the 2019 campaign, a decorated oinochoe,
an olpe, a lekythos, a single-handle pitcher, jug frag-
ments, several plates, and bowls were also uncovered.

Buluntularin yiizeye ¢ikarilmasindan bir kare.
A shot showing the removal of artifacts to the surface



39 metre derinlikte bulunan kiregtasindan yapilmis er-
kek sunu heykeli.
A male votive statue made out of limestone, found at
39 meters depth

[1k belirlemelere gore geminin Kibris kdkenli ola-
bilecegi goriilmiistiir. Batik mortarium ve amphora-
lardan yola gikarak MO 7. yiizyilin sonu 6. yiizyilin
basina tarihlendirilmistir’. Buluntular, Dogu Akdeniz,
Kibris ve Ege arasindaki iligkiler hakkinda yeni veriler
sunacak niteliktedir. Ayrica sualtinda bilinen ilk ve tek
terakota - kirectast heykel toplulugu Bozukkale bati-
gindan ¢ikarilmistir?,

Karada oldugu gibi sualtinda da diinyanin en zengin
kiiltiirel mirasina sahip Tiirkiye’nin Bozukkale batig
ile karasularinda ilk defa bu denli 6nemli bir heykel
gurubu giin yliziine ¢ikartilmistir. Kazinin tigilincii se-
zon ¢aligmalartyla birlikte batikta bulunan heykel sa-
yist 13’e yiikselmistir. Kaziya oniimiizdeki yillarda da
devam edilecek olup, ¢aligmalar batigin daha derin bo-
liimlerinde siirdiiriilecektir.

3E. S. Greene, J. Leidwanger, H.Ozdas “Expanding Contacts and
Collapsing Distances in Early Cypro-Archaic Trade: Three Case
Studies of Shipwrecks off the Turkish Coast”, 2012, 22-34.

*J. Karageorghis “The Coroplastic Art of Ancient Cyprus”, 1999.

Heykelin yiizeye ¢ikarilmasindan bir kare.
A shot showing the removal of the statue to the surface

The preliminary results indicate that the most likely
origin for the ship is Cyprus. The shipwreck has been
dated to the late 7th or early 6th century BCE based
on the mortaria and amphora finds®. The finds provide
new data on the connection between the southern Med-
iterranean, Cyprus, and the Aegean. Additionally, the
only known underwater terracotta-limestone statue col-
lection* found underwater has been recovered from the
Bozukkale shipwreck.

The Bozukkale underwater excavation has revealed
a very important assembly of statues in Turkish territo-
rial waters for the first time, enriching our underwater
cultural heritage. The total number of statues recovered
from the shipwreck reached 13 with the third campaign.
The excavation will continue in the following years, ex-
panding into deeper waters of the shipwreck site.

3E. S. Greene, J. Leidwanger, H.Ozdas “Expanding Contacts and
Collapsing Distances in Early Cypro-Archaic Trade: Three Case
Studies of Shipwrecks off the Turkish Coast”, 2012, 22-34.

*J. Karageorghis “The Coroplastic Art of Ancient Cyprus”, 1999.
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ALANYA OSMANLI BATIGI SUALTI

KAZIST 2019 YILI CALISMALARI

UNDERWATER EXCAVATIONS OF THE ALANYA
OTTOMAN SHIPWRECK 2019 CAMPAIGN

ultiir Varliklar1 ve Miizeler Genel
Miidiirliigii’niin izinleri ile 2019

yilinda Antalya ilinin Alanya ilg¢esi
aciklarinda Osmanli Donemi’ne tarihlenen bir
batik lizerinde ¢esitli caligmalar yiiriitilmiistir.
Varligi1 2010 yilindan beri bilinen batigin 2018
yilinda Alanya Miize Miidiirligii’ne yapilan
ihbar c¢ercevesinde kapsamli olarak korunmasi
ve belgelenmesine karar verilmistir. Ayni yil
belgeleme ¢aligmalariyla birlikte deniz tabaninda
form veren ve gerekli goriilen buluntular
cikartilmaya baglanmigtir. Alanya Miize
Midiirliigii Baskanligi’nda tarafimizca yonetilen
caligmalarda batigin karsi karstya oldugu risklerin
bertaraf edilmesi amac¢lanmistir. Batiktan ¢ikan
bakir sikkeler 15181inda geminin 1703 yilindan
sonra battig1 diigiiniillmektedir. S6z konusu tarih
sikkeler iizerinde Osmanlica yazilara bakilarak
belirlenmistir. Ayrica ¢evreye yayilmis gemiye ait
cok fazla parca olmasi geminin bir yangin veya
infilakla battigin1 gostermektedir.

Batiga ait toplarin yiizeye ¢ikarilma ani.
The moment the canngns were raised from the shipwreck .

e studied a shipwreck that has been dated to
s " / the Ottoman Period offshore Alanya District

of Antalya Province with the permission
of the General Directorate of Cultural Heritage and
Museums in 2019. The shipwreck has been known
since 2010, and a comprehensive protection and
documentation program was developed in 2018
upon a warning sent to the Directorate of the Alanya
Museum. Within the same year, we started to remove
and document the finds on the seafloor that were
presenting a form and necessary to be protected. The
excavations were conducted under the presidency of
Museum Directorate in order to eliminate any risk the
shipwreck may incur to. According to the copper coins
that were removed from the shipwreck, we believe that
the ship sank after 1703, which was determined based
on the Ottoman inscriptions on the coins. Abundacy of
fragments that have scattered around indicates that the
ship sank probably due to a fire or an explosion. It was a
merchant ship carrying copper utensils in the territory of
the Ottoman Empire.



*Hakan Oniz

S6z konusu gemi Osmanli Imparatorlugu
cografyasinda bakir mutfak esyasi tagiyan bir
ticaret gemisidir.

2019 yili Eyliil ayinda yapilan ¢alismalarda bati-
gin yayildigi alan photo-scan yontemiyle tiim detay-
lartyla belgelenmistir. Ayni belgeleme ¢alismasi her
lic glinde bir tekrarlanmis; boylelikle batik alaninda
yapilan her degisiklik kayit altinda alinmigtir. Batik
alan1 kiyidan iki km agikta olmasina ragmen genel-
likle akintili bir noktadadir. Bu akint1 hem geminin
konumlanmasini hem de dalislar1 zor bir hale getir-
mistir. Deniz tabaninda belli yerlere acil durumlarda
kullanilmak {izere dalig takimlari yerlestirilmistir.
Batik alaninda sabit 12 referans noktast olusturul-
mus ve buna bagl olarak foto-mozaik yontemiy-
le olusturulan batik alanimin plan 2.5x2.5 kareler
olusturulacak sekilde belirlenmistir. Hem referans
noktalar1 hem de batiga ait toplardan alinan mesafe-
ler ii¢ nokta baglama yontemiyle belirlenmis, pho-
toscan, autocad ve illustrater programlariyla dogru-
lamalart final plan tizerinde yapilmistir.

Olusturulmus olan planda batiga ait tiim kalinti-
lar yer almaktadir. Batigin yayildig: belirgin bolge
65x30 olgiilerinde bir alam1 igcermekte ve toplam
1950 m2’lik boyuta ulagmaktadir. 312 adet 2.5x2.5
sanal kareden olusan batigin en énemli iki alaninda
fiziki kare olusturulmustur. Buna baglh olarak ge-
mide hazirlanan iki adet aliiminyum karelaj deniz
tabanina yerlestirilmistir. Belirlenen fiziki karelaj
alanlarinda kismen goziiken kalintilar bulunmakta-
dir ve bunlarin ¢ikartilabilmeleri i¢in 6ncelikle kum
altinda kalan boliimlerinin agilabilmesi gerekmekte-
dir. Bu amagla iki adet air-lift sistemi olusturulmus
ve acma ic¢inde kalintilarin ¢evresi acilmigtir. Bu
alanlardan birinde batigin kismen taglasmis ahsap
kalintilar1 bulunmaktadir. Ahsap kalintilar ile taslag-
mis formlardan 6rnekler alinarak dendrokronoloji
ve nitelik analizleri i¢in Alanya Miize Miudiirligi
kanaliyla istanbul Universitesi Orman Fakiiltesi ve
Istanbul Universitesi Denizcilik Enstitiisii’ne mii-
hiirlii kutular iginde teslim edilmistir.

