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*Oguz Aydemir

SUNUS / PRESENTATION

2019 yilinin ilk sayis1 Deniz Jeoarkeolojisi tizeri-
ne ¢ok disiplinli aragtirmalar1 konu aliyor; arkeo-
loji ve yer bilimleri metodolojik teorik agidan gok
disiplinli aragtirma sonuglarmna yer verildi.

TINA Tiirkiye Sualti Arkeolojisi Vakfi 2019
yilina Akdeniz Universitesi ve Texas A&M Uni-
versitesi INA Institute of Nautical Archaeology
kurumlarini bir araya getirerek kesfedilen “Diin-
ya’'nin en eski batig1” kazisina birlikte ¢caligma
ortami saglamistir. Bu sekilde ¢ok 6nemli bir
iglev iistlenen Vakfimiz ayrica kurulusunun 20.
yilin1 geride birakirken Mustafa Vehbi Kog adi-
na diizenlenmesi dngdriilen sempozyum ile ilgili
onemli bir girisimde bulunmustur.

Saym Caroline Kog¢ himayesinde 2020 Haziran
ayimda gerceklestirilecek olan sempozyum diin-
yanin sualti arkeolojisiyle ilgili en seckin isimle-
ri biraraya getirecek. Uluslararasi sempozyumun
Vakfimizin kurucularindan Mustafa Vehbi Kog
arkadasimizin unutulmaz hizmetlerini 6liimsiiz-
lestirerek gelecege tasima ortamini saglayacagi-
na inaniyoruz.

* TINA Tiirkiye Sualti Arkeolojisi Vakfi
Yonetim Kurulu Baskani

The first issue of TINA Maritime Archaeology Periodical
in 2019 focuses on multidisciplinary research on Marine
Geoarchaeology, including a wide coverage on outcomes
of multidisciplinary researches in terms of archaeology
and earth sciences both methodologically, and theoreti-
cally.

By summoning the Akdeniz University and the INA In-
stitute of Nautical Archaeology at Texas A&M University
in 2019, TINA Turkey Underwater Archaeology Founda-
tion paved the way for a collaborative study on excavation
of the recently discovered "World's oldest shipwreck". As
it leaves behind the 20th year of its establishment, Our
Foundation, which has such a very important function in
this regard, has also made an important initiative regard-
ing the symposium planned to be organized on behalf of
the late Mustafa Vehbi Kog.

The symposium, which will be held in June 2020 under
the auspices of Mrs. Caroline Kog, will bring together the
most distinguished names in the field of underwater ar-
chaeology. We believe that the international symposium
will immortalize the unforgettable services of Musta-
fa Vehbi Kog, our friend and one of the founders of our
Foundation, and provide an opportunity to carry them into
the future.

*Chairman of the Board
TINA Turkish Foundation for
Underwater Archaeology



* Mehmet
Bezdan
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EDITOR / EDITOR

2014 yilindan bu yana yayinlanan TINA Denizcilik
Arkeolojisi Dergisi, basta Anadolu kiyilar1 ve Akdeniz
olmak tizere diinyanin her kosesinde gerceklestirilen
denizcilik arkeolojisi alaninda yapilmis ¢calismalara yer
vermektedir. Hakemli siireli bir yaym olan derginin bu
sayis1 Deniz Jeoarkeolojisi konusunda yapilmis ¢ok
disiplinli arastirmalar1 konu alan 6zel bir say1 olarak
hazirlanmistir.

S6z konusu sayida, arkeoloji ve yerbilimlerini meto-
dolojik ve teorik agidan bir araya getiren ¢ok disiplinli
aragtirma sonuglari ve tartigmalara yer verilmistir. Bu
kapsamda, sualtinda kalmis Antik Donem kiy1 ve liman
yerlesimleri ile deniz seviyesi degisimlerinin bu yerle-
simlere etkileri tartisilmistir. Bu sayiyla birlikte Tiirki-
ye’de yayimlanan bir dergide ilk kez uzman arastirmaci-
lar tarafindan yazilmis jeoarkeolojik ¢alismalara iligkin
makaleler bir araya getirilmistir.

Tiirkiye kiyilarinda bulunan antik liman kentlerinde
jeomorfoloji, paleocografya ve jeoarkeoloji ¢aligmalari
yiiriiten Prof. Dr. Ertug Oner ve ¢alisma arkadaslari, bu
sayida farkli bolgelerde gerceklestirilen sondaj verileri-
ne dayanarak, Holosen Donem palecografyasi-eski kiy1
cizgisi degisimleri ile bunun antik yerlesimlere etkisini
ortaya ¢ikaran 6nemli bir ¢alismasini bizlerle paylas-
mistir. Deniz seviyesi degisimlerinin Antik Dénem kiy1
ve liman yerlesimleri {izerindeki etkileri konusunda
onemli ¢alismalari bulunan Dog. Dr. Harun Ozdas ve
Dr. Ogr. Uy. Nilhan Kizildag, dergimizin 11. 6zel say1-
sinda, Halikarnassos antik limani ve ¢evresinde yiiriit-
tiikleri jeoarkeolojik aragtirmaya iligkin ilk sonug¢larini
yayinlamislardir. Dog. Dr. Mustafa Kogak ise gliniimiiz-
de denizle baglantis1 kesilmis Patara Antik Limani’nda
yiiriitiilen jeoarkeolojik ¢aligmalara iligskin sonuglar ile
ileriki aragtirmalar i¢in kullanilacak yontemleri bu sayi-
da ortaya koymustur.

Holosen Donem boyunca, iklim degisimi ve tektonik
hareketler sonucunda deniz seviyesinin yiikselmesiyle
bir¢ok kiy1 ve liman yerlesimi sular altinda kalmstir.
Akdeniz kiyilarinda yerlesen toplumlar etkileyen bu
yikici olay, gelecekte de cografyayr degistirerek insan-
lar iizerinde rol oynayacaktir. Bu nedenle, jeoarkeoloji
sadece kiiltiir ve cografya arasindaki etkilesimi ortaya
cikarmakla kalmayip, kiy1 seridi yerlesimlerinin gele-
cekte nasil etkilenecegi konusunda da bilgi saglamak-
tadir.

Diinyada uzun yillar 6nce 6nemi fark edilerek {ize-
rine ¢ok sayida caligmalar yapilan deniz jeoarkeolojisi
alaninda, Tirkiye kiyilarinda da son yillarda kapsamli
arastirmalar yiiriitiilmektedir. Bu alandaki makaleleriy-
le 6zel sayimiza katkida bulunan degerli yazarlara ve
makalelerin gelismesinde biiylik rolii olan hakemlere
emekleri igin tesekkiir ederiz.

** Nilhan
Kizildag

Being published since 2014, TINA Maritime Archaeo-
logical Periodical covers studies on maritime archaeology
carried out all around the world, mainly in Anatolian
shores and the Mediterranean Sea. The current issue of
this peer-reviewed journal is now published as a special
issue that focused on multidisciplinary studies performed
on Marine Geoarchaeology.

The issue contains the results from multi-disciplinary
studies and discussions which combine archaeology and
geo-sciences methodologically and theoretically. In this
context, submerged ancient coastal and harbor settlements
and the effect of sea level changes on such settlements
have been discussed. This issue achieves to bring articles
on geoarchaeological studies by specialist researchers
together for the first time in a journal published in Turkey.

Prof. Dr. Ertug Oner and his colleagues, who have per-
formed many projects on geomorphology, paleo-
geography, and geoarchaeology in the ancient harbor
settlements along the coast of Turkey, have published
their notable paper on the effect of Holocene paleogeog-
raphy-paleo shoreline changes on the ancient settlements,
taking into account drilling data from various locations.
Dr. Harun Ozdas, Assoc. Prof., and Dr. Nilhan Kizildag,
Assist. Prof., who have remarkable studies on the impacts
of sea level changes on the ancient coastal and harbor
settlements, published the preliminary results of their
geoarchaeological survey, which was performed in the an-
cient Halicarnassus Harbor and its surroundings. Dr. Mus-
tafa Kogak, Assoc. Prof., presented the results concerning
the geoarchaeological studies performed in the ancient
harbor of Patara, which is now disconnected with the sea,
and the methods to follow for the future studies.

During the Holocene, many coastal and harbor settle-
ments has been submerged due to sea level rise as a result
of climate changes and tectonic movements. This
catastrophic event, which has impacted on coastal inhab-
itants in the Mediterranean, would also effect on human
habitations in the future by changing the geographic con-
ditions. For this reason, geoarchaeology not only brings
out the relationship between culture and geography, but
also provides information on how coastal settlements may
be affected by similar events in the future.

The importance of marine geoarchaeology has been
recognized in the world many years ago and a great num-
ber of studies have been carried out in this field. In recent
decades, remarkable comprehensive researches have been
conducted along the coast of Turkey. We would like to
give special thanks to the authors for their valuable contri-
butions to this special issue; and to the reviewers for their
constructive comments and efforts improved the quality
of the articles.

* Editor / Chief Editor: Mehmet Bezdan. mehmet@bezdan.org
** Nilhan Kizildag, Dokuz Eyliil Universitesi., ** Nilhan Kizildag. Dokuz Eyliil University. 7
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TINA ARTICLE

TURKIYE’NIN BATI VE GUNEY KIYILARINDAKI
ANTIK YERLESMELERIN PALEOCOGRAFYA VE
JEOARKEOLOJIK OZELLIKLERI

PALEOGEOGRAPHICAL AND GEOARCHAEOLOGICAL
CHARACTERISTICS OF ANCIENT SETTLEMENTS ON THE
WESTERNAND SOUTHERN COASTS OF TURKEY

* Ertug Oner

% ** Serdar Vardar

*** Aylin Karadag #wxk Rifat {lhan

Anahtar kelimeler: Tiirkiye, Ege Denizi, Akdeniz, Antik yerlesmeler, Paleocografya, Jeoarkeoloji
Keywords: Turkey, Aegean Sea, Mediterranean, Ancient Settlements, Paleogeography, Geoarchaeology

OZET

Paleocografya ve Jeoarkeoloji arastirmalarimizin te-
melini, Holosen’de meydana gelen dogal cevre degis-
melerini belirlemek ve bu alanlarda mevcut antik yer-
lesmelerin bu degisimlerden nasil etkilendigini ortaya
koymak olusturur. Holosen’de meydana gelen cev-
resel degismelerin arastirilmasi genel jeomorfolojik
degerlendirmeler yaninda 6zellikle heniiz pekismemis
ve bu zamana 6zgli sedimanlarin yani aliivyonlarin
incelenmesi ile gerceklestirilir. Ciinkii gegen siirede
meydana gelen ortam degigmelerinin izleri ve kanit-
lar1 bu sedimanlar iginde saklidir. Ancak Holosen yas-
I aliivyal sedimanlar heniiz asinmamis olup birikim
halindedirler. Aliivyal sedimanlarin 6zelliklerini belir-
lemek i¢in bu sedimanlarm bulundugu aliivyal alan-
larda delgi sondajlar yapilmaktadir. Delgi sondajlar
ile altivyonlar iginden sediman drnekleri alinarak, la-
boratuvar ortaminda sedimantolojik ve paleontolojik
analizler yardimiyla birikim alanlarinin degisen dogal
ortam Ozellikleri belirlenmektedir. Son buzul maksi-
mumunu izleyen donemde, buzullarin erimesine bagli
yiikselen deniz seviyesi kiy1 cizgisini karaya dogru
ilerletmis; yiikselmenin durmasindan sonra ise aliiv-
yal bogulmalarla kiy1 ¢izgisi agiga dogru cekilmistir.
Bu donemlerde kiyilarda liman kentleri olarak kuru-
lan eski yerlesmeler, giderek kiy1 ¢izgisinden oldukca
icerilerde kalmis ve eski 6zelliklerini kaybetmislerdir.

ABSTRACT

In paleogeographical and geoarchaeological investiga-
tions, we focus on evaluating natural environmental chang-
es during the Holocene era, and determining their effects on
the ancient settlements located in such areas. The research
on environmental changes during the Holocene includes
overall geomorphological evaluations as well as analyses
of unconsolidated sediments and sediments specific to the
period, i.e. alluvial deposits because traces and evidences of
the environmental changes during this period are hidden in
such sediments. However, these Holocene-age alluvial sedi-
ments have not eroded, but in deposits. Therefore, it is need-
ed to perform core drillings in alluvial sediments since it
is unable to observe their intrinsic characteristics naturally.
It is determined the changing environmental characteristics
in deposits by taking core samples from alluvial deposits
through core drillings and carrying out sedimentological
and paleontological analyses in a laboratory setting. During
the period following the last glacial maximum, the sea lev-
el rising due to melting glaciers moved the shoreline land-
ward; and the shoreline retreated away by alluvial drowning
after cessation of sea level rise. During these periods, the
ancient settlements that were originally established as port
towns on the coast lines gradually shifted landward, losing
their original characteristics.

*Ertug Oner, Orcid ID: 0000-0002-9712-5277. Ege Universitesi, Edebiyat Fakiiltesi, Cografya Béliimii, 35100, Izmir, Bornova,

Tiirkiye, ertug.oner@ege.edu.tr
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“'SerdarVardar, Orcid ID: 0000-0002-8448-9290. Izmir Katip Celebi Universitesi, Sosyal ve Beseri Bilimler Fakiiltesi, Cografya
Béliimii, 35620 Balatcik, Cigli, Izmir, Tiirkiye, serdarvardar@yahoo.com
Serdar Vardar, Orcid ID: 0000-0002-8448-9290. Izmir Katip Celebi University, Faculty of Humanities and Social Sciences De-
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* Aylin Karadasg, Orcid ID: 0000-0002-3845-3246. Ege Universitesi, Edebiyat Fakiiltesi, Cografya Béliimii, 35100, Tzmir, Borno-

va, Tiirkiye, aykapsiz@gmail.com

Aylin Karadas, Orcid ID: 0000-0002-3845-3246. Ege University, Faculty of Letters, Department of Geography, Bornova, 35100,

Izmtr, Tiirkiye, aykapsiz@gmail.com
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Paleocografya ve jeoarkeolojik aragtirmalar ile ortaya
koydugumuz ve bu gelismeleri ayrintili olarak agiklayan
bulgular, giniimiizde baz1 kesimleri aliivyonlarla ortiilen
bu tip antik yerlesmelerde siiren arkeolojik kazi ¢aligma-
larma katkilar saglamistir. Paleocografya arastirmalari-
nin, jeoarkeoloji kapsaminda arkeolojiye olan katkilar
yaninda, gecmis donemlerdeki dogal cevre degismele-
rinden hareketle, gelecekte olabilecek bu tiir degisme-
lerin olumlu ya da olumsuz etkilerini yorumlamak ve
gerekli 6nlemleri alabilmek agisindan da 6nemi fazladur.
GIRIS

Kuvaterner’deki buzul ¢aglarinda sularmn biiyiik mik-
tarlarda yiiksek enlemlerde ve yiiksek daglarda kati
halde tutulmasi nedeniyle deniz seviyeleri algalmis, bu
caglarin arasindaki iliman donemlerde ise buzullarm
erimesi nedeniyle de deniz seviyeleri yiikselmistir. Son
buzul ¢caginda -130 metrelerde olan Diinya denizlerinin
seviyesi, Orta Holosen’e (7000-6000 y1l 6nce) kadar bu-
glinkii seviyesine yiikselmis ve ozellikle akarsu agizla-
rina karsilik gelen algak kiyilarda i¢ kesimlere sokulan
deniz sular1 koy ve korfezler olusturmustur. Orta Holo-
sen’de deniz seviyesi yiikselmesinin durmasiyla bu kez
koy ve korfezler aliivyonlarla dolarak kiy1 ¢izgisi deniz
yoniinde ilerlemistir.

Buzul c¢aglart Tiirkiye’de buzullasma anlaminda
onemli etki yapmamigtir. Bu donemlerde yalnizca yiik-
sek daglarda sirk-vadi buzullarinda ilerlemeler olmus,
ancak ortii seklinde buzul gelisimi meydana gelmemis-
tir. Buna karsilik son buzul ¢agini izleyen 1sinma donemi
yiiksek enlemlerdeki bilyiik buzul ortiilerinin erimesine,
buna bagli olarak biitiin diinyada deniz seviyesinin yiik-
selmesine neden olmustur. Bu yiikselme 100 metreden
fazladir. Bunun anlami, giinimiizden 20.000 y1l kadar
once deniz seviyesinin bugiinkiinden 130 m kadar al-
cakta bulunmasidir!. Bircok arastirmanmn sonuclarina
gore deniz seviyesi 20.000 yil dncesinden bugiine dogru
hizla yiikselmis, glintimiizden 7000 y1l dncelerde bu-
glinkli seviyesine yaklagmis, bundan sonra yiikselme
yavasglamig ve 6000 yil kadar 6nce bugiinkii seviyesin-
de yiikselme durmustur* (Fig. 1A ve 1B). Kuskusuz
bu donemde deniz, kiyilardaki ¢ukur girintilere, akarsu
agizlarina sokularak buralari koy ve korfezlere doniis-
tiirmiistiir. Ornegin, son buzul ¢aginin sonlarinda Ege ve
Akdeniz kiyilarindaki ova alanlarinda kiy1 ¢izgisi daha
acikta ve eski ova yiizeyleri ise bugiinkiinden metrelerce
asagida akarsu tagkin ovalari olup deltalar1 daha agikta
bir konumda gelismis olmalidir. Bundan sonra, “Erken
Holosen” olarak niteledigimiz denizin hizli yiikselmesi
déneminde sular bugiinkii ova alanlarini hizla kaplamis,
buradaki akarsularin eski deltalar: sular altinda kalirken,
kiy1 ¢izgisi buglinkiinden daha igerilere sokulmusgtur®.

' LAMBECK vd 2002; PELTIER 2002
>WAELBROECK vd 2002; KAYAN 2012; BRUCKNER vd 2010
SKAYAN 1988, 1991, 1995; ONER 2013, 2016
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Findings as a result of paleogeographical and
geoarchaeological surveys, which enable to
demonstrate such developments in detail have con-
tributed to ongoing archaeological excavations in
such settlements, of which some parts have been
covered with alluvial deposits. In addition to con-
tributing to archaeology, paleogeographic studies
are important in interpreting positive or negative
impacts of such potential changes in the future,
and taking necessary actions based on the changes
in the natural environment in the past.
INTRODUCTION

During glaciation in the Quaternary period, sea
levels were lowered due to huge volumes of wa-
ter trapped in high latitudes and high mountains
in solid form, and then raised due to melting gla-
ciers during interglacial epochs. The global sea
level, which was 130 meters lower than at present
during the last ice age, has risen to its present level
until the middle Holocene (7000-6000 years ago),
which resulted in seawater moving landward, par-
ticularly in low shores, and estuaries, and eventu-
ally leading to landforms such as bays and gulfs.
Once the sea level rise ceased during the Middle
Holocene, bays and gulfs were silted up by allu-
vial sediments, this time advancing the shoreline
seaward.

It appears that the glacial ages did not ex-
ert an important impact in glaciation in Turkey.
During these epochs, there were only advances of
cirque-valley glaciers, but no ice sheet formation.
However, the warming period following the last
ice age caused melting of large glacial sheets at
high latitudes so that global sea level rose accord-
ingly. The rise exceeded 100 meters, which means
that the sea level was 130 m lower than at present
around 20,000 years ago'. According to findings
from several studies, the sea level rose rapidly
around 20.000 years ago, getting it closer to its
present level around 7000 years ago, and then it
slowed down, and stopped at its present level 6000
years before present® (Fig. 1A and 1B). It is certain
that during that period, the sea moved into shallow
coves and estuaries, transforming them into bays
and gulfs. For example, the position of shoreline
in the coastal plains on the Aegean and Mediterra-
nean coasts was probably far off the present coast-
line during the late last ice age, and the former
plain surfaces were of floodplains of rivers several
meters below today, where their delta should have
formed more far away.

' LAMBECK et al 2002; PELTIER 2002
>WAELBROECK et al 2002; KAYAN 2012; BRUCKNER
etal 2010
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Fig. 1: A) Son buzul ¢ag1 maksi-
mumunu izleyen yaklasik 20 bin
yilda iklim ve deniz seviyesi degis-
meleri (Kayan, 2012). B) Son 7000
yildaki Dogu Akdeniz (Yunanistan-
Turkiye-Israil ve Misir) kiyilarinda
deniz seviyesi degismeleri (Briick-
ner vd., 2010).
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Orta Holosen (giiniimiizden 7000-6000 y1l 6nce) deniz
yiikselmesinin yavasladigi ve bugiinkii seviyede durdu-
gu donemdir. Bu dénem kiy1 alanlarinda sekillenmeyi
etkileyen morfodinamik siireclerin biitiinilyle degistigi
bir donemdir. Sabit deniz seviyesine gore karadan gelen
altivyonlar kiytyr doldurmaya, biiyiik akarsu agizlarinda
deltalar gelismeye baslamistir. Boylece bir dnceki do-
nemde deniz yiikseldigi i¢in karaya sokulan kiy1 ¢izgisi
bu dénemde aliivyonlarla dolarak denize dogru ilerleme-
ye baglamistir. Bu donemde akarsularin oniinde biiyiik-
ce deltalarin gelisimi miimkiin olmustur. Boylece eski
deltalart altta denizle kaplanan akarsular, yeni deltalari-
n1 modern deniz seviyesine gore, daha igeride, bugiinki

and Egypt) coasts during past 7000
years (Briickner et al., 2010).

alaninda olusturmuglardir. Buna gore deniz kiyilarinda-
ki altivyal diizliikler bugiine ait basit olusumlar degildir.
Bunlar zaman ve mekan bakimindan farkli boliimleri olan
kompleks birer jeomorfolojik olusumdur. Bu noktada pa-
leocografya ve jeoarkeoloji arastirmalarinin amaci boyle
kompleks yapili kiy1 diizliiklerinde farkli olusum kat-
manlarini, birimlerini incelemek, tanimlayip ayirt etmek,
bunlarin 6zelliklerine ve gelisimlerine dayanarak bugiin-
kii cografi cevrenin sekillenmesine 151k tutacak bilgilere
ulagmaktir.

Deniz kiyilarindaki aliivyal diizliiklerde Holosen dnce-
si eski ova yiizeylerine ulagsmak, mevcut sondaj olanakla-
riyla bu derinlige inilemedigi i¢in miimkiin olmamaktadir.
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Ozel ya da ornegin Devlet Su lsleri gibi kamunun ilgili
kuruluglarinin derin sondajlart olmakla birlikte bu sondajlar
farkli amaglarla yapildigi ve sedimantolojik olarak yeteri ka-
dar detayli olmadig1 i¢in ¢ok fazla yararlanilamamaktadir.

Ancak yine de Holosen birimleri altindaki derinliklerde ne
gibi degismeler oldugu hakkinda genel yorumlar yapmak ve
ana kaya derinliklerini anlayabilmek miimkiin olmaktadir.
Paleocografya ve jeoarkeoloji ¢alismalarinda delta dolgula-
rinin Orta ve Geg Holosen bdliimlerinin incelenmesi delgi
sondaj yontemi ile miimkiin olabilmektedir. Bunlar deniz
seviyesinin yiikselme doneminin (Erken Holosen) sonlarina
dogru biriken denizel ¢amurlar, denizin bugiinkii seviyesine
yiikseldigi Orta Holosen’deki kiy1 ve bunun ¢evresindeki
kiy1 ortamlarinda biriken sedimanlar, Orta Holosen’den iti-
baren gelisen bugtinkii deltalarin sedimanlar1 ve bunun {ize-
rini kaplayan Ge¢ Holosen akarsu taskin sedimanlarmdan
olusan ortiilerdir.

Giinlimiizde arkeolojik ¢alismalarda birgok bilim alanimnin
katkilarindan yararlanilmaktadir. “Jeoarkeoloji” adi altinda
toplanan bu katkilarin énemli bir kismin1 eski insanlarin d6-
nemlerindeki cografi ¢evre dzelliklerinin belirlenmesi aras-
tirmalart olusturur. Bu arastirmalar, gegmisin cografyasini
ifade eden “Paleocografya” kavrami i¢inde degerlendirilir.
Insanin var oldugu jeolojik zaman yani Kuvaterner, yerse-
killerinin degisimi agisindan kisa sayilabilecek bir donemdir.
Hele, insanin yerlesik doneme ge¢cmesi ve giliniimiize ulasa-
bilecek kalintilart olusturdugu Holosen ya da bunun kiiltiirel
karsilig1 olan Neolitik Donem ise ¢ok daha kisa bir zaman di-
limidir. Son Buzul Dénemi’nden giintimiizdeki 1liman iklim
sartlarina gecisi olugturan buzul sonrasi ¢ag yani Holosen son
11700 yillik zamani kapsar®. Bu siire asagi yukari insanin bir
yere yerlesip medeniyetler kurmaya bagladigi Neolitik do-
nemle uyumludur. Bu nedenle insanin dogal ¢evre degisim-
lerinden en fazla etkilendigi dénem olabilecek Holosen’de
bilyiik boyutlu yersekli degismeleri olmasi beklenmemekle
birlikte, yine de 6nemli jeomorfolojik dogal ¢evre degisme-
leri olmustur. Daha ¢ok aliivyal jeomorfolojide incelenen bu
degismeler, insanlar1 ve medeniyetlerini etkilemistir. Ayni se-
kilde i¢ kuvvetlere bagli olugan volkanik etkinlikler, deprem-
ler ve bunlarin neden oldugu tsunami olaylari tahribi sonucu
biiyiik medeniyetler sona erebilmistir.

AMAC VE YONTEM

Aliivyal alanlarda degisik ekipmanlarla yapilan sondajlar-
da farkli sediman katmanlarmin buglinkii yiizey altindaki di-
sey ve yatay dagilisi1 belirlenmekte, gerekli seviyelerden ali-
nan drneklerin laboratuvarda sedimantolojik ve paleontolojik
analizleri yapilmakta, calisma alanlarimizi olusturan aliivyal
diizliiklerin jeomorfolojik gelisme evreleri aydinlatilarak
paleocografya ozellikleri belirlenmektedir. Yoredeki mev-
cut arkeolojik yerlesmelerin bu sekilde dogal ¢evrelerindeki
degismeler ortaya konarak, o donem insanlarmim bu dogal
cevre degismelerinden etkilenmelerini yorumlayan jeoarke-
olojik degerlendirmeler yapilmaktadir.

*KAYAN, 2012; 2018
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Following that, in the period so called “Early Holo-
cene” when the sea level rose rapidly, the water invad-
ed the present plains promptly, submerging the former
river deltas, and encroaching the shoreline more land-
ward than that of today?.

The Middle Holocene (7000-6000 years before
present) is marked by deceleration and cessation of
the sea level rise at its present level. Morphodynam-
ic processes change entirely during this period, with
an impact on coastal landforms. The alluvial depos-
its from the land under stable sea level conditions
started to silt up the coastline, and form deltas in the
mouths of big rivers. Thus, the shoreline, encroach-
ing landward during the preceding period due to sea
level rise became silted up by alluviums, and started
to move seaward, which has ended up in large river
deltas. So, the rivers whose former deltas submerged
by the sea, have formed new deltas further inland in
their present locations. Therefore, the alluvial plains
on coastal areas are not simple formations. Each of
them is a complex geomorphological formation with
different compartments in terms of time and location.
So, the objective of paleogeography and geoarchae-
ology researches is to determine and distinguish var-
ious formation layers, units in such complex coastal
plains, and obtain information on shaping of modern
geographic environment based on their characteristics
and evolution.