The area on which the wreck has been scattered
was documented in detail using photo-scan in
September 2019. The documentation work was
repeated every three days so that we were able
to record any change in the site. Although the
site of shipwreck is 2 km away from the shore,
it was having a current that made it difficult both
to position the ship and perform the dives. Div-
ing equipments were placed at certain points of
the sea floor for use in case of emergency. Twelve
fixed reference points were installed at the site of
shipwreck, and the site plan recorded by photo-
mosaic was divided into 2.5x2.5 grids. Both ref-
erence points and distances based on the cannons
of the shipwreck were determined using the three-
point moor method, and final plan was verified
using photoscan, AutoCAD and Illustrator soft-
ware programs.
The plan contains all remains from the shipwreck.
The apparent site of the shipwreck covers an area
of 65x30 m, totalling up to 1950 m* Consisting
of three hundred twelve 2.5x2.5 virtual grids in
total, a physical grid was set up in two major areas
of the shipwreck site. Accordingly, two aliminum
grids fixed in the research ship were placed over
the sea floor. The area of physical grids contained
partly observable remains, which primarily re-
quired cleaning of the parts under the sand. For
that purpose, two air-lift systems were installed,
and immediate vicinity of the remains in the
trench was cleared. One of these areas contained
partially petrified wood remains. Samples taken
from the wooden remains and petrified forms
were delivered to the Faculty of Foresty and In-
stitute of Marine Science and Management of the
Istanbul University through Directorate of the Al-
anya Museum in sealed boxes for dendrochronol-
ogy and quality analysis.

The shipwreck lying at a depth of 22 meters on
sandy ground is, unfortunately, under the threat of
both strong storms in winters and high currents.

*Dog. Dr. Hakan Oniz. Orcid ID: 0000-0002-5682-7117. Akdeniz/Selcuk Universitesi Kemer Sualti Arastirmalari

Merkezi - Antalya.

*Assoc. Prof. Dr. Hakan Oniz. Orcid ID: 0000-0002-5682-7117. Akdeniz/Selcuk University Kemer Underwater

Research Center - Antalya.
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Batik iizerindeki ¢aligmalar ROV ile takip edilmistir.
Studies on the shipwreck were monitored by ROV.

22 metre derinlikte ve kum zeminde olan batik hem
ki aylarindaki biiyiik firtinalardan hem de yiiksek
akintidan etkilenmektedir. Batigin ana yiikii olan ba-
kir mutfak esyalarinin bu nedenle daha genis bir alana
yayildig1 goriilmiistiir. Batik kagak dalislardan da etki-
lenmis durumdadir. Bu yayilimda kagak dalislarin da
etkisi olmas1 miimkiindiir. Kalintilarin yayildig1 alanin
belirlenmesi i¢gin gesitli dalislar yapilmis, 6zellikle ba-
t1gm ana karaya bakan tarafinda dagilmis olarak ikisi
tencere, biri ibrik ve digerleri tabak olmak {izere 7 adet
kalint1 tespit edilmistir. Kalintilar bulunduklari yerlerde
koordinatlar1 alinip belgelendikten sonra ¢ikartilmistir.

Kazinin son giiniine kadar ekibin bir kismi air-lift ¢a-
ligmasi, bir kismi ise alan temizligi ile manyetometre
taramalar1 yapmistir. Tespiti yapilan eserlere kod nu-
maralar1 verilmis, bunlar sanal ya da fiziki karelaj sis-
temi i¢inde belgelenmistir. Denizin kum zemininde ko-
layca kaybolabilecek sikke ve benzeri kalintilar giinliik
olarak kod sistemi icinde belgelenmis ve cikartilarak
Alanya Miizesi uzmanlarina teslim edilmistir. Bu eser-
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ler ayn1 anda plan iizerine isaretlenmistir. Diger eserler
ise c¢alismanin son iki giiniine kadar bulunduklar1 po-
zisyonda muhafaza edilmis, son photo-scan belgeleme-
si sonrasi gemiye kaldirma balonlari ile gikartilmigtir.
2018 ve 2019 yillarinda ikiser adet top ¢ikartilmustir.
Ayrica ¢alismalar iki ayr1t ROV ile gemideki biiyiik ek-
ranlardan takip edilmis ve kaydedilmistir.

Cikarilan eserler atmosferik ortamdan zarar gorme-
meleri ve restorasyon ¢aligmalari igin giivenli kutulara
alinarak %100 deniz suyuna yerlestirilmistir. Eserlerin
gemide bulundugu siire boyunca ekip iiyesi koruma
ve onarim uzmanlari tarafindan bir kisminin mekanik
temizligi yapilmistir. Calisma sonrasi Alanya Miize
Midiirliigii’ne teslim edilen eserlerin tuzdan arimndirma
stiregleri burada da hazirlanan 6zel havuzlarda devam
etmektedir. Alanda yapilan son photo-scan ¢aligma-
sinin ardindan karelajlar, air-liftler, giivenlik amach
koyulan tiipler ve tonozlara bagli gemi zincirleri ¢i-
kartilmis ve alanin iistii bir sonraki ¢alismaya kadar ka-
patilmigtir. Calismalara 2020 yilinda devam edilecektir.



Batik alaninda bulunan bakir bir tencere.
A copper pot discovered at the site

That is why copper utencils, the main cargo of the
ship, should have spreaded onto a wider area. The ship-
wreck is also under the threat of illicit divings, which is
another possibility for such a wide spread.

Several dives were performed to determine the range
of remains, and seven artifacts including two pots, one
pitcher and four plates were identified. The remains
were removed after their in situ coordinates were ob-
tained, and documented.

Part of the excavation team used the air-lift system
while some others were involved in area cleaning and
magnetometer scans. The artifacts were registered with
appropriate identification numbers, and documented
according to the virtual or physical grid system. Coins
or similar remains that could be easily lost on the sandy
ground of the sea were daily registered and delivered to
the experts in the Alanya after being removed as well
as being marked on the plan. Remaining artifacts were
kept in their in situ position until the last two days of

Maritime Archaeology Periodical

Karelaj i¢inde airlift kullanan bir arkeolog.
An archaeologist using Airlift system within the grids.

Kazi1 alanindan ¢ikarilan bakar tabaklar,
boncuklar ve sikkeler.

Copper plates, beads and coins removed from the
excavation site.

the excavations, and then removed with the aid of lift-
ing balloons following final photo-scan documentation.
Two cannons were lifted for each in 2018 and 2019. In
addition, these activities were monitored on big screens
in the ship, and recorded using two separate ROVs.

Recovered artifacts were put in safe boxes, and then
placed in 100% sea water in order to avoid any harm
from the atmosphere and for restoration work. Preser-
vation and repair experts carried out mechanical clean-
ing in some of the artifacts during the period they were
kept in the ship. The artifacts were all delivered to the
Directorate of the Alanya Museum after the excava-
tions, and their desalination process still sontinues in
the specific pools of the Museum. Following the final
photo-scanning activities at the site, all grids, air-lifts,
safety aqualungs and anchor-chains connected to the
mooring line were removed, and top of the site was
covered until next campaign, which will be held in
2020.
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Sonug olarak 18. yiizyil baslarina ait bu gemi
batig1, tasidigr mutfak esyalar1 ve diger buluntu-
lartyla déneme 1s1k tutmaktadir. Ne tip bir gemi
oldugu, hangi rotayr kullandigi ve geminin kime
ait oldugunu gibi sorunsallar yapilacak arsiv ve
literatiir ¢alismalarindan sonra cevap bulacaktir.
Bu nedenle ileriki yillarda yapilacak kazi ¢alisma-
lartyla da birlikte Osmanli gemiciligi, denizciligi
ve deniz ticareti hakkinda bilgi edinebilecegimiz
ve literatiire katki saglayacak bir calisma olacagi
kuskusuzdur. Bu ¢aligmalarin gergeklesmesindeki
katkilar i¢in Kiiltiir Varliklar1 ve Miizeler Genel
Midiirliigiine; Genel Miidiir Yardimcisi Ali Riza
Altunel’e Daire Baskan1 Melik Ayaz’a, Sube Mii-
diirii Umut Gorgiilii’ye, Alanya Miize Midiiriimiiz
Seher Tiirkmen’e ¢ok tesekkiir ederiz. Calismalar
Kiiltiir ve Turizm Bakanligi, TINA Tiirkiye Sualti
Arkeolojisi Vakfi, Antalya Deniz Ticaret Odas1 ve
Alanya Tiirkler Tur Tekneleri Limani tarafindan
desteklenmistir.