It is difficult to access to Pre-Holocene plain sur-
faces in the alluvial plains on coastal areas since it is
not possible to reach this depth with available drilling
facilities. It is not made use of details obtained from
drillings by private or public organizations such as
State Hydraulic Works since they perform those drill-
ings for some other purposes and their sedimentolog-
ical analysis does not meet the research expectations.
Yet, it is evaluated drillings carried out by private or
public organizations in order to have a general idea
on what type of changes occurred at the depths below
the Holocene units, and have information on depths
of bedrocks. Alluvial core drillings provide data in or-
der to study the Middle and Late Holocene segments
of the delta deposits, which include the marine muds
that accumulated towards the end of the sea level rise
(Early Holocene), the shorelines during the Middle
Holocene when the sea rose to its present level, and
the sediments in their surrounding coastal environ-
ment, the sediments of present deltas which have been
formed since the Middle Holocene and the overlying
sheets consisting of river flood sediments from the
Late Holocene.

SKAYAN 1988, 1991, 1995; ONER 2013, 2016



Aliivyal Jeomorfoloji — Paleocografya calismalarinda
kullandigimiz sondaj ekipmanlar1 degisik ozelliklerde
takimlar halindedir. Bunlardan ilki aliivyal zeminlerde
sediman 6rnegi almay1 saglayan insan giiciine dayali el
burgusu olarak ifade edilen Eijkelkamp sondaj takimi-
dir (Fig. 2). Mekanik olarak insan giicii ile ¢evrilen ve
birbirine eklenerek aliivyal zemine dogru inen baglantt
ve degisik 6zellikte uclardan olusan bu ekipmanla ancak
her defasinda 20°ser cm kadar ilerlemek miimkiindiir
(Fig. 2). Zemin ozelliklerine gore degismekle birlikte
en fazla 10-12 m derinliklere inilebilmektedir. Bunun
yaninda benzin motorlu Cobra kompresorleri ile zemine
cakilan degisik u¢ modelleri ve birer metrelik baglanti-
lar ikinci tip sondaj ekipmanlarini olusturmaktadir. Bu
sondaj kompresorleri ve birer metrelik uglarla aliivyal
zeminlerde 35 metre derinlige kadar inmek ve 6rnek al-
mak miimkiindiir (Fig. 2).

Arazide sondajlarla alman sediman Ornekleri renk
ozellikleri degismeden ayni1 anda resimleri ¢ekilir, degi-
sik her birimi temsil eden 6rnekler alinir, diizenli olarak
etiketlenir ve 6zenle torbalanip Aliivyal Jeomorfoloji
laboratuvarina tasinir. Aliivyal Jeomorfoloji laboratuva-
rinda diizenli olarak tasinan sondaj 6rneklerine, burada
tane boyu analizi, kimyasal analizler ve paleontolojik
analizler olmak {izere bir dizi analiz uygulanir (Fig. 3).
Tane boyu o6zellikleri, o taneleri tasiyan, isleyen, birik-
tiren giicler ile birikim ortaminin &zellikleri ve zaman
icinde gecirdigi degisimler hakkinda bilgi verir. Karbo-
nat orani, pH ve tuzluluk vb. gibi kimyasal 6zellikler
yine birikim ortamini yorumlamada énemlidir. Bunun
gibi sedimanin igerdigi organik ve inorganik kalmtilar,
birikim ortamimin hangi bliimlerinin zaman i¢inde nasil
ozelliklere sahip oldugunu iyi yansitir. Ozellikle mevcut
makro ve mikro fosiller taninabildigi takdirde, o ortami
cok iyi tanimlar. Paleontolojik agidan bentik foramini-
ferler ve ostrakodlar gibi yasam ortaminda 6lmiis ve ta-
sinmamig mikro fosiller ¢ok dnemlidir. Benzer sekilde,
sediman iginde bulunan insanin kullandig1 malzemelere
ait parca ve kirintilar, jeoarkeolojik yorumlar agisindan
son derece 6nemlidir. Cevrede insanlarin yasadigi ve o
ortama ilk olarak ne zaman yerlestikleri ve gegen siirede
olan degigmeler hakkinda yorum yapma firsati dogar.
Sondajlarla alman sediman drekleri ile analiz yapilan
digerleri ¢ok diizenli olarak depo laboratuvarlarimizda
korunmaktadir (Fig. 3).

Bu sekilde aliivyal jeomorfoloji ve paleocografya-je-
oarkeoloji amagli ilkemizde ve yurt disinda ¢ok sayida
projeye katkida bulunmakta ve farkli alanlarda calis-
maktay1z. Burada 6zellikle Ulkemizin Ege ve Akdeniz
kiyilarinda gerceklestirdigimiz ve ortaya ¢ikan sonugla-
rimizin da bu alanlardaki arkeolojik arastirmalara kat-
kida bulundugu ¢alismalarimizdan bazi 6rnekler sunul-
mustur (Fig. 4).

SKAYAN 1994; ONER 2013, 2016a, 2016b
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Today, archaeological studies benefit from con-
tributions by many different scientific disciplines.
A good part of these contributions that fall into the
scope of “geoarchacology” are represented by stud-
ies on contemporary geographical-environmental
conditions of ancient people. These researches are
within the scope of “paleogeography”, which refers
to past geography. The geological time in which the
human existed, i.e., the Quaternary, is a short pe-
riod in terms of changes in landforms. Especially,
the Holocene period or its cultural equivalent, the
Neolithic Period during which human beings settled
down, and created artifacts that could have survived
to present day, is a much shorter period of time.
The postglacial epoch as a transition from the last
ice age to the mild climate conditions, i.e. the Holo-
cene, spans the past 11700 years*. This period cor-
responds roughly with the Neolithic Period during
which human beings settled down and started to
establish civilizations. Therefore, although no large-
scale changes are expected in landforms during Ho-
locene, which is probably a period where human
beings were most affected by natural environmental
changes, there were still significant geomorpholog-
ical changes in their natural environment. Mainly
observed in geomorphology, these changes have led
to impacts on human beings and their civilizations.
Similarly, as a result of destruction from volcanic
activities, earthquakes and resulting tsunami events
associated with internal powers, big civilizations
could have come to an end.

OBJECTIVE AND METHODS

The core drillings carried out in alluvial plains by
various equipments enable determination of ver-
tical and horizontal distribution of different sedi-
mentary layers under the present-day surface, while
sedimentological and paleontological analyses are
performed in laboratories on samples from certain
levels, elucidating geomorphological development
of alluvial plains in phases as well as their paleo-
geographical characteristics. That helps identifying
changes in natural environments of existing archae-
ological settlements in the region and enables us to
make geoarchaeological evaluations about the im-
pacts of these environmental changes on people of
the period.

The drilling equipments we use during alluvi-
al geomorphology and paleogeography studies
have a range of various features’. The first one is
Eijkelkamp drill set, a hand-operated auger which
allows sediment sampling in alluvial depositional
areas (Fig. 2).

*KAYAN, 2012; 2018
SKAYAN 1994; ONER 2013, 2016a, 2016b
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Fig. 2: Eijkelkamp el burgusu sondaj takimu (iistte) ve benzin motorlu vurma baslikli Atlas Copco Cobra modelleri ile

yapilan delgi sondaj calismalari.

Fig. 2: Core drillings carried out using a hand-operated Eijkelkamp drilling set (upper) and gasoline powered 2-stroke

Atlas Copco Cobra breakers.

Fig. 3: Delgi sondajlarla
araziden alinan sediman or-
nekleri ve bunlarin Aliivyal
Jeomorfoloji laboratuva-
rinda tane boyu, kimyasal,
paleontolojik ve palinolojik
analizleri ile bu 6rneklerin
sistematik olarak korunduk-
lar1 depo laboratuvarimizdan
goriinimler.

Fig. 3: Images of the sedi-
ment samples obtained from
the land by core drillings,
and their particle size, chem-
ical, paleontological and
palynological analyses at the
Alluvial Geomorphology
Laboratory, and storage labo-
ratory where the samples are
systematically stored.
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Fig. 4: Ege ve Akdeniz kiyilarimizda yapilan paleocografya-jeoarkeoloji aragtirmalarindan segilen drnek ¢aligma noktalart. 1-
Gokgeada, Yenibademli Hoytigi, 2- Madra Cayi Deltasi, Yeniyeldegirmeni Hoytigii, 3- Gediz Deltasi, Panaztepe, 4- Bornova
Ovasi, Smyrna (Bayrakli), Yesilova hoyiikleri, 5- Urla, Klazomenai-Liman Tepe, 6- Cesme Baglararast Hoytigi, 7- Kusadasi
Kuy1 Diizliigii, Kadikalesi (Anaia), 8- Sarigay Vadisi, Damlibogaz, Pilav Tepe, 9- Esen Ovasi Patara, Letoon, 10- Finike Ovast,
Limyra, 11- Tarsus Ovasi, Gozliikule Hoyligi, 12- Asi Deltasi, Sabuniye Hoytuigii.

Fig. 4: Sample study sites selected from the paleogeographical-geoarchaeological surveys carried out on Aegean and Mediter-
ranean coasts. 1- Yenibademli Mound, Gokgeada, , 2- Yeniyeldegirmeni Mound, Madra Creek River Delta, 3- Panaztepe, Gediz
Delta, 4- Smyrna (Bayraklr) Yesilova Mounds, Bornova Plain 5- Klazomenai-Liman Tepe, Urla 6- Baglararasi Mound, Cesme 7-
Kadikalesi (Anaia), Kusadast Coastal Plain 8- Damlibogaz, Pilav Tepe, Saricay Valley 9- Patara, Letoon, Esen Plain 10- Limyra,
Finike Plain 11- Gozliikule Mound, Tarsus Plain 12- Sabuniye Mound, Asi Delta.

1- GOKCEADA BUYUKDERE VADISI, YENIBADEMLI HOYUGU

Ulkemizin, 285 km? yiizol¢iimii ile en bilyiik adast
olan Gokgeada (Imroz), Ege Denizi’nin kuzeydogu-
sunda, Canakkale Bogazi’'min kuzeybatisinda yer alir.
Anadolu-Gelibolu selfi iizerinde bulunan Gokgeada,
Gelibolu yarimadasina 20 km uzakliktadir (Fig. 4).
Biiyiik ekseni gilineybati-kuzeydogu dogrultusunda
uzanan Gokg¢eada’nin en biiylik akarsuyu Biiyiikde-
re’dir. Biiylikdere tagkin ovasinin en eski yerlesim
yeri, Erken Bronz Cag (Giliniimiizden 5000 y1l 6nce)
kiltiiriiyle belirlenen Yenibademli Hoyiigi diir® (Fig.
5). Giiniimiiz kiy1 seridinden yaklagik 1,5 km igeride
kalan bu yerlesimin deniz seviyesinden yiiksekligi 18
m civarindadir. Hoytikte 1996 yilinda arkeolojik ka-
zilar baslatilmistir. Halen siiren kazilarda MO 3. ve 2.
bin yillarina ait bulgular tespit edilmistir’. Yenibademli
Hoyugii niin dogal ¢evresinin Erken Bronz Cagi’ndan
giiniimiize kadar 6nemli dl¢iide degistigi anlagilmakta-
dir. Yenibademli Hoytigii’ndeki arkeolojik aragtirma-
lar, bu dogal cevre degismeleri belirlendiginde daha
anlamli olmaktadir.

Yenibademli Hoytigii ve cevresinde aliivyal jeomor-
foloji calismalari kapsaminda en derini 35 metreyi bu-
lan toplam 44 adet aliivyon delgi sondaj1 yapilmistir
(Fig. 5). Bu sondajlarin analizleri sonucunda, biriktik-
leri yani yansittiklart ortam 6zellikleri yorumlanmigtir.
Bu yorumlar ile Ege kiyilarna ait genel jeomorfolojik
bilgilerimiz birlikte degerlendirilerek, Yenibademli
Hoylgii niin paleocografya 6zellikleri ortaya konmus-
tur (Fig. 5-6).

SHURYILMAZ 1998, 2000, 2001, 2002a, 2002b; HURYILMAZ —
SEVINC 1999
"HURYILMAZ 2004, 2006a, 2006b, 2006¢, 2011, 2013, 2014, 2018

Mechanically operated by man-power and consist-
ing of combined connections going down to the al-
luvial ground and drilling bits with various features,
this equipment is capable of advancing only 20 cm
every time (Fig. 2). Although it depends on the char-
acteristics of the ground, it can go down to a depth of
10-12 m at most. Beside this, a second type of drilling
equipment includes different types of bits driven into
the ground by engine-powered Cobra drillings and
one-meter connections. It is possible to go down to
a depth of 35 meters and take sample from alluvial
grounds with this drilling compressors and one-meter
connections (Fig. 2).

The sediment samples obtained by drillings are
immediately recorded by camera before losing their
color properties, and the samples representing each
different unit are appropriately labeled, carefully
bagged, and regularly transferred to the alluvial geo-
morphology laboratory. The drilling cores transferred
to alluvial geomorphology laboratory undergo a series
of analyses, mainly grain size analysis, chemical anal-
ysis and paleontological analysis (Fig. 3). Grain size
characteristics provide information about the condi-
tions of transportation, processing and deposition of
these grains as well as the changes they undergo over
time. Chemical properties such as rate of carbonate,
pH and salinity are also important for assessment of
depositions.
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Fig. 5: Biiyiikdere asag1 boliimii ve Yenibademli HOyiigii ¢cevresinde yapilan delgi sondaj yerleri ve sondaj sonuglarma
gore hazirlanan D-B ve K-G dogrultulu seri kesitler (Oner vd., 2019a).

Fig. 5: Core drilling sites carried out in the lower section of Biiylikdere and in the vicinity of Yenibademli Mound, and
cross-sections in E-W and N-S directions prepared according to the results from these drillings (Oner et al., 2019a).
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Buna gore hoytgiin bulundugu Biiylikdere vadisinin
bu boliimiinde, Pre-Holosen’de derin bir yarmtinin ol-
dugu, Holosen transgresyonu ile Orta Holosen’e kadar
hizla yiikselen denizin bu yarintiya sokularak ince uzun
bir koy olusturdugu ve hoyiigiin bu koya dogru uzanan
kiigtik bir ana kaya sirt1 iizerinde yerlestigi belirlenmis-
tir. Hoytigiin kuzey ve batisina kadar sokulan deniz,
glineye vadinin daha i¢ kismina dogru uzanmistir (Fig.
5-6). Deniz muhtemelen bugiinkii havaalan kii¢iik pis-
tinin giiney ucuna kadar ulagmistir. Deniz seviyesi yiik-
selmesinin giiniimiizden 6000 y1l 6nce sona ermesiyle,
Biiyiikdere koyunun akarsularin tasidigi sedimanlarla
dolma siireci hizlanmustir. Vadi igindeki deniz Orta Ho-
losen’den itibaren Biiyiikdere ve diger kiiciik akarsula-
rin tagidigr sedimanlarla hizla doldurulmus, kiy1 ¢izgisi
giineyden kuzeye dogru ilerlemistir. Denizel birimin en
tistteki delta-kiy1 sedimanlarini akarsu tagkin sediman-
lart kaplamistir. Gelisme bugiinkii kiy1 ¢izgisine kadar
devam etmistir. Onceleri koya dogru uzanan kiigiik bir
yarimada {izerinde bulunan Yenibademli Hoyugi, gii-
niimiizde tagkin ovasi tizerinde nispi yiiksekligi 10 met-
re civarinda olan kiigiik bir tepecik halinde kalmigtir®
(Fig. 5-6). o
2- MADRA CAY1 DELTASI, YENIYELDEGIRMENI HOYUGU

Altmova, Madra Cay1’nin tasidig1 aliivyonlarm Ed-
remit ve Candarli depresyonlart arasinda KB-GD
dogrultusunda uzanan bir ¢ukurlugun dogu kenarmi
doldurmasi ile olusmus bir deltadir® (Fig. 4). Holosen
transgresyonu ve bunu izleyen aliivyal bogulma siirec-
leri, Altinova’da 6nemli degigmelere yol agmis ve kiyi
cizgisi yeniden sekillenmistir. Bu degismelerin ortaya
konulmas1 amaciyla ovada 32 adet sondaj yapilmistir.
Sondaj orneklerinin analizleri ve C14 tarihlemeleriyle
delta-kiy1 ovasinin paleocografyasi ve jeoarkeolojisi
degerlendirilmistir'® (Fig. 7).

Arastirma sonucunda, Altinova’nin Holosen’deki
alivyal gelisiminde ii¢ ana donem belirlenmistir. Bun-
lar; Erken Holosen transgresyon donemi, Orta Holosen
denizel sedimantasyon donemi, Ge¢ Holosen delta-tas-
kin ovast gelisimidir. Bunun yaninda mikrofosillere
dayanarak yapilan analizlerin yardimiyla denizel sedi-
manlar; erken transgresyon donemi, orta denizel donem
ve geg denizel-azmak donemi olarak ii¢e ayrilmistir.

Ayrica, bu donemlerle iligkili olarak gliniimiizden
7000, 6000, 5000 ve 3000 yil dncesine ait dort eski kiy1
cizgisi belirlenmistir. Bu degismelerin etkisiyle deltada-
ki ilk yerlesimin, Giiniimiizden Once 5000 yilina ait ki-
yida bulunan Yeniyeldegirmeni hoyiikte (Erken Bronz)
basladig1 anlagilmistir. Deltadaki ilk yerlesim olan bu
hoyiigiin Erken Bronz Donemi’nde kiyida bulundugu
ve bu kiymin kuzeyinde eski bir lagiiniin ve kiy1 okunun
var oldugu belirlenmistir!! (Fig. 7).

$ONER 20002, 2000b, 2001a; ONER vd. 2013a, 2019a, ONER —
VARDAR 2017, 2018; KAPSIZ 2004

9VARDAR 2010

WK AYAN 2003; KAYAN — VARDAR 2007a, 2007b; VARDAR —
ONER 2017a

1VARDAR 1999
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Similarly, organic and inorganic matter in the sediment
reflect well which part of the deposition had what kind
of characteristics over time, and particularly macro-and
micro-fossils, if identifiable, describe sedimentary envi-
ronments very well. Paleontologically micro-fossils such
as benthic foraminifera and ostracods, which are dead and
not transported from their habitat are very important. Sim-
ilarly, fragments and particles of human used materials
in the sediment are also important in geoarchaeological
assessments. It gives opportunity to make interpretations
on where people lived in the vicinity, when they first set-
tled and the changes that have taken place over time. The
sediment samples and others that have been analyzed are
stored in the storage of the laboratories (Fig. 3).

Thus, we contribute to many national and internation-
al projects of alluvial geomorphology and paleogeogra-
phy-geoarchaeology, and work in different fields. In the
present article, we provide some examples of the activi-
ties on the Aegean and Mediterranean shorelines of Tur-
key that have contributed to several archeological studies
(Fig.4). ) -

1- YENIBADEMLI MOUND, GOKCEADA BUYUKDERE VALLEY

Gokceada (Imbros), the largest island in Turkey with
a surface area of 285 km? lies on the northeastern part
of the Aegean Sea to the northwest of the Dardanelles
Strait. Located on the Anatolian-Gallipoli shelf, it is 20
km far from the Gallipoli Peninsula (Fig. 4). Biiylikdere
is the biggest stream of Gokceada whose larger axis lies
in southwest-northeast direction, and the earliest settle-
ment area of the Biiyiikdere floodplain is the Yenibademli
mound as described by an Early Bronze Age (5000 years
ago from present) culture® (Fig. 5). The settlement, which
is approximately 1.5 km away from the sea, rests around
18 m above sea level. The archaeological excavations that
were initiated in the mound in 1996 are ongoing and yield-
ing finds from the 3rd and 2nd millennia BC’. It appears
that the natural habitat of the Yenibademli Mound has sig-
nificantly changed from the Early Bronze Age to modern
day. The archaeological evaluations at the Yenibademli
Mound becomes more significant when these environ-
mental changes are identified.

It is carried out a total of 44 core drillings, the deep-
est being 35 m, during alluvial geomorphological studies
at the Yenibademli Mound its environs (Fig. 5). Evalua-
tions were made on their reflection of the environment,
i.e. depositions as a result of analysis of these drillings.
These evaluations were combined with the general geo-
morphological knowledge about the Aegean coastal lines
in order to reveal paleogeographical characteristics of the
Yenibademli Mound (Fig. 5-6).

SHURYILMAZ 1998, 2000, 2001, 2002a, 2002b; HURYILMAZ —
SEVINC 1999
"HURYILMAZ 2004, 20062, 2006b, 2006¢, 2011, 2013, 2014, 2018
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Fig. 6: Biiyiikdere asag1 Vadisi’nin paleocografik gelisim asamalari (A ve B- Holosen transgresyonu ile yiikselen deniz
seviyesine bagl kiy1 ¢izgisinin Biiyiikdere Vadisi’ne dogru sokulmasi, Giiniimiizden énce 7000-6000 yillari; C, D, E,
F- 6000 y1l 6ncesinden giiniimiize Biiyiikdere Vadisi i¢indeki koyun aliivyal bogulma ile dolma asamalari) ile son 7000

yillik gelisiminin rekonstriiksiyonu (Oner ve Vardar, 2017).

Fig. 6: A and B- Paleogeographic evolution stages of the lower valley of Biiyiikdere (encroachment of shoreline to-
wards the Biiyiikdere Valled due to rising sea level by Holocene transgression, 7000-6000 years before present day; C,
D, E, F- a reconstruction of the siltation of the bay within the Biiyiikdere valley by alluvial drowning since 6000 years
ago and its evolution during past 7000 years (Oner and Vardar, 2017).

Son 7000 y1l boyunca aliivyonlarla dolarak denize
dogru ilerleyen kiy1 ¢izgisi Madra Baraji’nin yapimin-
dan sonra tekrar karaya dogru gerilemeye baslamistir.
Altinova kiyilari, Madra ¢ay1 {izerine baraj insasindan
sonra kiy1 erozyonun gelistigi bir alan haline gelmis
ve kiy1 boyunca uzanan yazlik yerlesim alanlarini et-
kilemistir. Kiy1 erozyonu alinan 6nlemlere ragmen ki-
yidaki yerlesimleri tehdit etmeye devam etmektedir'?.

2KAYAN — ONER 2007

BERINC 1955
4ERKANAL 2006

18

3- GEDIZ DELTASI, PANAZTEPE

Gediz Deltasi, Izmir Korfezi’nin kuzey kiyilarda
bulunur ve Bati Anadolu’nun en biiyiik kiy1 ovalarin-
dan biridir" (Fig. 4).

Deltadaki Maltepe sirt1 ve eteklerinde bulunan Pa-
naztepe ve limani oldugu disiiniilen Limankent arke-
olojik yerlesimleri Menemen’in Maltepe mahallesin-
dedir™.




Bu antik alanlarin kurulus ve yasamlari, delta geli-
siminin agamalar1 ile yakindan ilgilidir. Holosen’de
meydana gelen deniz ve kiyi ¢izgisi degismeleri Panaz-
tepe’nin bulundugu Gediz delta gelisimini kontrol et-
migstir. Son Buzul Cagi maksimumunda ¢ok aciklarda
olan kiy1 ¢izgisi Holosen transgresyonu ile hizla karaya
dogru ilerlemistir.

Eski Gediz delta alanin1 kaplayan denizin en ¢ok yiik-
seldigi donem (GO 7000-6000) kiy1 cizgisinin karaya
dogru en fazla girinti yaptigi donem olmustur. Daha
sonraki donemde Gediz irmaginin tasidigi aliivyonlar-
la yeni ve son deltasini olusturmasi ile kiy1 ¢izgisi bu-
glinkli konumuna ulagsmistir. Bugiinkii delta ovasinda
bulunan Maltepe sirt1 kuzeydogusundaki Panaztepe ve
Limankent yerlesimleri de giiniimiizden yaklagik 6000
yil dnce kurulmuslardir’. Bu durumda Gediz deltasinimn
son donem gelismeleri ile Panaztepe ve Limankent arke-
olojik yerlesimlerinin kurulusu arasinda yakin bir iligki
bulunmaktadir'®. Gediz deltasinin paleocografya ozel-
liklerinin belirlenmesi ve buradaki eski yerlesmelerin
jeoarkeolojisine 151k tutmak amaciyla ovada toplam 20
adet delgi sondaj yapilmistir. Sondajlarin yorumlanmasi
sonucunda GD-KB dogrultulu genel bir kesit iizerinde
Gediz deltas1 dolgularinin son 7000 yildaki denizel ve
deltaik ana sediman birimleri ayirt edilmistir (Fig. 8).
Orta Holosen’de Gediz deltasinin eski kiyisinmn (GO
7000-6000) K-G dogrultulu bir hatta Musabey, Kesik-
kdy, Ulucak mahallelerinin bat1 kenar1 boyunca uzandigi
belirlenmistir'”. Maltepe koyii ile Limankent arasindaki
KB-GD dogrultulu kesitte ise denizin Limankent kena-
rina kadar ulastig1 anlagiimistir (Fig. 8). Bunun yaninda,
Maltepe mahallesinin bulundugu bolgedeki tepelik ala-
nin Orta Holosen’de bir ada oldugu ortaya konulmustur.
Bu durumda Limankent civarinin eski bir limanin varli-
g1 i¢in uygun kosullara sahip oldugu anlastimistir'®.

4- BORNQVA QVASI KIYILARI, BAYRAKLI HOYUGU (SMYRNA)

Bornova Ovasi ve kiyilart Holosen transgresyonu ile
birlikte hizla sekillenmis ve Izmir’in en eski yerlesim-
leri (sitleri) olan Yesilova ve Smyrna’nin yer aldigi alan
olmustur (Fig. 4,9). Deniz, giinlimiizde kentsel doku ile
biiyiik dl¢iide kapli olan ovanin i¢ kesimlerine transgres-
yonla ¢ok fazla sokulmamistir'®. Bu nedenle i¢ kesimler-
de Orta Holosen ve daha eski doneme ait yerlesimler bu-
lunmaktadir®, Neolitik Dénem’e ait Yesilova bunlardan
en onemlisidir?'. Kiy1 kesimlerinde i¢ kesimlerin aksine
transgresyonla kiy1 ¢izgisinin 6nce karaya dogru ilerle-
mis daha sonra karadan gelen sedimanlarin birikmesi ile
olusan aliivyal-koliivyal diizliikler ve kiy1 ¢izgisi batiya
dogru ilerlemistir.

1S ERKANAL 2006

1sONER — VARDAR 2018b, 2018c )

7 OZKAN 2012; ONER — KAYAN 2006; KAYAN — ONER 2015
15 ONER — VARDAR 2018b, 2019 )

SKARADAS 2012, 2014a, 2014b; KAYAN — ONER 2013
2DERIN 2007a, 2007b, 2009, 2010, 2012, 2013a, 2015

2 DERIN 2013b
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Based on these evaluations, it appears that in this sec-
tion of the Biiyiikdere Valley on which the mound stands,
there was a deep ravine during Pre-Holocene, and the sea
which rapidly increased until the Middle Holocene with
the Holocene transgression, encroached inland towards
this ravine, forming a long and narrow bay, and the mound
was located on the ridge of a small bedrock, extending
toward this bay. The sea reaching to the north and west
of the mound extended further inland across the valley to
the south (Fig. 5-6). It is likely that the sea was extending
until the southern end of the small runaway of the modern
airport. The silt up of sediments transported by streams in
the Biiyiikdere bay was accelaterated when the sea level
rise stopped 6000 years ago. The sea within the valley was
quickly silted up with sediments transported by Biiyiik-
dere and smaller streams since Middle Holocene, advanc-
ing the shoreline from south to the north. The uppermost
delta coastal sediments of the marine unit were covered
with river flood sediments, which has continued until the
present shoreline. Once standing on a small peninsula ex-
tending toward the bay, the Yenibademli Mound is now a
small hill about 10 meters in height on flood plain® (Fig.
5-6). .