Alanya Miizesi Midiirliigii Bagkanligi’nda, Bi-
limsel Koordinatorliigli ve yonetiminin tarafimiz-
ca yapildig1 calismada Alanya Miizesi’nden Bel-
gin Savas miize temsilcisi olarak gérev yapmaistir.
Calismalarda Akdeniz Universitesine ait ‘AR-
KEO’ Bilimsel Arastirma ve Inceleme Gemisi kul-
lanilmigtir. Miize Miidiirii Seher Tiirkmen, Alanya
Kalesi Kaz1 Bagkani1 Prof. Dr. Osman Eravsar ve
Selcuk Universitesi’nden Osmanlica Uzmani Dog.
Dr. ibrahim Kunt ile koordinasyon i¢inde yapilan
caligmalara bir¢cok akademisyen ve 6grenci katil-
mustir. Dog. Dr. Sengiil Aydingiin (Kocaeli Uni-
versitesi — Arkeoloji Béliimii), Dr. Ogr. Uyesi Ha-
kan Kaya (istanbul Universitesi - Jeomorfolog),
Dr. Okay Siitciioglu (Sanat Tarih¢i), Doktorant
Ceyda Oztosun (Polonya Bilimler Akademisi),
Giinay Dénmez (Akdeniz Universitesi Doktora
Ogrencisi), Metehan Samet Giil (Akdeniz Uni-
versitesi Yiiksek Lisans Ogrencisi), Ercan Soydan
(Akdeniz Universitesi Yiiksek Lisans Ogrencisi),
Aysenur Toksdz (Akdeniz Universitesi Yiiksek Li-
sans Ogrencisi), Elif Nur Anbarkaya (Restorator/
Akdeniz Universitesi Arkeoloji Ogrencisi), Leyla
Aydin (Mimar Sinan Universitesi Arkeoloji Og-
rencisi), Halil Akkus (Arkeolog), Hazal Kardelen
Gergek (Selguk Universitesi Arkeoloji Ogrencisi)
katilmiglardir. Calismalarda Dr. Sibel Yarar (Sanat
Tarihgi), Siileyman Tas¢1oglu (Arkeoloji Ogrenci-
si), Ilker Ulker (Arkeoloji Ogrencisi), Biisra Yarali
(Akdeniz Universitesi Yiiksek Lisans Ogrencisi),
Sezgi Iraz Sezgiin (Arkeolog) ve Mutlu ilhan
(Alanya Miizesi Uzmani-Dalic1) gézlemci olarak
katilmiglardir.

16

In conclusion, this shipwreck dating to early
18th century sheds light onto the period with its
cargo of utensils and other finds. Questions about
the type, route and owner of the ship will only
be answered after archive and literature studies.
Therefore, it is obvious that future excavations
will enable us to obtain information about Otto-
man seamanship, navigation and sea trade as well
as contributing to the literature. We would like to
extend our thanks to the General Directorate of
Cultural Heritage and Museums; Ali Riza Altunel,
Deputy Director General; Melik Ayaz, Department
Head; Umut Gorgiilii, Department Manager; and
Seher Tiirkmen, the Director of Alanya Museum
for their contributions. The excavations were sup-
ported by the Ministry of Culture and Tourism, the
Turkish Foundation for Underwater Archaeology
(TINA), Antalya Chamber of Marine Commerce,
and Alanya Tiirkler Touring Boats.

During the excavations that were carried out
under the presidency of Directorate of the Alan-
ya Museum, and myself working as the Scientific
Coordinator, the Museum was represented by Bel-
gin Savas. The ‘Scientific Research and Survey
Vessel ARKEO’ of the Akdeniz University was
used during our excavations, which were carried
out in coordination with Seher Tiirkmen, the Di-
rector of the Museum; Prof. Osman Eravsar, Head
of the Alanya Castle Excavations, and Assoc.Prof.
Ibrahim Kunt, an expert in Ottoman Turkish as
well many academicians and students. The par-
ticipants included Assoc.Prof. Sengiil Aydingiin
(Department of Archaeology, Kocaeli Universty),
Assist.Prof Hakan Kaya (Geomorphologist, Istan-
bul University), Okay Siit¢iioglu (Art Historian),
Ceyda Oztosun (PhD Student, the Polish Acade-
my of Sciences), Giinay Doénmez (PhD Student,
Akdeniz University), Metehan Samet Giil (Grad-
uate Student, Akdeniz University), Ercan Soydan
(Graduate Student, Akdeniz University), Aysenur
Toksoz (Graduate Student, Akdeniz Universi-
ty), Elif Nur Anbarkaya (Restorator/Student of
Archaeology, Akdeniz University), Leyla Aydin
(Archaeology Student, Mimar Sinan Universi-
ty), Halil Akkus (Archeologist), Hazal Kardelen
Gergek (Archaeology Student, Selguk Universi-
ty) while Sibel Yarar (Art Historian), Stileyman
Tas¢ioglu (Archaeology Student), ilker Ulker
(Archaeology Student), Biisra Yarali (Graduate
Student, Akdeniz University), Sezgi Iraz Sezgiin
(Archeologist) and Mutlu Ilhan (Expert in Alanya
Museum -diver) participated in the excavations as
observers.
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ARKEOLOJIK GEMILERIN DIJITAL
BELGELEME VE MODELLEMELERI PROJESI

PROJECT FOR DIGITAL RECORDING AND HULL
MODELLING OF ARCHAEOLOGICAL SHIPS

* Osman Haktan Uygun ** Hilal Giiler

“Arkeolojik Gemilerin Dijital Belgeleme
ve Modellemeleri” baslikli arastirma proje-
si “Newton Advanced Fellowships 2018-19”
programi kapsaminda British Academy tara-
findan desteklenmektedir. 2018 y1l1 Eyliil ayin-
da baglayarak 24 ay siirmesi planlanan proje,
Istanbul Universitesi Sualt1 Kiiltiir Kalintilarmi
Koruma Anabilim Dal1 6gretim iiyesi Dr. Evren
Tiirkmenoglu tarafindan istanbul Universitesi
Yenikap1 Batiklar1 Projesi ¢alismalariyla miis-
terek bi¢imde yiiriitiilmektedir. Halen devam
eden calismalar arkeolojik batiklarin analizi
icin gelistirilen en giincel belgeleme ve model-
leme tekniklerine iligkin egitim faaliyetleri, bil-
gi ve teknoloji transferini icermektedir.

This research project entitled, “Digital Re-
cording and Hull Modelling of Archaeolog-
ical Ships,” has been supported by the Brit-
ish Academy within the framework of the
2018-19 Newton Advanced Fellowships pro-
gramme. Beginning in September of 2018, this
24-month project was jointly operated with the
Istanbul University Yenikap1 Shipwrecks Proj-
ect under Dr. Evren Tiirkmenoglu of Istanbul
University’s Division of Conservation of Ma-
rine Archaeological Objects. Ongoing work
consists of training activities on the most up-
to-date techniques of recording and modelling
for archaeological analysis of ships, as well as

FaroArm cihazi ile arkeolojik gemi elemaninin belgelenmesi. techniques for transfer of knowledge and tech-
Documentation of archaeological elements by a FaroArm device. nology.

* Osman Haktan Uygun, istanbul Universitesi Edebiyat Fakiiltesi Sualti Kiiltiir Kahntilarim Koruma Anabilim Dah Yiiksek
Lisans Ogrencisi. osmanhaktanuyg@gmail.com
* Osman Haktan Uygun, Graduate Student, Department of Conservation of Marine Archaeological Objects, Faculty of Arts,
Istanbul University.osmanhaktanuyg@gmail.com
** Restorator-konservator Hilal Giiler, Istanbul Universitesi Edebiyat Fakiiltesi Taginabilir Kiiltiir Varliklar1 Koruma ve Onarim Boliimii
hilalguler.yk@gmail.com
**Hilal Giiler, Restorator & Conservator, Division of Conservation of Marine Archaeological Objects, Faculty of Literature,
Istanbul University . hilalguler.yk@gmail.com
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Proje ortak kurulusu University of Wales Trinity Sa-
int David’den Dr. Nigel Nayling ve Newport Medieval
Ship Centre’dan Dr. Toby Jones ve Pat Tanner’in kati-
limiyla diizenlenen egitim modiilleri serisi, programin
odak noktasini olusturmaktadir. Projenin pilot uygu-
lamast igin Istanbul/Yenikapt Kurtarma Kazilarinda
bulunarak, MS 8-9. yiizyila tarihlenen Yenikap1 (YK)
19 numarali batik se¢ilmistir. Korunan uzunlugu
7,3 metre, genisligi ise 2,5 metre olan batik,

VUL Un,

A series of training modules or workshops by proj-
ect partners, Dr. Nigel Nayling of University of Wales
Trinity Saint David, Dr. Toby Jones, and Pat Tanner
from the Newport Medieval Ship Centre, forms the
core of this research programme. The Yenikap1 (YK) 19
shipwreck, which was uncovered during the Yenikap1
Salvage Excavations in Istanbul and dates to the 8"-9™
century CE, was selected for the pilot implementa-

tion of the project. YK 19, the surviving remains

muhtemelen kiy1 ticaretinde kullanilan kiigiik & 125\9 of which are about 7.3 meters long and 2.5 me-
boyutlu bir ticaret teknesidir. Pilot uygulama, @ ®©  ters wide, was probably a small merchantman
Istanbul Universitesi Sualti Kiiltiir Kalmntila- 2 é; serving in coastal waters. Pilot implementation
rin1 Koruma Anabilim Dal1 Yiiksek Lisans ¥ 1253 has been carried out by graduate stu-

programi &grencileri Hilal Giiler ve Os-
man Haktan Uygun tarafindan gercek-
lestirilmektedir.