2- YENIYELDEGIRMENI MOUND, MADRA RIVER DELTA

Altinova is a delta formed by alluviums by Madra River
filling the eastern end of a depression in NW-SE direction
between the Edremit and Candarli depressions® (Fig. 4).
The Holocene transgression followed by alluvial drown-
ings led to significant changes in Altinova, reshaping the
shoreline. A total of 32 core drillings were carried out in
the plain in order to reveal these changes. Drill core data
and radiocarbon dating are used to evaluate the paleoge-
ography and geoarchacology of the delta coastal plain'
(Fig. 7)

Three main stages for alluvial sedimentation were iden-
tified in Altinova during Holocene, including the Early
Holocene transgression period, the Middle Holocene ma-
rine sedimentation period, and the Late Holocene delta
flood plain development. Besides, marine sediments were
divided into three as early transgression, middle marine
and late-marine sediments based on microfossil analysis.
Furthermore, four former shorelines associated with these
periods from 7000, 6000, 5000 and 3000 years ago were
identified. It appears that as a result of these changes, the
first coastal settlement in the delta started on the Yeni-
yeldegirmeni Mound (Early Bronze Age) 5000 years ago.
During the Early Bronze Age, the mound was located on
the coastline, where there existed an old laguna and a spit
to the north of the shore!! (Fig. 7).

$ ONER 2000a, 2000b, 2001a; ONER et al. 2013a, 2019a, ONER
— VARDAR 2017, 2018; KAPSIZ 2004

*VARDAR 2010

"KAYAN 2003; KAYAN — VARDAR 2007a, 2007b; VARDAR —
ONER 2017a

""VARDAR 1999

19



TINA

g ﬁmml—un--rm_u o s
FH0 1 o e Frares s Florepad Bmines

F D 1 Ot M Trorgrrsf By breanien | b i
L e s Trm g Ty Dy

cUNnOMUZ a

R L -3

B TETETe| St Tl ot TR ik&
[ g

T ,}

WTY himpans P iy ey ks 3017

Fig. 7: Madra Cay1 Deltasinda yapilan sondaj sonuglarina gore hazirlanan kesitler ve deltanin son 7000 yillik gelisme
asamalar1 (Vardar ve Oner, 2017).

Fig. 7: Cross-sections prepared based on the results of core drillings in the Madra River Delta and evolutionary stages
of the delta in the past 7000 years (Vardar and Oner, 2017).

Smyma antik kenti bu degisimin gergeklestigi  Cagi’ndan bu yana hizla degisen Bornova Ovasi ki-
ovanin kiy1 kesiminde yer almaktadir. Bu degisim- yilarinda ortaya ¢ikan kiyi-karasal ge¢is ortamlarini
lerin ortaya konulabilmesi i¢in Bornova Ovast ve belirlemek i¢in mikrofosil, polen ve elemen analizle-
Smyrna’da delgi sondajlar gergeklestirilmistir. Tung  rinden yararlanilmistir®.

2 AKBULUT 2011; KARADAS 2014a, 2014b
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Fig. 8: Gediz Deltas1
sondaj sonuglarina gore
hazirlanan kesitler ve
Panaztepe-Limankent
cevresinin paleocografik
rekonstriiksiyonlart (Oner
ve Vardar, 2018b; 2018c;
2019).
Fig. 8: Cross-sections
prepared based on the
results of core drillings
in Gediz Delta and pa-
leogeographical recon-
structions of the vicinity
e of Panaztepe-Limankent
7500 4800 va G i ; : (Oner and Vardar, 2018b;
' : 2018c; 2019).
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Bornova Ovasi’nda Son Buzul Maksimumunu izleyen Holosen transgres-
yonuyla denizin Izmir Kérfezi {izerinden ovaya dogru bugiinkii kiy1 ¢izgi-
sine oranla 1,5 km kadar sokuldugu ortaya konmustur (Fig. 9). Ovanin orta
béliimiinde bulunan Yesilova, Ipeklikuyu ve Yassitepe hdyiikleri, denizin en
fazla ilerledigi Orta Holosen’de dahi kiy1 ¢izgisinden 2,5 km kadar igeride
bulunmuslardir. Buna karsilik giiniimiizde kiyidan 600 metre i¢eride bulunan
Bayrakli Hoytigii ise bir yarimada seklinde denizle ¢evrilmistir (Fig. 10). Ye-
silova Hoytgi 8500 y1l once ilk yerlesildigi donemde, kiy1 ¢izgisinin biraz
daha acikta olmasi nedeniyle, giinlimiize oranla kiyiya daha uzakta bulun-
mustur. Orta Holosen’den itibaren deniz seviyesi ylikselmesinin sona ermesi
ile ovadaki kiiciik akarsular son 6000 yillik donemde ancak 1,5 km’lik kiy1
kusagini sedimanlarla doldurabilmistir. Bu olayda Bronz Cagin’da deniz se-
viyesinde meydana gelen birkag metrelik algalma da yardimci olmustur®. Bu
dénemde Santorini Volkani’nin Minoan piiskiirmesine (GO 3640 yillari) ait
kiillerinin de bolgeye ulastig1 ve Bayrakli Hoyiigii cevresindeki kiiciik gol ve
batakliklarda korundugu belirlenmistir (Fig. 10). Deniz seviyesinin 2000 y1l
kadar 6nce yeniden giiniimiiz seviyesine ulasincaya kadarki yiikselmesi ise
kara yoniinde ilerlemesi agisindan etkili olmamugtir®.

5- URLAKIYI DUZLUGU, KLAZOMENAI-LIMANTEPE

Bat1 Anadolu kiyilarinda yer alan Urla Yarimadasi, tarih ¢aglari boyunca
yerlesim i¢in elverisli cografi sartlara sahip olmustur. Yarimadaya adini veren
Urla kentinin kuzeyinde Iskele kiy1 diizliigii yer almaktadir. Urla’nin {zmir
Korfezi kiyisindaki iskele Diizliigii, batt kesimindeki Klazomenai antik yer-
lesme yeri ile taninir®® (Fig. 4). Limantepe, kiyida 15 m kadar yiikseklikte bir
tepe olup bati eteginde batik bir antik liman bulunur®.

Arkeolojik arastirmalara gore, burada ilk yerlesme Tun¢ Caginda (GO
4800-3900) Limantepe ve giiney eteginde baglamistir. Gelisen yerlesme, bati-
ya ve giineye dogru alanin genisletmis, Arkaik ve Klasik gaglarin (GO 2800-
2400) Klazomenai kentini olugturmustur?’.

Helenistik Cagda da kullanilan liman daha sonra islevini yitirmis, kentin
gelisimi sona ermistir. Limantepe-Klazomenai yerlesmesinin kurulus, gelis-
me ve sonlanmasinda Holosen transgresyonu, bunu izleyen aliivyal dolgu sii-
reci, kiiclik 6l¢iilii son deniz seviyesi degismeleri ve kiy1 ¢izgisi degismeleri-
nin 6nemli etkileri oldugu dikkati cekmistir. Iskele mevkiindeki Limantepe ve
Klazomenai antik kentleri de bu degisimlerden etkilenmistir. Limantepe-Kla-
zomenai yerlesmesinin kurulus, gelisme ve sonlanmasinda Holosen transg-
resyonu, bunu izleyen aliivyal dolgu siireci, kiiiik dlgiilii son deniz seviyesi
degismeleri ve kiy1 ¢izgisi degismelerinin 6nemli etkileri oldugu dikkati ¢ek-
mistir.

Iskele kiy1 ovasinda Holosen dogal ¢evre degismelerinin ve arazi kulla-
nimina etkilerinin belirlenebilmesi i¢in toplam 24 delgi sondaj gerceklesti-
rilmistir. Delgi sondajlardan saglanan sediman 6rneklerinin sedimantolojik
ve paleontolojik analizlerine ve arkeolojik bilgilere dayali jeomorfolojik
degerlendirmelerin sonucunda Holosen transgresyonu ile ilerleyen denizin
kiy1 ¢izgisi, giiniimiizden 6000 y1l kadar dncelerde, Iskele diizliigiiniin orta
kesiminde buglinkii kiyidan en ¢ok 1 km iceriye kadar sokulabildigi ortaya
konmustur®® (Fig. 11). Limantepe batisinda bu ilerleme ¢ok daha dar alanlidir.
Iskele diizliigiinde, Orta Holosen sonras1 aliivyal dolguya bagli kiy1 ilerleme-
sinde iki biiyiik sekil birimi birlikte gelismistir. Bunlardan biri, ¢ok s1g kiy1
profili lizerinde yayvan ve genis bir kiy1 setidir.

PKAYAN 2012, 2018

*KARADAS 2012, 2014a, 2014b; KARADAS vd. 2019a;
KAYAN — ONER 2013; ONER vd. 2018a, 2019b
#BAKIR vd 2000

% ERKANAL 2014

7ERSOY 1993

#ONER vd 2018b, 2019¢c, KAYAN vd 2019
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The shoreline that has silted up
with alluvial deposits and pro-
gressed seaward during the past
7000 years has started to shift land-
ward again following the construc-
tion of the Madra Dam. The Altino-
va shores has become an area of
coastal erosion with an impact on
summer houses along the coastline
after construction of a dam on the
Madra River. The coastal erosion
still continues to threaten coastal
settlements despite many measures
taken'?,

3- PANAZTEPE, GEDIZ DELTA

Being one of the largest coastal
plains of Western Anatolia, Gediz
Delta lies on the northern shores
of the Izmir Gulf"® (Fig. 4). The ar-
chaeological settlements of Panazte-
pe standing on the ridge and skirts
of Maltepe mountain, and Liman-
kent, its potential harbor site, are lo-
cated in the Maltepe neighborhood
of Menemen District'¥. The foun-
dation and life time of these ancient
settlements are closely related with
the stages of delta formation. The
changes in the sea and shoreline
during Holocene exerted control
over formation of Gediz delta. The
shoreline which was far off during
the Last Glacial Maximum shifted
landward rapidly during the Ho-
locene transgression. It was most
extremely indented during the peri-
od when the sea level covering the
former Gediz delta area was highest
(7000-6000 years ago). Later on, it
reached its present position follow-
ing its new and recent delta forma-
tion by alluvial deposits transported
by the Gediz river. The Panaztepe
and Limankent settlements on the
northeastern ridge of Maltepe in
the delta plain were founded around
6000 years ago'®.

2K AYAN — ONER 2007
BERINC 1955

“ERKANAL 2006
“ERKANAL 2006



TINA

Maritime Archaeology Periodical

' BORNOVA OVASI

T
2
Kimatrn

BORNOVA OVASI b=

',‘. Vil .-*

Fig. 9: Bornova Ovasinda yapilan delgi sonda] sonug:larma gore hazirlanan kesitler ve Holosen transgresyonu sonlarin-
da (GO 7000-6000 y11) Orta Holosen kiy1 ¢izgisinin durumu (Kayan ve Oner, 2013; Karadas, 2012).

Fig. 9: Cross-sections prepared based on the results of core drillings in the Bornova Plain and the Middle Holocene
shoreline at the end of Holocene transgression (Kayan and Oner, 2013; Karadas, 2012).
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Fig. 10: Bayrakli Hoyiigii cevresinde yapilan sondaj sonuglarina gore hazirlanan kesitler ve Orta Holosen’de (GO
7000-6000 y1l) kiy1 ¢izgisinin rekonstriiksiyonu. Bu dénemde bile Bayrakli Hoyiigii bir ada durumuna doniismemistir
(Kayan ve Oner, 2013; Oner vd., 2018a) .

Fig. 10: Cross-sections prepared based on the results of core drillings around the Bayrakli Mound and a reconstruction
of the shoreline during the Middle Holocene. Even during that period, the Bayrakli Mound was not transformed into an
island (Kayan and Oner, 2013; Oner et al., 2018a) .
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Bunun i¢ kenarindaki Arkaik Caga ait nekropol, olu-
sumunun 3000 yildir siirdiigiinii gostermektedir. Ikinci
birim setin i¢ tarafindaki sulak alandir. Onceleri 6ne
stirlildiigii gibi, bu alanin Arkaik Cagda bir laglin duru-
munda bulundugu ve liman olarak kullanildig1 goriisii-
niin dogru olmadigr anlasilmigtir” (Fig. 11).

6- CESME, BAGLARARASI OREN YERI

Ege kiyilarinda bulunan antik yerlesimlerden biri
olan Cesme Baglararasi, Cesme limanindan giineydo-
guya dogru uzanan Baglararasi kiy1 diizliigiinde kiyi-
ya yakin bir konumda bulunmaktadir (Fig. 4). Tung
Cagi’nda kiyida kurulmus olan Baglararasi yerlesimi
bu alandaki aliivyal-koliivyal birikimin ortaya cikar-
dig1 dogal cevre degismelerinin etkisi ile bugiinkii ki-
yidan yaklasik 50 m iceride kalmistir. MO 3. bine ait
eski yerlesim kiyiya daha yakin iken asag1 yukar1 ayni
kotlardaki MO 2. bin yerlesimi kiyidan nispeten daha
uzakta kalmaktadir®.