Proje kapsaminda simdiye kadar, 2-9

Aralik 2018 ve 15-21 Eyliil 2019 tarihle-
rinde Newport Medieval Centre’da, 11-
17 Mart 2019°da ise Istanbul Universitesi Edebiyat
Fakiiltesi Gemi Konservasyon ve Rekonstriiksiyon
Laboratuvarinda olmak iizere toplam ii¢ calistay dii-
zenlenmistir. Calistaylarda gemi elemanlarinin belge-
lenmesinde digitizer cihazlarinin kullanimi, Rhinoce-
ros yazilimi yardimiyla modelleme, modellenen gemi
elemanlarinin 3B ¢iktilart ile fiziki aragtirma modelle-
rinin yapilmasi, dijital rekonstriiksiyon modellerinin
Orca3D yazilimu ile stabilite, hidrostatik ve hiz-riizgar
performans analizlerinin gerceklestirilmesi konulariy-
la ilgili uygulamali egitimler verilmistir.

Projenin tamamlanmasiyla Yenikapi 19 batig {ize-
rinde yiiriitiilen pilot uygulamanin tiim agsamalarinin
ayrintili olarak yer alacagi bir rehber kitap yayinla-
nacaktir. Rehber kitabin 6zellikle gemi arkeolojisi
alaninda uzmanlagmak isteyen aragtirmacilar ve 6g-
renciler i¢in 6nemli bir giincel kaynak olmasi beklen-
mektedir.

Istanbul Universitesi Edebiyat Fakiiltesi Gemi Kon-
servasyon ve Rekonstriiksiyon Laboratuvari’nda
gerceklestirilen galistay.

A workshop organized at the Ship Conservation and
Reconstruction Laboratory at Faculty of Letters, Istan-
bul University.
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dents of Istanbul University’s Di-
vision of Conservation of Marine
Archaeological Objects, Hilal Gtiler
and Osman Haktan Uygun.
In total, three workshops have so
far been organized, two of which
were held between December 2-9, 2018
and September 15-21, 2019 at the Newport Medieval
Ship Centre in Wales, UK, and one between March 11-
17, 2019 in Istanbul University’s Ship Conservation
and Reconstruction Laboratory in Istanbul, Turkey.
Practical training was given on the use of digitizers
in the recording of ship timbers; solid modelling with
Rhinoceros software; physical model-making using 3D
prints of modelled ship timbers; and stability, hydro-
statics, and wind-speed performance analysis of digi-
tally reconstructed ship models using Orca3D software.
A guidebook with detailed explanations all of the
steps of the pilot implementation on the YK 19 ship
will be published upon completion of the project. The
guidebook is expected to be an important up-to-date re-
source for young researchers and students who wish to
improve their expertise in the field of nautical archae-

ology.

The
British
Academy

Newport Medieval Center’da gerceklestir-
ilen Orca3D galigmasi.

Use of Orca3D software at Newport Me-
dieval Ship Center.



Cizim oncesi FaroArm cihazinda kalibrasyon agamasi.
Calibration process of the FaroArm device before drawing up.

Proje katilimeilari.
Project participants.

Perspective |

YK19 insitu modelleme ¢aligsmasi.
In-situ modelling of YK19.

Newport Medieval Center’da gerceklestirilen ¢alistay.
A workshop organized at Newport Medieval Ship Center.
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ULUSLARARASI KONFERANS
POSEIDON'UN KRALLIGINDA - XXIV

Etkilesim bolgeleri: Su ve kara arasinda arkeoloji. Kiyilar, gol ve
nehir kiyilar1 Bodrum, 8-14 Nisan 2019

INTERNATIONAL CONFERENCE
IN POSEIDON'S REALM XXIV

Contact Zones: Archaeology Between Water and Land. Coasts,
Lake, and River Shores Bodrum, April 8-14, 2019

* Winfried Held

ARANE4
& 4

S BN
SR 1111117}

DEGUWA C

IN POSEIDON'S REALM XXIV

CONTACT ZONES: ARCHAEOLOGY BETWEEN
WATER AND LAND

Alman Sualt1 Arkeolojisini Gelistirme Dernegi’nin (DE-
COASTS, LAKE AND RIVER SHORES

GUWA) 2019 yillik konferans1 bu yil istisnai olarak Al-
manya’da degil; Bodrum, Tiirkiye’de yapildi. Bodrum’un
daveti ve himayesi ile Academia Mediterranea Halicarnas-
sensis ve [zmir Dokuz Eyliil Universitesi igbirligi sayesinde
bize sualt1 arkeolojisinin dogmus oldugu merkezlerden
birini gérmek gibi gok gekici bir firsat sunuldu. Daha sonra
ise sagirtici sekilde bunun Bodrum’da gerceklestirilecek
olan ilk sualt1 arkeolojisi konferansi oldugu ortaya ¢ikt.
DEGUWA konferanslarinda aligilageldigi gibi, program
iki boliime ayrilmigti: dort glin uygulama ve geziler, bunu
izleyen ti¢ giinde ise akademik dersler yer aldi. Pazartesi
ve Sali giinii dalgig/katilimeilarin sualti arkeolojik alanla-
rindaki ziyaretlerine ayrildi. Carsamba sabahi Pedasa Antik
Kenti Kaz1 Direktorii Adnan Diler ,Pedasa kazis1 turunun
rehberliginde katilimeilara Halikarnassos’un Maussollos
tarafindan MO 4.yy’da yeniden kurulmasindan énce mev-
cut olan Leleglerin Bodrum yarimadasinda olusturduklart
Leleg Kiiltiirlinii tanitmustir.

Konferans posteri
Conference poster

The annual conference of the German Association
for Underwater Archaeology DEGUWA in 2019
took place not in Germany, but — as an exception —
in Bodrum, Turkey. The very attractive opportunity
to meet at one of the birthplaces of underwater arc-
haeology was made possible through the invitation
and patronage of the city of Bodrum and the collabo-
ration with Academia Mediterranea Halicarnassensis
and Dokuz Eyliil University in Izmir. Surprisingly,
we found out that this was the first underwater archa-
eology conference in Bodrum.

As usual in the DEGUWA conferences, the week
was divided in two parts: four days practice and
excursions, followed by three days of academic le-
ctures. Monday and Tuesday were devoted to visits
of underwater archaeological sites by the diving par-
ticipants. Wednesday morning, a tour of the Pedasa
excavation guided by its director Prof. Dr. Adnan
Diler introduced the participants to the particularities
of the Lelegian culture of Bodrum peninsula prior to
the re-foundation of Halikarnassos by Maussollos in
the 4th century BCE.

*Prof. Dr. Winfried Held, DEGUWA Baskam Philipps-Universitit Marburg Archéologisches Seminar Biegenstr. 11 D-35032 Marburg
*Prof. Dr. Winfried Held, President of DEGUWA Philipps-Universitit Marburg Archiiologisches Seminar

Biegenstr. 11 D-35032 Marburg.
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Yelken egitim teknesi olarak kullanilan Bodrum adli
gulette yapilan yelken gezisi, Kos yoniinde yar1 yola kadar
uygun riizgarla yapilan yelkenli yolculugu antik déonemde
yelkenle yapilan denizciligin kosullarini ortaya koymustur.
Aksamiizeri ise Mehmet Vuran’in Garova Baglari’nda
sarap tadimiyla taglandirilmistir.

Persembe giinii Semih Adiyaman’in rehberliginde
modern Bodrum’un iginde yer alan diinyanin yedi hari-
kasindan biri olarak bilinen Mausoleion ile baslayarak,
antik tiyatro ile devam etmis; Myndos kapisi, surlar ve
nekropol ile sonlanan, Antik Dénem Halikarnassos dren
yerleri ziyaretlerine ayrilmistir. Ogleden sonra, Academia
Mediterranea Halicarnassensis’de yetismis NAS-6gret-
menleri ve 6gretmen adaylarina agilan Nautical Archa-
eology Society Egitim Memuru Peta Knott’un sundugu
calistay yapilmistir.

Persembe aksami Nurol Kiiltiir Merkezi’'nde DEGUWA
poster gosterimi ve agilig resepsiyonuyla akademik bo-
lime baglanmistir. Akademik posterlerin yanisira Kiiltiir
Merkezi fuayesi Dokuz Eyliil Universitesi Deniz Bilimleri
Enstitiisti sualt1 arkeolojik arastirmalarinin sergilendigi
muhtesem fotograflarla slislenmistir.

Cuma sabahi, ders programi Nurol Kiiltiir Merkezinde
Belediye Bagkan1i Ahmet Aras’in agilig konusmasi ve Se-
bastiano Tusa’y1 anmak igin bir dakikalik saygi durusuyla
baslamigtir. Cuma ve Cumartesi glinlerindeki makaleler
konferansin genel konusunu olugturan “Suyla kara ara-
sinda arkeoloji” bagsligimin alt boliimleri olan “Goller ve
nehirler”, “Deniz kiyilar” ve “Limanlar” lizerinde yogun-
lagmustir.

Cuma 6gleden sonra konferansa Institute of Nautical
Archaeology konservasyon laboratuarinda devam edil-
migtir. Tugba Ekmekgi Littlefield, Deborah Carson ve
Cemal Pulak tiim konferans katilimcilarini laboratuarlarina
yonlendirmis, INA bahgesinde de misafirlerini bir resepsi-
yonla agirlamislardir. Ayrica INA’nin Tiirkiye’de gergek-
lestirmis oldugu yarim yiizyillik hizmetleriyle ilgili olarak
ziyaretgilerini bilgilendirmislerdir.

Sualtr arkeolojik alanlarina dalis turu
Dive excursion to underwater archaeological sites

The sailing tour on the beautiful schooner and
training ship BODRUM, sailing with favourable
wind about halfway towards Kos and back, de-
monstrated the conditions of ancient seafaring
under sail. The afternoon was crowned by a
wine tasting at the Garova winery of Mehmet
Vuran.

Thursday was devoted to ancient Halikarnas-
sos with visits to sites within modern Bodrum,
guided by Semih Adiyaman and the author,
beginning with the Maussolleion, as one of the
Seven Wonders of the Ancient World, the theat-
re, and then ending at the Myndos gate with the
city walls and the necropolis. In the afternoon,
Peta Knott, Education Officer of the Nautical
Archaeology Society, offered a workshop for
developed NAS-tutors and candidates in the
Academia Mediterranea Halicarnassensis.

Thursday evening the academic portion began
with the opening of the poster exhibition and
reception of DEGUWA in the Nurol Kiiltiir
Merkezi. In addition to the academic posters,
the foyer of the Kiiltiir Merkezi was adorned by
a splendid photo exhibition of underwater arc-
haeological research of the Institute of Marine
Science of Dokuz Eyliil University.

Friday morning, the lecture program, again
in Nurol Kiiltiir Merkezi, began with opening
remarks by Ahmet Aras, the mayor of Bodrum,
by the author for DEGUWA, and with a minu-
te‘s silence in commemoration of Sebastiano
Tusa. The papers of Friday and Saturday were
focused upon the general topic of the conference
“Archaeology between Water and Land”, with
sections on “Lakes and Rivers”, “Sea Shores”,
and “Harbours”.

STS BODRUM’la
yelken turu
Sailing on STS
BODRUM
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Cumartesi aksami, Harun Ozdas ve Nilhan Kizil-
dag bize 1695 Koyunadalar1 Deniz Savasi sirasinda
batan Venedik gemileri projeleriyle ilgili miikem-
mel bir sunum yapmistir. Bunu Bodrum Belediye
Bagkani Ahmet Aras’in davetiyle Osmanli Tersa-
nesinde yapilan resepsiyon izlemistir. Pazar giinii
“Antik Donem Teknolojisi ve Kiiltiirel Etkilegim”,
“Arkeolojide Teknolojinin Kullanilmas1”, “Gemi
Yapimi ve Batik Gemiler” bagliklariyla yapilan
derslere ayrilmustir.

Toplamda 17 degisik lilkeden 39 makaleyi dinle-
dik ve 7 poster sunumunu ¢alistik. Makaleler DE-
GUWA’nin SKYLLIS Dergisi’nde yaymlanmak-
tadir. Bunlarin gogu yayinlanmak iizere olan say1
18-2’de yer almustir. Doksan katilimeinin tiimii
konferansin pratik ve teorik, resmi ve gayri-resmi
boliimlerinin yanisira Bodrum’da gordiikleri mi-
safirperverlikten ¢ok keyif almistir. Yine herkesin
ortak hayalkirikligi Bodrum Sualt1 Arkeoloji Mii-
zesi’nin restorasyon nedeniyle kapali olmasiydi.
TESEKKUR

Eski ve yeni belediye baskanlart Mehmet Koca-
don ve Ahmet Aras tarafindan temsil edilen Bod-
rum’a, Bodrum’daki Yo6netim Kurulunu olusturan
Semih Adiyaman, Ibrahim Atalay, Reyhan Destan,
Dilek Ertem, Oguz Hamza, Ozay Kartal, Melek
Uslu, ve Filiz Uygun tarafindan temsil edilen Aca-
demia Mediterranea Halicarnassensis’in davet ve
himayesinden dolay1 ¢ok tesekkiir ediyoruz.

Tiim y6netim kurulu konferansin organize edil-
mesi ve desteklenmesinde ¢ok etkin ve basariliy-
dilar. Desteklerinden dolay1 Bodrum Kaymakami
Bekir Yilmaz’a tesekkiirlerimizi sunariz. DE-
GUWA nin akademik ortag1 Dr. Harun Ozdas tara-
findan temsil edilen Dokuz Eyliil Universitesi’ydi.
Askin Cambazoglu dalis turlarinin rehberligini
yapmustir; Kaptan Mustafa Cengiz ve tayfast STS
Bodrum ile yapilan yelken turunu diizenlemistir;
Prof. Dr. Adnan Diler Pedasa’daki kazilarinin tu-
runu sunmustur; Tugba Ekmekgi Littlefield, Dr.
Deborah Carlson ve Dr. Cemal Pulak bizi INA
laboratuvarlarina ve aksam resepsiyonuna davet
etmistir.

Friday afternoon the conference participants were invited
by the Institute of Nautical Archaeology to their conserva-
tion laboratories. Tugba Ekmekgi Littlefield, Deborah Car-
son, and Cemal Pulak guided all conference participants
through the laboratories and offered a reception in the gar-
den of INA, providing us with insight into a half century’s
worth of underwater archaeological work in Turkey condu-
cted by INA.

Saturday evening, Harun Ozdas and Nilhan Kizildag
gave us a splendid evening lecture on their new research
project on two lost Venetian Shipwrecks from the Battle
of Oinousses in 1695. It was followed by a reception in the
Ottoman Tersane upon invitation of the mayor of Bodrum,
Ahmet Aras. Sunday was devoted to lectures on topics in
the fields of “Ancient Technology and Cultural Exchan-
ge”, “Technology in Archaeology”, and “Shipbuilding and
Shipwrecks”.

In the end, we listened to 39 papers and studied 7 posters
coming from 17 different countries. The papers are being
published in DEGUWA'’s journal SKYLLIS, most of them
in volume 18-2 which will soon appear. All 90 participants
very much enjoyed the practical and theoretical, the formal
and informal parts of the conference, along with the excel-
lent hospitality we received in Bodrum. The only gap ever-
ybody felt was that the Bodrum Museum for Underwater
Archaeology was closed for restoration.
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We are most grateful for the invitation and patronage of
the city of Bodrum, represented by the old and new ma-
yors, Mehmet Kocadon and Ahmet Aras, and the Academia
Mediterranea Halicarnassensis in Bodrum, represented by
its board: Semih Adiyaman, ibrahim Atalay, Reyhan Des-
tan, Dilek Ertem, Oguz Hamza, Ozay Kartal, Melek Uslu,
and Filiz Uygun. All board members were very active and
successful in organizing and supporting the conference.
We thank the district governour of Bodrum Bekir Yilmaz
for his support. The academic cooperation partner of DE-
GUWA was Dokuz Eyliil University izmir, represented
by Dr. Harun Ozdas. Askin Cambazoglu guided the dive
tours; captain Mustafa Cengiz and his crew arranged the
sailing tour on STS Bodrum; Prof. Dr. Adnan Diler offered
a guided tour of his excavations in Pedasa; Tugba Ekmekgi
Littlefield, Dr. Deborah Carlson, and Dr. Cemal Pulak invi-
ted us to the INA laboratories and an evening reception.

Konferans Katilimcilar: Nurol
Kiiltiir Merkezi Amfisinde
Conference Participants in the lec-
ture hall of Nurol Kiiltiir Merkezi.
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XVI. Yiizyill Akdeniz Denizcilik Tarihi
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3. TURGUT REiS VE XVI. YUZYIL AKDENiZ DENiZCiLiK TARIiHi
ULUSLARARASI SEMPOZYUMU
1-2 EKiM 2020 - BODRUM/TURGUTREIS

Degerli Akademisyen ve Aragtirmacilar,

Turgut Reis ve Denizcilik Tarihi Uluslararast Sempozyumlar serisinin iigiinciisii; Bodrum Belediyesi, Tiirkiye
Sualt1 Arkeolojisi Vakfi (TINA), Tiirk Tarih Kurumu, Turgut Reis Tarih Kiiltiir ve Sanat Aragtirmalari Dernegi
(TAKSAD), Bodrum Deniz Miizesi, Piri Reis Universitesi ve BSEU Osmanh Tarihi Uygulama ve Arastirma Merkezi
(BOTAM) isbirliginde, 3. Turgut Reis ve XVL. Yiizy1l Akdeniz Denizcilik Tarihi Uluslararasi Sempozyumu adiyla
1-2 Ekim 2020 tarihlerinde Bodrum - Turgutreis’te gerceklestirilecektir.