Baglararasi kiyilarinda ve gerisindeki kiy1 diizliigiin-
de meydana gelen degismelerin ortaya konulmasi igin
18 delgi sondaj yapilmistir (Fig. 12). Sondajlarin de-
gerlendirmesiyle Baglararasi yerlesimi ¢evresinde geg-
misten giiniimiize dogru anakaya, sig deniz ve kiyisi
(Holosen transgresyonu), kiy1 batakligi, kiiltiir katmani
ile aliivyal-koliivyal karasal tagkin ovasi sedimanlari
belirlenmistir. Baglararasi depresyonu Holosen dolgu-
larinda genel olarak yiizeyden 5-6 metre derinde ana-
kayaya ulasilmaktadir. Delgi sondaj verileri Holosen
transgresyonunun dogrudan anakaya {izerine geldigini,
denizin ¢ok fazla i¢ kesimlere sokulamadigini, antik
yerlesim alanlart ¢evresinde oldukca sig bir denizel
ortam ve buna bagli kiy1 batakliklar1 oldugunu goster-
mistir’'. Daha sonra olduk¢a s1g olan denizin dolmasi
ile bir kiy1 bataklig1 ortaya ¢ikmustir. Bataklik katma-
n1 lizerine kiiltiir katmani gelmektedir. Kiiltiir katma-
ninin deniz seviyesinden yaklasik 2 m asagida Tung
Cag1 regresyonu ile uyumlu bir seviyede basladigi
anlasilmistir. Nitekim arkeolojik kazi ¢alismalar1 Bag-
lararasi’nda ilk yerlesimin Tun¢ Cagi’nda basladigin
ortaya koymustur. 11k Baglararasi yerlesiminin Bronz
Cag1 regresyonu ile karalagarak ortaya ¢ikan bugilinkii
yiizeyden 4 - 4,5 m derinde (deniz seviyesinden 2-2,5
m asagida) var olan eski bir yiizeyde basladig1 anla-
silmistir. Ayn1 zamanda Santorini’nin Minoan volkanik
patlamasina ait kiilleri Bronz Cag kiiltiirel dolgular
icinde bulunmus ve kronostratigrafik yorumlarda kila-
vuz seviye olarak degerlendirilmistir. Kiiltiir katmani

»ONER vd 2018b, 2019¢, KAYAN vd 2019
SAHOGLU vd 2012
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icinde rastlanan ve kalinlig1 5-10 cm arasinda degisen
bu tephra katmani arkeolojik veriler ile gliniimiizden
3640 (MO 1640) yil 6ncesine (Ge¢ Tung Cagi/Geg
Minos la’dan daha onceki) ait olduklar1 anlasilmistir.
Element analizleri tephra 6rneklerinin Santorini Ada-
st’ndaki Minoan patlamasiyla uyumlu oldugunu ortaya
koymustur. Kiiltiirel dolgular Tun¢ Cagi’ndan sonra
koliivyal-aliivyal dolgularla ortiilmiis ve kiy1 dizligi
bugiinkii goriiniimiinii kazanmistir’” (Fig. 12).
7- KUSADASI-DAVUTLAR KIYI DUZLUGU, KADIKALESI (ANAIA)
Kadikalesi ya da diger adiyla Anaia, Kusadasi ve
Davutlar arasindaki kiy1 diizliigiinde yer alir (Fig. 4).
Kadikalesi ve yakin ¢evresinde son 6000 yillik siire-
de meydana gelen degismelerin belirlenmesi amaciyla
Kusadasi-Davutlar kiy1 diizliigi ile Kadikalesi ve ya-
kin ¢evresinde toplam 13 delgi sondaj gergeklestiril-
mistir. Kusadasi-Davutlar kiyr diizliigii ile Kadikalesi
cevresinde yapilan delgi sondaj ¢alismalarinin verileri,
bu verilere gore hazirlanmis kesitler (Fig. 13) ve ge-
nel/bolgesel bilgiler birlikte degerlendirilerek yorenin
Holosen’deki jeomorfolojik gelisimi belirlenmistir.
Buna gore son buzul maksimumundan, Orta Holosen’e
kadar yiikselen deniz seviyesi ile kiy1 ¢izgisi bugiine
oranla 1-2 km kadar igeriye sokulmustur. Kiy1 ¢izgi-
sinin en fazla karaya dogru ilerledigi Orta Holosen’de
(GO 7000-6000 y1l 6nce) Kadikalesi'nin bulundugu
alanin denizle c¢evrili, ancak dogu bdliimiinden ince
bir boyunla karaya bagli bir yarimada halinde oldu-
gu gozlenmistir*® (Fig. 13). Kadikalesi hoytigiindeki
arkeolojik veriler, bu alanda yerlesimin baslangicinin
en azindan giintimiizden 6000 y1l dncesine uzandigin
isaret etmektedir. SOz konusu tarihlerde deniz seviyesi
en ylksek konumuna ulagmis ve kiy1 ¢izgisi ilerleye-
bildigi en i¢ kesimde bulunmustur. Bu durumda bu ala-
na ilk yerlesen insanlar, giiniimiizden farkli olarak, her
iki yakasinda uygun liman olabilecek kiiciik iki koyun
bulundugu bir yarimaday1 (Kadikalesi yarimadasi) kul-
lanmig olmalidirlar®* (Fig. 13).

8- GULLUK KORFEZI SARICAY DELTA OVASI, DAMLIBOGAZ-PILAV
TEPE

Bati Anadolu’da Giillik Korfezine acilan Sarigay
Ovasindaki Damlibogaz ve Pilav Tepe’nin yerlesim
tarihcesi Tun¢ Cagi’na kadar uzanir ve o donemin do-
gal cevresi bugiinden farklidir®*. Milas Ilge merkezinin
batisinda bulanan Sarigay Ovasi, ayn1 adli akarsuyun
allivyonlari ile dolarak gekillenmis bir tektonik depres-
yon tabanidir*® (Fig. 4).

3'ONER vd 2018c; ONER — VARDAR 2018d; VARDAR — ONER 2016, 2017b, 2017¢
32(ONER vd 2018c; ONER — VARDAR 2018d; VARDAR — ONER 2016, 2017b, 2017¢

3YILDIZ — ONER 2015

YILDIZ — ONER 2015; KARADAS vd 2019 b
35DILER vd 2009; DILER — GUMUS 2012
3SOYKAN 1997
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It shows that there is a close relationship between
the latest developments in Gediz delta and foundation
of Panaztepe and Limankent archaeological settle-
ments'®. A total of 20 drillings were carried out in the
plain in order to identify paleogeographical charac-
teristics of Gediz delta, and elucidate geoarchaeology
of the ancient sites in the delta. Drill core analysis
showed marine and deltaic sediments as main units
of deposits during the past 7000 years on an overall
section in SE-NW direction (Fig. 8). It appears that
the former shoreline of Gediz delta extended along
the western edges of Musabey, Kesikkdy and Ulucak
neighbourhoods in N-S direction during the Middle
Holocene (7000-6000 years ago)!'’. The sea reached
near Limankent in the NW-SE direction between the
Maltepe village and Limankent (Fig. 8).

Furthermore, the hilly area in the Maltepe neigh-
bourhood was an island during the Middle Holocone,
which indicates that the vicinity of Limankent has
suitable conditions for a potential ancient port!®,

4- THE BAYRAKLI MOUND (SMYRNA),

SHORELINE OF BORNQVA PLAIN

The Bornova Plain and its shoreline was shaped rap-
idly during the Holocene transgression, containing
the area on which Yesilova and Smyrna, the earliest
settlements of Izmir are located (Fig. 4, 9). The sea
has not encroached much further to the inner parts of
the plain, which is covered with urban texture to a
great extent at present!®. Therefore, inner parts con-
tain settlements from the Middle Holocene and earli-
er®. Among them, the most significant one is Yesilova
dating back to the Neolithic Period?'. On the coast, the
shoreline initially moved landward by transgression
unlike inner parts, and then deposition of sediments
from the land resulted in alluvial-colluvial plains, and
the shoreline moved westward. The ancient city of
Smyrna lies on the coastal part of the plain where this
change took place. Core drillings were carried out in
Bornova Plain and Smyrna in order to elucidate these
changes. Microfossil and elemental analyses were
used to determine coastal-terrestrial transitions on the
shores of Bornova Plain, which has undergone a rapid
change since the Bronze Age®.

15NER — VARDAR 2018b, 2018¢ i

7OZKAN 2012; ONER — KAYAN 2006; KAYAN — ONER 2015
1ONER — VARDAR 2018b, 2019 )

K ARADAS 2012, 2014a, 2014b; KAYAN — ONER 2013

2 DERIN 2007a, 2007b, 2009, 2010, 2012, 2013a, 2015

2 DERIN 2013b

2 AKBULUT 2011; KARADAS 2014a, 2014b

“KAYAN 2012, 2018

It has been found out that during the phase of the
Holocene transgression following the Last Glacial
Maximum in the Bornova Plain, the sea was 1.5 km
inner than the present shoreline toward the plain over
the Izmir Gulf (Fig. 9).

The Yesilova, Ipeklikuyu and Yassitepe mounds
standing on the mid-section of the plain were locat-
ed 2.5 km inland from the shoreline even during the
Middle Holocene when the sea encroached on the
land most. On the other hand, the Bayrakli Mound,
which is now located 600 m inland from the shoreline
was surrounded by sea like a peninsula (Fig. 10). The
Yesilova Mound was rather distant from the shore
compared to its present position because the shoreline
was slightly more off when it was first settled 8500
years ago. With cessation of the sea level rise from the
Middle Holocene, the small streams in the plain were
able to fill only a shoreline of 1.5 km with sediments
during the past 6000 years. A few meters of decrease
in the sea level during the Bronze Age also contrib-
uted to this incident®. It was also found out that the
ash from the Minoan eruption of Santorini (3640 BC)
reached to the region and maintained in the small lake
and swamps around the Bayrakli Mound (Fig. 10).
The rise in the sea level again until reaching its pres-
ent level 2000 years ago had no impact on its land-
ward movement*.

5- KLAZOMENAI-LIMANTEPE, URLA COASTAL PLAIN

The Urla Peninsula, which is located on the shores
of Western Anatolia, has had favorable geographical
conditions for settlement throughout the ages. To the
north of the city of Urla, which gave its name to the
peninsula lies the Iskele coastal plain. On the shore of
[zmir Gulf, the plain is renown with the ancient set-
tlement of Klazomenai* (Fig. 4). Limantepe isa 15 m
high hill on the shore, housing a submerged ancient
port on its western skirt’®. According to archaeolog-
ical excavations, the first settlement here started on
Limantepe and its southern skirt during the Bronze
Age (4800-3900 BC). Then-burgeoning settlement
expanded to the west and south, resulting in the city
of Klazomenai of the Archaic and Classical Ages
(2800-2400 BC)~'.

#KARADAS 2012, 2014a, 2014b; KARADAS et al. 2019a; KAYAN — ONER 2013; ONER et al. 2018a, 2019b

»BAKIR et al 2000
2 ERKANAL 2014
YERSOY 1993
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The port, which was also in use during the Hellenistic
Age, lost its function, putting an end to flourishing of the
city. The ancient cities of Limantepe and Klazomenai in
Iskele region also suffered from consequences of such
changes. It appears that the Holocene transgression, fol-
lowed by silting up by alluvial deposits, final small-scale
sea level changes and shoreline changes played an im-
portant role in foundation, development and decline of
the Limantepe-Klazomenai settlement.

A total of 24 core drillings were performed on the
Iskele coastal plain to determine natural environmental
changes and their impact on land use during Holocene.

The sedimentological and paleontological analyses of
sediment samples from these drillings and geomorpho-
logical evaluations based on archaeological data showed
that the shoreline, which advanced by Holocene trans-
gression, was able to encroach up to 1 km at most from
the present shoreline in the middle section of the Iskele
plain about 6000 years ago®® (Fig. 11). To the west of
Limantepe, this encroachment is much narrower. Two
major geomorphological units developed together on
the Iskele plain following progradation due to alluvial
deposits. One of them is a flat and wide coastal barrier
on a very shallow coastal profile, where an Archaic ne-
cropolis on the inner side indicates that its formation has
lasted for 3000 years. The second one is a wetland in the
inner part of the barrier. It disproves the claim that there
was a lagoon in this area during the Archaic Age, and it
was used as a port as previously suggested® (Fig. 11).
6- ARCHAEOLOGICAL SITE OF BAGLARARASI, CESME

Cesme Baglararasi, one of the ancient settlements on
the Aegean coasts, lies near the shoreline on the Baglar-
arasi coastal plain extending to the southeast of Cesme
harbor (Fig. 4). The settlement which was established on
the shore during the Bronze Age has remained about 50
m inland from the present shoreline as a result of natural
environmental changes due to alluvial-colluvial deposits
in the area. While the ancient settlement dating to the 3rd
Millennium BC was closer to the shore, the settlement

ONER et al 2018b, 2019¢, KAYAN et al 2019
»ONER et al 2018b, 2019¢, KAYAN et al 2019
SAHOGLU et al 2012
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dating to the 2nd Millennium BC is relatively farther
from the shore™.

Actotal of 18 drillings were carried out to determine the
changes on the Baglararasi shores and the coastal plain
behind it (Fig. 12). The analysis of core samples showed
presence of a bedrock, a shallow sea and shoreline (Ho-
locene transgression), a coastal swamp, a cultural layer
and alluvial-colluvial terrestrial flood plain sediments
in the environs of the Baglararasi settlement through-
out the ages. The bedrock is reached at a depth of 5 to
6 meters from the surface in the Holocene deposits of
Baglararasi depression. The core drilling data showed
that the Holocene transgression directly covered the
bedrock, the sea could not progress much to the inner
parts, and there was a very shallow marine environment
and associated coastal swamps?'. Later on, a coastal
swamp emerged when the shallow shore was silted-up,
and it was overlaid by a cultural layer. It appears that
the cultural layer consistent with the Bronze Age re-
gression started approximately 2 m below the present
sea level. In fact, archaeological excavations revealed
that Baglararasi was initially settled during the Bronze
Age. The first settlement at Baglararasi started on an
earlier surface which was 4 to 4.5 m deeper than the
present level (2 to 2.5 m deeper than the sea level) as a
result of land forming with the Bronze Age regression.
Furthermore, ashes from the Minoan volcanic erup-
tion of Santorini were found among cultural deposits
from the Bronze Age and considered as the key level
in chronostratigraphic interpretations.

Archaeological data showed that the tephra layer
with a thickness of 5 to 10 cm within the cultural lay-
er belongs to 3640 years ago (1640 BC) (Late Bronze
Age/earlier than Late Minoan 1A). Elemental analysis
revealed that the samples from tephra were compatible
with the Minoan eruption in Santorini Island. Cultural
deposits were covered with colluvial-aluvial deposits
following the Bronze Age, giving the coastal plain its
present appearance®? (Fig. 12).