Bu sempozyumun oncelikli amaci, Bodrum’un Turgutreis Beldesinde dogup denizlere agilan Turgut Reis’in
biyografisinin bilinmeyen yonlerini, ana kaynaklarin ig151inda yeni, dzgiin bilgi ve belgelerle aydinlatacak nitelikli
calismalar tegvik etmektir. Sempozyumun kapsami, genis bir perspektifle XVI. yiizyilda Akdenizdeki denizcilik
faaliyetlerinin incelenmesi, deniz savaslari, stratejisi ve denizcilik teknolojisinin transferi gibi alanlar1 da konu
edinmektedir.

Agilig bildirisi, Istanbul Universitesi Edebiyat Fakiiltesi, Tarih Boliimi Ogretim Uyesi ve Sosyal Bilimler Enstitiisii
Akdeniz Diinyas1 Arastirmalari Yiiksek Lisans Programi Baskani Prof. Dr. Idris BOSTAN tarafindan sunulacaktir.
Ayrica, Tiirk Tarih Kurumu Seref Uyesi olan, 26 Subat 2018 tarihinde Ankara Universitesi tarafindan fahri doktora
verilerek onurlandirilan ve 01 Mart 2019 tarihinde kaybettigimiz Akdeniz Denizcilik Tarihi Aragtirmalar
ile taninan Venedik Ca’Foscari Universitesi Ogretim Uyesi Osmanli Tarihgisi, Tiirk dostu Prof. Dr. Maria Pia
PEDANI anisina dzel bir oturum gerceklestirilecektir.

Bildiri dzetleri, en geg 30 Mart 2020 tarihine kadar info@turgutreissempozyum.orge-posta adresine gonderilmelidir,
Bu tarihten sonra génderilen bildiri 6zetleri Sempozyum Bilim Kurulu tarafindan dikkate alinmayacaktir. Ozet
metinler, Tiirkge ve Ingilizce/Fransizca dillerinde en fazla 400 sdzciikten ve 5 anahtar kelimeden olugmahdir.
Sempozyuma génderilecek bildiri 6zetleri arasinda &zgiin nitelikteki arsiv belgelerine dayanan galismalara
oncelik taninacaktir. Bildiri 6zetleri Sempozyum Bilim Kurulu tarafindan degerlendirilecek ve kabul edilenler
1 Haziran 2020 tarihinde Sempozyum internet sitesinde ilan edilecektir. Sempozyum konular ekte baghklar
altinda sunulmustur. Sempozyumda konusmacilar sunumlarimi Tiirkse, Ingilizce veya Fransizca dillerinde,
20 dakika siire i¢inde yapacaktir. “A” salonunda Tiirkge - Ingilizce — Fransizca dillerinde simultane geviri
gergeklestirilecektir,

Yayimlanacak olan Sempozyum Bildiri Kitab: i¢in tam metin makaleler en gec 1 Aralik 2020 tarihine kadar
e-posta yoluyla “.doc/docx” formatinda gonderilmelidir. Makaleler 25 sayfay: agmamalidir. Yazim kurallar: ile
ilgili bilgiler Sempozyum internet sayfasinda ayrica duyurulacaktir. Makaleler, Sempozyum Bilim Kurulunun
degerlendirmesi sonucundaki karar1 ve onay1 dogrultusunda basilacaktir.

Sempozyuma katiliminiz ve desteginiz Denizcilik Tarihi’nin daha da aydinlanmasi adina bizleri mutlu edecek ve
onurlandiracaktir.

Muzaffér Metin ATA
Oramiral(E).
Tiirkiye Cumhuriyetinin 22. Dz. K.K.
Piri Reis Universitesi Miitevelli Heyeti Uyesi
TINA Vakfi Yonetim ve Seref Uyesi

www.turgutreissempozyum.org

Ahmet ARAS
Bodrum Belediye Bagkani
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3rd INTERNATIONAL SYMPOSIUM OF TURGUT REiS (DRAGUT) AND
XVIth CENTURY MEDITERRANEAN MARITIME HISTORY
OCTOBER 1-2, 2020 - BODRUM/TURGUTREIS

Esteemed Academicians and Researchers,

The 3rd Turgut Reis International Maritime History Symposium, entitled “3rd International Symposium of
Turgut Reis (Dragut) and the XVIth Century History of Mediterranean Maritime History” will be held on Oc-
tober 1-2, 2020 in Turgutreis - Bodrum in collaboration with Bodrum Municipality, The Turkish Foundation
For Underwater Archaeology (TINA), Turkish Historical Society, Turgut Reis Association for Historical, Cul-
tural and Artistic Research (TAKSAD), Bodrum Maritime Museum, Piri Reis University and BSEU Ottoman
History Application and Research Center (BOTAM).

The primary purpose of this symposium is to promote high quality studies that illuminate unknown aspects of
Turgut Reis’s biography and his birth in Turgutreis, Bodrum, as well as to open up the field to new, original
information and documents. The scope of the symposium includes XVIth century maritime activities in the
Mediterranean, naval wars, strategy, and the transfer of maritime technology.

The keynote speech of the symposium will be delivered by Prof. Dr. idris BOSTAN, a member of Istanbul
University Faculty of Letters, Department of History and the Head of the Social Science Institute’s Medi-
terranean World Researches MA Program. Moreover, a special session will be held in memory of Maria Pia
PEDANI, an honorary member of the Turkish Historical Society, who was awarded an honorary doctorate by
Ankara University on February 26, 2018 and passed away on March 1, 2019. She was a faculty member of
the Venetian Ca-Foscari University, renowned for her research on Mediterranean Maritime History and a dear
friend of the Turks.

Please kindly submit your abstracts to info@turgutreissempozyum.org by March 30, 2020 at the latest. The Sym-
posium Scientific Committee will not accept abstracts following the submission deadline. Abstracts should be
maximum of 400 words and 5 keywords in Turkish-English / French. In considering the abstracts, priority will
be given to studies based on original archive documents. The Symposium Scientific Committee will evaluate the
abstracts and will announce those accepted on June 1, 2020 on the symposium’s web page. Please find the sym-
posium topics below. Speakers will present in Turkish, English, or French and will complete their presentations in
20 minutes. Simultaneous translation will be provided in Hall A in Turkish, English and French.

Full text manuscripts for the Symposium Proceedings should be sent by December 1, 2020 at the latest in
.doc/. docx format. Articles should not exceed 25 pages. The guideline on preparing the manuscripts will be
announced on the symposium website. The articles will be published in accordance with the decision and ap-
proval of the Symposium Scientific Board.

Your participation and support in the symposium will be an honor and delight, as it will be a contribution to
further enlightenment in Maritime History.

Ahmet ARAS
Mayor Of Bodrum

Muzaffdr Metin ATA
Admiral (R)
22 Turkish Navy Chief
Member of the Board of Trustees, Piri Reis University
Honorary Member of TINA

www.turgutreissempozyum.org
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SEMPOZYUM KONU BASLIKLARI

« Turgut Reis Aragtirmalar: Turgut Reis'in hayats, kisiligi, karakteri, denizciligi, forsalik donemi, akin ve seferleri,
Barbaros Hayreddin Pasa ile iligkileri, katildig1 deniz savaglary, Karlhili Sancakbeyligi ve Trablusgarb Beylerbeyligi
donemi, Istanbul’da gegirdigi zamanlar, devlet erkimyla iliskileri, Malta Kusatmasindaki rolii ve sehadeti

e XV.ve XVL Yiizy1l Tiirk Denizcileri: Kemal Reis, Burak Reis, Piri Reis, Orug Reis, Barbaros Hayreddin
Paga, Kilig Ali Paga vd.

+ XV.ve XVL Yiizyilda St. John Sovalyeleri - Osmanh iliskileri: Sosyal, askeri, diplomatik ve ekonomik
iligkiler

» XVLI. Yiizyil Akdeniz Diinyasinda Denizcilik

» Deniz Giicii ve Stratejisi

o Deniz Savaglari: Seferler, savaglar ve carpigmalar

¢ Deniz Politikalar:

+ Deniz Ticareti ve Hukuku

« Korsanhk

» Giivertede Hayat

o Denizcilik Meslegi ve Denizciler: Biyografiler ve hatiralar

« Kartografya ve Deniz Haritalar

+ Deniz Yapilari: Liman ve iskeleler, kiy1 istihkamlari, tersaneler, deniz fenerleri vs.