3'ONER et al 2018¢c; ONER — VARDAR 2018d; VARDAR — ONER 2016, 2017b, 2017¢
2(NER et al 2018c; ONER — VARDAR 2018d; VARDAR — ONER 2016, 2017b, 2017¢
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7- KUSADASI-DAVUTLAR COASTAL PLAIN, KADIKALESI (ANAIA)

Kadikalesi, also known as Anaia, lies on a coastal
plain between Kusadasi and Davutlar (Fig. 4). A to-
tal of 13 core drillings were carried out in the Kusa-
dasi-Davutlar coastal plain, Kadikalesi and its vicinity
to determine the changes that have occurred during the
past 6000 years. Data obtained from these core drill-
ings, sections prepared based on these data (Fig. 13),
and general and local information about the region
have been evaluated to determine the geomorpholog-
ical evolution of the region during Holocene. Based
on these evaluations, the shoreline along with the sea
level rise from the Last Glacial Maximum until the
Middle Holocene seems to have encroached 1-2 km
landward compared to the present. The Kadikalesi
area was enclosed with sea, in the form of a peninsula
connecting to the mainland through a thick neck on the
eastern part in the Middle Holocene (7000-6000 years
ago BP), during which the shoreline moved furthest
landward* (Fig. 13). The archacological data from the
Kadikalesi mound indicate that the initial settlement in
this site dates back at least 6000 years before present,
during which the sea level reached to its peak level
while the shoreline progressed to inner parts as far as
it could. Thus, the first settlers, unlike today, should
have used a peninsula (Kadikalesi peninsula) with two
small coves on both sides, which could have served as
a harbor * (Fig. 13). .
8- SARICAY DELTA PLAIN AND DAMLIBOGAZ-PILAV TEPE OF
GULLUK GULF

The settlement history of Damlibogaz and Pilav
Tepe on the Sarigay Plain, which stretches towards
the Giillik Gulf in Western Anatolia goes back to
the Bronze Age, with a different natural environment
than that of today®. Lying to the west of the Milas
District, Sarigay Plain is a tectonic depression shaped
with alluvial fillings from a stream of the same name**
(Fig. 4). Pilav Tepe lies on the southeastern edge of
this alluvial depression as a bedrock ridge. There are
archaeological remains in Damlibogaz Village, on Pi-
lav Tepe and the plain in its skirts. The natural envi-
ronmental characteristics of the area on which rises
various archaeological finds have undergone changes
following human settlement and foundation of these
settlements (Fig. 14).

Based on the results of 11 core drillings carried out

3YILDIZ — ONER 2015

#YILDIZ — ONER 2015; KARADAS et al 2019 b
DILER et al 2009; DILER — GUMUS 2012
3SOYKAN 1997

7 ONER et al 2018d, 2018e, 2019d; VARDAR et al 2017
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in the Saricay Plain, it is possible to determine how far
the sea encroached by Holocene transgression in the
past between Giilliik Gulf and Pilav Tepe, and its po-
sition during the Middle Holocene (7000-6000 years
ago)*’ (Fig. 14). The terrestrial plain base has also
been outlined, which showed that floods and inunda-
tion of Saricay had been more effective in the past in
this area. Similarly, it appears that from time to time it
had a shallow water marine environment. Two differ-
ent cross-sections were prepared based on the data, in-
cluding the section between Pilavtepe and Giilliik Gulf,
and the section between Korukdy and Damlibogaz
Plain (Fig. 14). Four units including colluvial sedi-
ments prior to transgression, marine sediments, coast-
al swamp and floodplain sediments were identified
from deep to surface in the first cross-section among
the alluvial deposits of Sarigay and Damlibogaz Plain.
And there were seven different units in the second
cross-section between Korukdy and Damlibogaz Plain
as follows; sediments prior to transgression, marine
sediments, coastal swamps, a shallow water marine
environment, back marshes, a cultural layer and flood-
plain sediments (Fig. 14). It is now clear how far the
sea encroached landward in the area between Giilliik
Gulf and Pilavtepe-Damlibogaz Plain and the modern
airport 7000-6000 years ago as a result of Holocene
transgression. A detailed coastline reconstruction map
of the landscape during the Middle Holocene (6000
BC) is drawn (Fig. 14). It appears that the sea intrud-
ed up to the skirts of Pilav Tepe between the Giilliik
Gulf and Pilav Tepe. The settlements on the hill were
established very close, right behind the shore. Archae-
ological remains were uncovered 5 meters below the
surface to the north of the Sarigay Plain and the plain
area in front of the Damlibogaz Village. In deeper sec-
tions, sediments reflecting shallow water marine en-
vironment were found. A terrestrial plain base to the
north of the plain was also determined, which showed
that the floods and inundation of Sarigay was more ef-
fective in the past (Fig. 14).
9- DELTA PLAIN OF ESEN RIVER, PATARA AND LETOON

Lying to the southwest of Teke Peninsula, known as
Lycia in ancient times, the Esen Plain has been formed
by alluviums carried by the Esen River. Major cities of
Lycia are located on this plain, forming a delta in the
Esen Creek (Fig. 4).
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Fig. 11: Urla Kiy1 Diizliigiinde yapilan sondaj sonuglarma gore hazirlanan kesitler ve kiy1 ¢izgisinin en ¢ok
igeriye ulastig1 donemdeki konumu (Oner vd, 2018b; 2019¢).

Fig. 11: Cross-sections prepared based on the results of the core drillings in Urla coastal plain and the posi-
tion of the shoreline when it reached inland as far as it could (Oner et al., 2018b; 2019¢).
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Pilav Tepe bir anakaya cikintis1 olarak bu
aliivyal depresyonun giineydogu kenarinda yer
alir. Damlibogaz Koy ile Pilav Tepe iizerinde
ve eteklerindeki ova alaninda arkeolojik kalin-
tilar bulunmaktadir. Bu arkeolojik buluntularin
yer aldig1 alanin dogal ¢evre 6zellikleri, buraya
insanlarin yerlesmesinden ve bu yerlesmelerin
kurulmasindan itibaren degismistir (Fig. 14).

Saricay Ovast’nda yapilan toplam 11 delgi
sondajin sonuglarma gore, Giillik Korfezi ile
Pilav Tepe arasinda ge¢mis donemlerde Holo-
sen transgresyonu ile denizin ne kadar igeriye
sokuldugu ve Orta Holosen’deki (GO 7000-
6000) konumu genel olarak belirlenmigtir®’
(Fig. 14). Ovanin kuzeyindeki karasal ova taba-
nina ait gelisim de ana ¢izgileri ile ortaya kon-
mus, bu alanda Sarigay’in sel ve tagkinlarinin
gecmiste daha fazla etkili oldugu goriilmiistiir.
Yine bu kesimde zaman zaman sig su ortam-
larmin bulundugu da anlasilmistir. Elde edilen
verilere gore iki ayr1 kesit hazirlanmistir. Birin-
ci kesit Pilavtepe ve Giilliik Korfezi arasinda,
ikinci kesit Korukdy ve Damlibogaz Ovasi ara-
sindadir (Fig. 14). Birinci kesit {izerinde, Sari-
cay ve Damlibogaz Ovasi aliivyal dolgularinda
derinden ylizeye dogru, transgresyon dncesi ko-
livyal sedimanlar, denizel sedimanlar, kiy1 ba-
taklig1 sedimanlari ve taskin ovasi sedimanlari
olarak dort birim ayrilmistir. Korukdy ve Dam-
libogaz ovasi arasindaki ikinci kesit {izerinde
ise transgresyon oOncesi sedimanlar, denizel
sedimanlar, kiy1 batakliklari, sig su ortami, art
batakliklar, kiiltiir katmani ve tagkin ovasi sedi-
manlar1 olarak yedi farkli birim belirlenmistir
(Fig. 14). Giillik Korfezi ile Pilav Tepe-Dam-
libogaz Ovast ve bugilinkii hava limani do-
gu-glineydogusuna kadar olan alanda Holosen
transgresyonu sonucunda giiniimiizden 7000-
6000 y1l onceki donemlerde denizin ne kadar
iceriye sokuldugu net olarak belirlenmistir.

ONER vd 2018d, 2018e, 2019d; VARDAR vd 2017
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In a small channel splitting off from Giirlen
Ridge, which is around 100m higher, at the
south-eastern part of the plain, are the remains
of the ancient city of Patara, the most important
port of the Lycian era. Nowadays, the shoreline
off the port city of Patara is mostly swampland
bordered by coastal dunes, some of which can
reach up to 800m in width. Letoon, located on
the northwestern crest of Koca Hill at the center
of the plain and in the plains around it, was a
religious settlement. The ruins are remarkable
for its palace and pool structures, and the Leto,
Apollon and Artemis temples, along with the
remains of several ancient theaters. Traces of
civilization in the Esen plain go back over 3000
years®. The conditions of Patara’s city and the
port, and a portion of Letoon which is now part
of a residential area, have changed a great deal
over time. These conditions, which helped the
first wave of settlers into Patara and Letoon,
and at present, have caused Patara to turn into
a dune-covered swampland, and Letoon to turn
into an enclosed space with nothing but ruins
covered by 3-meter high alluvial deposits, are
deeply connected to geomorphological evo-
lution of the Esen plain. To better understand
this connection, a total of 60 drilling operations
were made in the Esen Plain, Patara, and Le-
toon. 7 sediment samples are dated with the ra-
diocarbon dating method (C14).

It has been established that the Holocene
transgression and the rising sea levels have
transformed the area of the Esen Plain into a
large cove, and the Patara channel into a bay¥.
When the rising sea levels stopped around 6000
years before the present day, the delta which
started forming inside the cove due to alluvi-
ums carried by the Esen stream was once again
brought to the forefront.

#ISIK — YILMAZ 1988; ISIK 1990, 1991, 1992
*ONER 1997a, 1997b, 1997¢, 1998, 1999a
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Fig. 12: Cesme Liman dere depresyonu ve Baglararas: yerlesimi gevwsmde delgl sondajlar sonucu hazirlanan kesitler ve
Holosen transgresyonu ile ortaya ¢ikan kiyist (Vardar ve Oner, 2016; 2017b; 2017c¢).
Fig. 12: Cross-sections prepared based on the results of core drillings in Cesme Limandere depression and around the Baglar-
aras1 settlement and the shoreline at the end of the Holocene transgression (Vardar and Oner, 2016; 2017b; 2017c).
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Fig. 13: Kadikalesi
hoyigii ve cevresin-
de yapilan delgi son-
daj sonuglaria gore
hazirlanan kesitler ve
Kusadasi-Davutlar
Kiy1 Diizliigi ile
Kadikalesi ¢evresin-
de Orta Holosen kiy1
¢izgisinin durumu
(Yildiz ve Oner,
2015, Y1ldiz, 2019).
Fig. 13: Cross-sec-
tions prepared based
on the results of the
core drillings in the
Kadikalesi mound
and its vicinity and
the position of the
Middle Holocene
shoreline around
Kusadasi-Davutlar
Coastal Plain and
Kadikalesi (Yildiz
and Oner, 2015,
Yildiz, 2019).




Biitiin bunlarin sonucunda Orta Holosen (GO 6000
yillar1) kiy1 ¢izgisi rekonstrikksiyon haritalar1 ayrintih
olarak ¢izilebilmistir (Fig. 14). Giilliik Korfezi ile Pilav
Tepe arasinda denizin Pilav Tepe eteklerine kadar sokul-
dugu anlagilmastir.

Tepe iizerindeki yerlesimler kiymimn ¢ok yakiinda
ama hemen gerisinde kurulmustur. Sarigay Ovasinin ku-
zeyinde ve Damlibogaz Koyt dnlerindeki ova alaninda
yiizeyden 5 metre derinlere inildiginde arkeolojik kalin-
tilara rastlanilmistir. Daha derinlere dogru da si§ su or-
tamlarini yansitan sedimanlar yer almigtir. Ovanin kuze-
yindeki karasal ova tabanina ait gelisim de belirlenmis,
bu alanda Saricay’in sel ve tagkinlarmin gegmiste daha
fazla etkili oldugu ortaya konmustur (Fig. 14).

9- ESEN CAYI DELTA OVASI, PATARA VE LETOON

Antik caglarda Likya Bolgesi olarak bilinen Teke Yari-
madast’nin glineybatisindaki Esen Ovasi, Esen Cay1’nin
tasidig1 aliivyonlar ile sekillenmistir. Esen Cayi’nin
deltasin1 olusturan bu ovada Likya’nin 6nemli kentleri
bulunur (Fig. 4). Ovanin giineydogusunda yaklagik 100
m kadar yiikseltideki Giirlen Sirt1 ile ayrilan kiiglik oluk
icinde ise Likya doneminin en énemli liman1 olan Patara
kentinin kalintilart bulunur. Patara Limani ise giiniimiiz-
de kiy1 bolimi denizden genisligi 800 metreye ulasan
kiyt kumullari ile sinirlanmis bataklik halindedir. Ova-
nin merkezi boliimiindeki Koca Tepe’nin kuzeybati sirti
eteklerinde ve oniindeki ova alaninda bulunan Letoon
ise dinsel bir yerlesim yeridir. Oren yerinde saray, havuz
yapilart ve Leto, Apollon, Artemis tapinaklart ile tiyat-
ro kalintilar1 dikkat ¢ekicidir. Esen ovasindaki yerlesme
kalintilarinin tarihi giniimiizden 6nce 3000 yillarma gi-
der®. Patara limani ve kenti ile Letoon’un birer yerlesim
yeri olarak kullanilmaya basladig1 alanlar bu tarihlerden
gliniimiize kadar oldukca degismistir. Patara ve Leto-
on’un ilk kurulus dénemlerinde insanlarin bu alanlara
yerlesmesinde olumlu etkide bulunan, ancak giiniimiiz-
de Patara’nin kumullarla kapl bir bataklik, Letoon’un
ise temelleri 3 metreden fazla aliivyonlarla ortiilii harabe
bir 6ren yerine doniismesini saglayan kosullar, Esen ova-
sinin jeomorfolojik gelisimi ile yakindan iliskilidir. Bu
iliskileri anlamak igin Esen Ovasi ve Patara ile Letoon
cevrelerinde gercgeklestirilen toplamda 60 delgi sondaj
yapilmistir. Alinan sediman Orneklerinden 7 tanesine
radyokarbon tarihlemesi (C14) yapilmigtir.