» Denizcilik Teknolojisi: Gemi ingasi, kiirekli ve yelkenli gemiler, gemi mithendisligi vs.

o Denizcilik Arsivleri

o Denizcilik Mirasi: Sanatta deniz ve denizcilik temasi, deniz ve denizcilik miizeleri, gemilerin tarihi, XVL
yiizyll Osmanli batiklar:

ONEMLI TARIHLER
«  Ogzet son gonderim tarihi: 30 Mart 2020
« Kabul edilen 6zetlerin ilan tarihi: 1 Haziran 2020
+  Sempozyum tarihi: 1-2 Ekim 2020
o Sempozyum bildiri kitabr icin tam metin makale son gonderim tarihi: 1 Aralik 2020
SEKRETERYA

Tarik Eray CAKIR
Selen CAMBAZOGLU

ILETiSIM

www.turgutreissempozyum.org
E-Posta: info@turgutreissempozyum.org
Tel: +90 532 452 37 47 / +90 533 683 18 68

www.turgutreissempozyum.org
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SYMPOSIUM TOPICS

* Research on Turgut Reis : Turgut Reis’s life, personality, character, maritime approach, his term as a
galley slave, raids and expeditions, his relationship with Barbaros Hayreddin Pasha, sea wars, his term as the
Governor of Karhili Sanjak and Tripoli, time spent in Istanbul, the role of the siege of Malta, martyrdom

* Turkish Seamen of the 15th and 16th Centuries: Kemal Reis, Burak Reis, Piri Reis, Orug Reis,

Barbaros Hayreddin Pasha, Kili¢ Ali Pasha

* Knights of John - Ottoman Relations in the 15th and 16th Centuries : Social, military, diplomatic and
economic relations

* XVI. Century Maritime in the Mediterranean World

* XVIth Century Maritime World in Mediterranean

* Naval Power and Strategy

» Naval Warfare : Campaigns, battles and sieges

 Naval Policies

* Maritime Trade and Maritime Law

* Corsairs and Piracy

* Life on Board

* Maritime Labours and Maritime Communities : biographies and memories

» Cartography and Sea Charts

» Maritime Architecture : ports and harbours, coastal fortifications, shipyards, lighthouses, etc.

* Maritime Engineering : shipbuilding, sailships, streamships, marine engines, etc.

* Maritime Archives

* Maritime Heritage : The theme of the sea in art, maritime museums, history of ships, 16th Century Otto-
man wrecks

IMPORTANT DATES

* Deadline for sending the abstract : March 30, 2020

* Announcement of Accepted Papers : June 1, 2020

* Date of Symposium : October 1-2, 2020

* Submission date of the paper in full text : December 1, 2020

SYMPOSIUM SECRETARIES

Tarik Eray CAKIR
Selen CAMBAZOGLU

CONTACTS

Www.turgutreissempozyum.org
info@turgutreissempozyum.org
Tel: +90 532 452 37 47/ +90 533 683 18 68

www.turgutreissempozyum.org
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DUZENLEME KURULU

Ahmet ARAS - Diizenleme Kurulu Bagkani, Bodrum Belediye Baskani
Muzaffer Metin ATAC - Piri Reis Universitesi Miitevelli Heyeti Uyesi
Prof. Dr. Refik TURAN - Tiirk Tarih Kurumu Bagkant

Oguz AYDEMIR - TINA Vakfi Baskan

Emel CAKALOGLU - Bodrum Belediye Baskan Yardumcist

Tayfun YILMAZ - Bodrum Belediye Baskan Yardimcist

Ahmet DEMIREL - Bodrum Belediyesi Mali Hizmetler Miidiirii

Selen CAMBAZOGLU - Bodrum Deniz Miizesi Miidiirii

Isik BIREN - Koramiral (E)

Tarik Eray CAKIR - Turgut Reis Tarih Kiiltiir ve Sanat Arastirmalar: Dernegi
Dog. Dr. Mustafa Giirbiiz BEYDIZ - Cankir: Karatekin Universitesi
Dr. Ogr. Uyesi Cihan YEMISCI - Bilecik Seyh Edebali Universitesi

Dr. Ogr. Uyesi Ibrahim AKIN - Piri Reis Universitesi

Dr. Ogr. Uyesi Oktay CETIN - Piri Reis Universitesi

Ogr. Uyesi Funda SONGUR - Piri Reis Universitesi

Uzm. Merve BICER - Bilkent Universitesi

Ali Riza ISIPEK - Albay (E.), Emekli Deniz Miizesi Komutant

BILIM KURULU

Muzaffer Metin ATAC - Bilim Kurulu Bagkan, Piri Reis Universitesi Miitevelli Heyeti Uyesi - TURKIYE

Prof. Dr. Salih OZBARAN - Emekli Ogretim Uyesi - TURKIYE

Prof. Dr. idris BOSTAN - Istanbul Universitesi — TURKIYE

Prof. Dr. Rhoads MURPHEY - University of Birmingham — INGILTERE

Prof. Dr. Dejanirah COUTO - Ecole Pratique des Hautes Etudes - FRANSA

Prof. Dr. Rui Manuel LOUREIRO - Universidade NOVA de Lisboa - PORTEKIZ

Prof. Dr. Miguel Angel de Bunes IBARRA - Consejo Superior de Investigaciones Cientificas [CSIC] - ISPANYA
Prof. Dr. Vesna MIOVIC - Zavod za Povijesne Znanosti u Dubrovniku — HIRVATISTAN

Prof. Dr. Chekib BENAFRI - University of Algiers - CEZAYIR

Prof. Dr. Ozlem KUMRULAR - Dogus Universitesi - TURKIYE

Dog. Dr. Mustafa Giirbiiz BEYDIZ - Cankiri Karatekin Universitesi - TURKIYE

Dog. Dr. Mikail ACIPINAR - Katip Celebi Universitesi - TURKIYE

Dr. Ogr. Uyesi Ardian MUHA]J - Center of Albanological Studies, The Institute of History - ARNAVUTLUK
Dr. Ogr. Uyesi Cihan YEMISCI - Bilecik Seyh Edebali Universitesi - TURKIYE

Dr. Ogr. Uyesi Evrim TURKCELIK - Ankara Sosyal Bilimler Universitesi - TURKIYE

Dr. Ogr. Uyesi Fatma SIMSEK - Akdeniz Universitesi - TURKIYE

Dr. Ogr. Uyesi Ozgiir ORAL - Istanbul Universitesi - TURKIYE

Dr. Ogr. Uyesi Ali KARAHAN - Bilecik Seyh Edebali Universitesi - TURKIYE

www.turgutreissempozyum.org
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ORGANIZING COMMITTEE

Ahmet ARAS - Chairman of the Organizing Committe, Mayor of Bodrum

Muzaffer Metin ATAC - Member of the Board of Trustees, Piri Reis University

Prof. Dr. Refik TURAN - President of Turkish Historical Society

Oguz AYDEMIR - Chairman of the Board, The Turkish Foundation for Underwater Archaeology (TINA)
Emel CAKALOGLU - Deputy Mayor of Bodrum

Tayfun YILMAZ - Deputy Mayor of Bodrum

Ahmet DEMIREL - Financial Services Director of Bodrum Municipality

Selen CAMBAZOGLU - Bodrum Maritime Museum

Isik BIREN - Vice-Admiral (R)

Tarik Eray CAKIR - Turgut Reis Association for Historical, Cultural and Artistic Research (TAKSAD)
Assoc. Prof. Mustafa Giirbiiz BEYDIZ - Cankar1 Karatekin University

Asst. Prof. Cihan YEMISCI - Bilecik Seyh Edebali University

Asst. Prof. Ibrahim AKIN - Piri Reis University

Asst. Prof. Oktay CETIN - Piri Reis University

Funda SONGUR - Piri Reis University

Merve BICER - Bilkent University

Ali Riza ISIPEK - Navy Captain (R)

SCIENTIFIC COMMITTEE

Muzaffer Metin ATAC - Chairman of the Scientific Committee, Member of Board of Trustees, Piri Reis University - TURKEY
Prof. Dr. Salih OZBARAN - Faculty Member (R) — TURKEY

Prof. Dr. Idris BOSTAN - Istanbul University — TURKEY

Prof. Dr. Rhoads MURPHEY - University of Birmingham — ENGLAND

Prof. Dr. Dejanirah COUTO - Ecole Pratique des Hautes Etudes — FRANCE

Prof. Dr. Rui Manuel LOUREIRO - Universidade NOVA de Lisboa — PORTUGAL

Prof. Dr. Miguel Angel de Bunes IBARRA - Consejo Superior de Investigaciones Cientificas [CSIC] — SPAIN
Prof. Dr. Vesna MIOVI - Zavod za Povijesne Znanosti u Dubrovniku — CROTIA

Prof. Dr. Chekib BENAFRI - University of Algiers — ALGERIA

Prof. Dr. Ozlem KUMRULAR - Dogus University — TURKEY

Assoc. Prof. Mustafa Giirbiiz BEYDIZ - Cankirt Karatekin University — TURKEY

Assoc. Prof. Mikail ACIPINAR - Katip Celebi University — TURKEY

Asst. Prof. Ardian MUHAI - Center of Albanological Studies, The Institute of History — ALBANIA

Asst. Prof. Cihan YEMISCI - Bilecik Seyh Edebali University — TURKEY

Asst. Prof. Evrim TURKCELIK - Social Sciences University of Ankara — TURKEY

Asst. Prof. Fatma SIMSEK - Akdeniz University — TURKEY

Asst. Prof. Ozgiir ORAL - Istanbul University — TURKEY

Asst. Prof. Ali KARAHAN - Bilecik Seyh Edebali University — TURKEY

www.turgutreissempozyum.org
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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 iizere diin-
yanin gesitli cografyalarinda bilimsel ¢alismalar sonucunda ulagilan 6zgiin malzeme tizerine hazirlanmig ya da konusunda
ozgiin fikirler {iretmeyi amaglayan ¢aligmalar1 yayinlamay: hedefler. Derginin yayin politikasina uygun olarak, génderilen
calismalar editorler ve bilimsel hakem kurulunun kararina gore yayin programi i¢ine alinacaktir. Dergi icinde makale, not,
haber ve kitap bagliklar: altinda 6zgiin makalelere, denizcilik arkeolojisi alaninda yapilan kazi ve ylizey arastirmalarina,
epigrafi alaninda hazirlanan ¢aligmalara, kitap tanitimlarina, bilimsel tartigma ve elestiri yazilarina yer verilecektir. Yayin-
larin Bat1 Avrupa dillerinden birinde (Ingilizce, Almanca, Fransizca) kaleme alinmis olmasi gerekmektedir. Bu nedenle
Tiirk¢enin yani sira bu dillerde hazirlanmis olan makaleler de kabul edilecektir. Ancak dergi i¢indeki tiim boliimler iki
dilde Tiirkge ve Ingilizce olarak yayinlanacaktir.

SURE

TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanir. Yayimlanmasi istenen makalelerin
basim tarihinden en geg iki ay 6nce gonderilmis olmasi gerekmektedir. Yazilarin editér Mehmet Bezdan'a gonderilmesi gerek-
mektedir. E-posta: mehmet@bezdan.org

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

TINA’ya makale gonderen her yazar agagidaki kosullar1 kabul etmig say1lir.

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

YAZIM KURALARI

Makaleler, Word dosyasinda yazilmig olmalidir.

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

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

Metin iginde bulunan ara bagliklarda kiigiik harf kullanilmali ve koyu (bold) yazilmalidir.

Noktalama igaretlerinde dikkat edilecek hususlar;

Metin iginde yer alan ‘fig.’ibareleri, parantez i¢inde verilmeli; fig. ibaresinin noktasindan sonra bir bosluk birakilmali (fig.1);
ikiden fazla ardigik figiir belirtiliyorsa iki rakam arasina 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 tagiyorsa soyadlari arasinda bosluk birakmaksizin kisa tire kullanil-
malidir. (OZSOY-SADIK); bir makale birden fazla yazarli ise her yazardan sonra bir bosluk, ardindan uzun tire yine bosluktan
sonra diger yazarin soyad: gelmelidir. (ALTAN — ERCAN).

“Bibliyografya ve Kisaltmalar” boliimii makalenin sonunda yer almali, dipnotlarda kullanilan kisaltmalar, burada agiklanmali-
dir. Dipnotlarda kullanilan kaynaklar birden gok 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 igin):
Bass, G., Van Dorrninck, F. H., >’ A Fourth-Century Shipwreck at Yasst Ada‘’, AJA4, Vol. 75, No. 1, January 1971, 27-37.
Dipnot (kitaplar icin):

GREEN 2004, 19.
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Dipnot (Makaleler i¢in):

BASS — VAN DORRNICK 1971, 32, P1. 2, Fig. 8.

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

Figiirlerde ¢6ziiniirliikk en az 300 dpi; format ises RAW, TIF veya JPEG olmalidir.

TINA’ nin tablet ve sair formattaki versiyonlari igin fotograf degerleri 1024x768, video formati ise mp4 olmalidir. Bu de-
gerleri saglamayan fotograf ve videolar TINA tarafindan yukarida belirtilen formatlara doniistiiriilecektir. Yazar/yazarlar
bunu kabul etmis sayilir.

Makale metninin sonunda figiirler listesi yer almalidir.

Metin yukarida belirtilen formatlara uygun olmak kaydiyla 6zel sayilar harig¢ 15 sayfay1 gegmemelidir.

YAYIN ETIGI:

TINA Denizcilik Arkeolojisi Dergisi’nde yayinlanan makalelerde ulusal ve uluslararasi gegerli etik kurallarina uyul-
malidir. Bir bagka kaynaktan alint1 yapilan figiirlerin sorumlulugu yazara aittir. Bu nedenle kaynak belirtilmelidir.
YAYIN ILKELERI

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

TINA, basta Anadolu kiyilart ve Akdeniz olmak iizere diinyanin her kdsesinde gergeklestirilen denizcilik arkeolojisi
alaninda ¢aligmalara yer vermektedir.

TINA, Haziran ve Aralik aylarinda olmak tizere yilda iki kez yayimlanir; Dergi yonetimi dilerse 6zel say1 gikarabilir.
Yayimlanmasi istenen makalelerin en ge¢ basim tarihinden ii¢ ay 6nce gonderilmis olmasi gerekmektedir. Makale ve
figiirler ayr1 dosyalar halinde elektronik posta veya CD’ye yiiklenerek kargo ile gonderilmelidir. Ayrica makalenin basili
bir 6rnegi 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 ulastig1 tarihten itibaren iki say1 iginde yayinlanmayan c¢aligmalari baska dergi ve sair mecrada yayinlaya-
bilir.

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

Vakfa gonderdigi makalenin 6zgiin oldugunu; daha evvel baska bir yerde yaymlanmadigini; makalenin {igiin-
cii sahislarin bagta fikri haklar olmak iizere herhangi bir hakkini ihlal etmedigini; keza makale i¢inde kulla-
nilan gorsellerin tiglincii sahislarin haklarini ihlal etmedigini; makaleyi TINA’da yayimlanmak iizere Vakfa
gondermekle yazinin TINA Denizcilik Arkeolojisi Dergisi i¢inde, basili olarak ve/veya dijital herhangi bir
ortamda (internet, mobil vb.) ortamda herhangi bir siire kisitlamasi1 bulunmadan yayinlanmasina, ¢ogaltilma-
sina, yayllmasina, saklanmasina, umuma iletilmesine izin verdigini, licretli ve/veya iicretsiz olarak iiglincii
sahislara kullandirilmasina muvafakati oldugunu; Vakfa verdigi isbu haklar sebebiyle Vakif’tan ve/veya bu
haklar1 kullananlardan herhangi bir iicret ve/veya bedel talep etmeyecegini; makalenin Tiirkge ve/veya Ingi-
lizce’ye gevirebilecegini; Vakif’in makaleyi 6zel say1 ve sair sekillerde ¢ikaracagi say1 ve/veya yayinlar icinde
kullanabilecegini; kabul, beyan ve taahhiit eder.

TINA’ya makale gonderen yazarlar, yukarida yer alan “Yazim Kurallar1”, “Yayin Ilkeleri” ve “Muvafakatna-
me” i¢inde yer alan diizenleme ve hiikiimleri kabul etmis sayilirlar.

Herhangi bir sorunuz durumunda; mehmet@bezdan.org adresine e-posta génderebilirsiniz.
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TINA MARITIME ARCHAEOLOGY PERIODICAL

MANUSCRIPT SUBMISSION REQUIREMENTS AND PUBLICATION GUIDELINES

OBJECTIVE AND SCOPE

The TINA Maritime Archaeology Periodical aims to publish articles on original material obtained as a result of scientific
studies, or original ideas in the field of Maritime Archaeology in various geographies of the world, mainly on the Ana-
tolian 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 periodi-
cal shall contain original 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: mehmet@bezdan.org

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

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

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

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

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

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

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

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

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

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

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

Footnote (for books):
GREEN 2004, 19.

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

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

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

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

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

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

PUBLICATION ETHICS STATEMENT:

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

PUBLICATION GUIDELINES

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

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

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

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

Manuscripts may be in Turkish or English.

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

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

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

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

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

If you have any questions, please send an e-mail to mehmet@bezdan.org.
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