Holosen transgreyonu ile yiikselen denizin Esen Ova-
st’nin bulundugu alani biiyiik bir korfez, Patara olugunu
da bir koy haline doniistiirdiigii ortaya konmusgtur®.

Deniz seviyesi yiikselmesi giiniimiizden 6000 y1l 6nce
durunca, bu kez Esen ¢aynin tasidigi aliivyonlarla kor-
fez iginde delta olusumu 6n plana ge¢mistir. Deltanin

BISIK — YILMAZ 1988; ISIK 1990, 1991, 1992
¥ ONER 1997a, 1997b, 1997c, 1998, 1999a
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gliney ucu Patara koyunun kuzeyindeki Kisik bogazina
ulaginca, bu koy insanlarin ulagimina uygun hale gelmis
ve liman olarak kullanilmaya baglanmigtir (Fig. 15).

Likya’nin en dnemli liman1 olan Patara, ayni zaman-
da bir bilicilik merkezidir. Bir donem baskent olmustur.
Letoon da Esen deltasinin gelismesine paralel olarak
Koca Tepe kuzeydogu etegindeki alanin karalagmasi ile
buradaki bir su kaynagi etrafinda kurulmustur. Dinsel bir
kent olarak gelisen Letoon’da tapinaklar insa edilmis-
tir*", Asirlarca Likya doneminin 6nemli bir liman1 olarak
yasayan Patara limani, delta kiyisiin giderek agik de-
nize dogru gelisip giiniimiizdeki konumuna yaklagmasi
ile bu kez kiy1 boyunca olusan denizel kumlarla dolmus,
riizgarlarla tagman kumullarla kaplanmistir. Béylece gii-
niimiizdeki batakliga doniisiip 6nemini yitirmistir (Fig.
16). Esen deltas1 gelisiminin ilk agamalarinda Kocatepe
eteklerindeki bir kaynagin ¢evresinde kurulan Letoon,
delta gelisimi ile hem kiyidan uzakta kalmig hem de tas-
kin sedimanlar ile ortiiliip taban suyu sorunu yagamistir
(Fig. 15). Esen ovasindaki kentlerin kurulmasindan dnce
bu alana ulagan Santorini volkaninin Minoan etkinligine
ait kiilleri, lagiin ve bataklik ortamlarda birikip iizerleri
ortiillerek korunmustur. Delgi sondajlarda ulagtigimiz bu
kiil katmanlar1, ovanin paleocografya ozelliklerinin yo-
rumlanmasinda olumlu katkida bulunmustur'.
10- FINIKE OVASI, LIMYRA

Teke Yarimadasi’nin giineydogusunda yer alan Fini-
ke Ovasi, Akcay ve Alakir caylarinin tasidigi aliivyon-
lar ile sekillenmistir (Fig. 4). Ovanin kuzeyinde Togak
Dagr’nin eteklerindeki Limyra antik kenti Likya mede-
niyetinin onemli yerlesmelerindendir*?. Antik kent gii-
niimiizde dagin yamaglar1 ve etekteki birikinti konileri
ile hemen oniindeki ova alaninda harabeleri bulunan bir
oren yeri halindedir. Kentin kurulugu giiniimiizden 2500
yil dncesine kadar gitmektedir®®. Togak Dagi eteklerin-
den ¢ikan karstik kaynaklar nedeniyle antik kente ait
yapilarin ovada yer alanlari son yillara kadar batakliklar
icinde bulunmustur. Limyra ve gevresinin paleocografya
ozelliklerini belirlemek amaci ile ovada ve kent alanin-
da toplam 46 adet delgi sondaj gerceklestirilmistir (Fig.
17). Limyra harabelerinin bulundugu ova yiizeyi deniz
seviyesinden birka¢ metre yiikseltide olmasina ragmen
bu alanda yapilan delgi sondajlarda denizel sediman-
lara rastlanmamigtir*. Bunun nedeni Akcay ve Alakir
caylarinin olusturdugu aliivyon yelpazelerinin Limyra
ve g¢evresinin bulundugu alana Holosen transgresyonu
ile yiikselen denizin sokulmasini engellemis olmasidir.
Ayn1 zamanda bu yelpazeler arasinda Tocak Dag1 etek-
leri boyunca ¢ikan karstik kaynaklarin sular1 tarafindan
beslenen s1g bir tatl su golii bulunmustur (Fig. 17).
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Deniz seviyesi ile baglantili olmasi ge-
reken bu sig su goliiniin zaman zaman
cok siglasip batakliklar halinde oldugu
sondajlarda ulagilan turba tabakalarindan
anlasilmistir. Bu durum deniz seviyesinin
son 7000-6000 yillik siirede birka¢ metre
alcalip yeniden yiikseldigini gostermek-
tedir. Yapilan tarihleme analizlerinden bu
donemin gliniimiizden 4100-3400 yillart
arasinda oldugu anlasilmigtir®.

Limyra antik kenti, oncelikle Togak
Dagi yamaglar1 ve etegindeki birikinti
konileri lizerinde kurulmus, tatli su goli
ve batakliklarin gerek dogal ve gerekse
yapilan drenajlarla diizenlenmesi ile ken-
tin ge¢ donem yapilart ova alanina dog-
ru genislemistir. Finike Ovasi ve antik
Limyra kenti c¢evresindeki sondajlardan
elde edilen veriler degerlendirilip kesitler
hazirlanmis, yorenin paleocografya hari-
talar1 ¢izilmistir (Fig. 4, 17, 18). Finike
ovasinin dogu ve batisinda mevcut akar-
sularm getirdigi aliivyonlar, iki biylik
birikinti yelpazesi olusturmustur. Togak
Dagi giineyinde ve yelpazelerin arasinda
kalan boliimde, sinirlart ¢ok kesin ¢izile-
memekle birlikte, bir s1§ su ortami, bir gol
bulundugu ortaya ¢ikmistir. Togak Dagi
eteklerindeki karstik kaynaklarla bes-
lenmeden dolay1 bu g6l ortaminin sulari
tathdir (Fig. 17, 18). Limyra antik kenti,
oncelikle bu gol kenarinda ve ¢evresinde-
ki eski birikinti konileri tizerinde kurul-
mustur. GOl ortaminin kuruyarak ¢ekildi-
gi kesimlere kentin daha ge¢ donemlere
ait yapilari insa edilmistir. Bu su ortami,
glineyde ise temelde akarsularin getirdigi
kaba unsurlu aliivyal malzemelerin olusg-
turdugu fliivial kdkenli bir setle sinirlan-
dirllmistir. Bu settin gliney kesimi denizel
etkilerle islenmistir. Bu birim {izerinde de
kiyi-eolien kumlar gelismistir. Erken Ho-
losen’de yiikselen deniz sularinin, Finike
ovasi batisindaki boliimde igeriye ¢ok
fazla sokulmadig anlagilmaktadir. Bunun
bir nedeni de Giilmez Dag1’nin ovaya ba-
kan yamacindaki ¢ok eski bir kiitle kay-
mas ile ilgili olabilir.

Derin sondajlarda, bugiinkii deniz sevi-
yesinin altinda kalan kalin turba katman-
lar1 gegilmistir* (Fig. 17, 18)

5ONER — VARDAR 2018e
“$ONER 1997¢c; ONER — VARDAR 2018e
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When the southern end of the delta reached the Kisik strait to
the north of Patara bay, this area became suitably accessible to
local population, and was promptly used as a local port (Fig. 15).
Lycia’s most important port, Patara, was also a center of prophe-
cy, and was, at one period in time, used as a capital city. Letoon
was founded around a spring when the area on the northeastern
foothill of Kocatepe became a land in parallel with formation
of the Esen delta. Floourished as a religious center, Letoon wit-
nessed construction of temples*. The Patara port survived as an
important harbor for ages during the Lycian era, but silted up with
marine sand along the coastline, and covered with dunes carried
by winds as the delta coast gradually moved seaward, reaching
its present position. Thus, it became a swampland, and lost its
significance (Fig. 16). While Letoon was established around a
spring on the foothills of Kocatepe during the initial formation
phases of the Esen delta, with delta evolution it both remained
far from shore and was covered with flood sediments, leading to
a groundwater problem (Fig. 15). The ashes of Minoan eruption
of Santorini reaching out the area before foundation of any settle-
ment on the Egen plain accumulated in the lagoon and swampland
and maintained by their coverage. These layers of ashes that were
able to reach by core drillings have contributed well to evaluation
of paleogeographical characteristic of the plain.

10- FINIKE PLAIN, LIMYRA

The Finike Plain lying to the southeast of Teke Peninsula has
been formed by the alluviums carried by Akcay and Alakir
streams (Fig. 4). The ancient city of Limyra, which is located on
the foothills of Togak Mountain to the north of the plain is one of
the important settlements of Lycia*. The ancient city is now an
archaeological site, with remains spreading onto the slopes of the
mountain, alluvial cones on its foothills and the plain area right in
front of it. The foundation of the city goes back 2500 years from
the present day*. Due to karstic springs originating from the
foothills of the Togak Mountain, the buildings from the ancient
city lying on the plain area have been in swamps until recently.
A total of 46 core drillings were carried out in the plain and city
areas in order to determine the paleogeographical characteristics
of Limyra and its environs (Fig. 17). Although the plain surface
on which the ruins of Limyra stand is a few meters higher than
the sea level, the core drillings in this area did not reveal any
marine sediments*. It is associated with the fact that the alluvial
fans formed by Ak¢ay and Alakir streams prevented the sea water
that increased during Holocene transgression encroaching to the
Limyra and its vicinity.

© ONER 1999 b, 2001a, 2001b, 2015
# ONER 2009
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Fig. 14: Gil-

lik Korfezi,
Damlibogaz
Ovasi ve Pilav
Tepe ¢evre-
sinin delgi
sondaj sonug-
larina gore
hazirlanan
kesitleri ve
paleocografik
rekonstriik-
siyonu (Oner
vd., 2018d;
2018e; 2019d;
Vardar vd.,
2017).
Fig. 14:
Cross-sec-
tions prepared
based on the
- : results of
SARICAY e ; core drillings
Koyu around Giilliik
. ¥ Gulf, Dam-
libogaz Plain
and Pilav Tepe
and a paleo-
geographical
reconstruction
(Oner et al.,
2018d; 2018e;
2019d; Vardar
etal.,2017).
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Fig. 15: Esen Cay delta-taskin ovasi ve Patara cevresinin gelisme evreleri (Oner ve Akbulut, 2015; Oner, 2016b; 2019).
Fig. 15: Evolutionary stages of the Esen River delta-floodplain and vicinity of Patara (Oner and Akbulut, 2015; Oner, 2016b;
2019).

36



. Boyle bir kuruma, ancak deniz seviyesinin de al-
calmasiyla miimkiindiir. Bu nedenle turba tabakasinin
olustugu donem olan Tung ¢aginda deniz seviyesi gii-
niimiize oranla birkag metre algalmistir. Gol ¢evresin-
deki yerlesmeler, deniz seviyesinin yeniden giiniimiiz-
deki diizeyine ulastig1 donemlerde baglamistir.

11- TARSUS (BERDAN) QVASI, GOZLUKULE HOYUGU

Icel iline bagl olan Tarsus Ilgesi’nin sinirlar iginde
kalan Gozlikkule Hoyiigil, kuzeyde Toros Daglar ile
giineyde Akdeniz arasinda bulunan Cukurova’nin ku-
zeybati kenarinda yer almaktadir?’ (Fig. 4). Cukurova,
kaynagini Toros Daglari’ndan alan Seyhan, Ceyhan
ve Tarsus irmaklarmin getirdigi sedimanlar tarafindan
olusturulmustur. Gozliikkule hdyiiginiin  bulundugu
ovanin bati kesiminin gelismesinde, Tarsus Cay1 ve
Seyhan Irmagi’nin getirdigi sedimanlar rol oynamistir
(Fig. 4, 19).

Gozlikule Hoyligli ve gevresinde meydana gelen
cevre degismelerini belirlemek amaciyla toplam 19

“(OZYAR vd 2003
# ONER vd 2003a, 2003b
“¥RAMSAY 2000
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adet allivyal delgi sondaji yapilmistir. Bu sondaj so-
nuglarina gore Gozlikule Hoyiligl, Tarsus Cayi’nin
Holosen Oncesine ait eski bir birikinti konisi iizerine
oturdugu saptanmustir®s. Gozliikule, yerlesildigi do-
nemden itibaren hicbir zaman deniz kiyisinda bulun-
mamistir. Ancak, hoyiigiin glineybatisinda bulunan s1g
sulu bataklik alan tizerinden denizle baglant1 saglan-
mis olabilir. Milat yillarinda Rhegma Lagiinii’ndeki
Aulai Limani'na gemiler denizden girebiliyordu. I¢
liman konumundaki bu noktadan sonra ise daha kii-
¢lik teknelerle, bu su ortamina dokiilen ve o donemde
Tarsus‘un i¢inden gegmekte olan Tarsus ¢ay1 yatag
boyunca kente ulasabilmek miimkiin olabilir (Fig. 19).
Daha sonraki dénemde Tarsus ¢ayimnin tasgkinlarindan
korunmak i¢in akarsu yatagi kentin 1 km kadar kuze-
yinden itibaren bugiinkii yatagina g¢evrilmistir®. Bu
yatak degisikligi nedeniyle Tarsus giineyindeki lagiin
giderek kapali bir gole doniismekle birlikte uzun bir
stire varligint stirdiirebilmistir (Fig. 19).
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Additionally, a shallow freshwater lake supplied
by karstic springs originating from the foothills of the
Togak Mountain was found among these fans (Fig. 17).
The peat layers reached by drillings indicated that this
shallow water lake, which was potentially connected
with the sea level, became very shallow and swampy
from time to time. It indicates that the sea level has de-
creased a few meters and risen again during the past
7000-6000 years. Radiocarbon dating analysis showed
that this period was between 4100 and 3400 years ago®.

The ancient city of Limyra was initially established on
the slopes of the Togak Mountain and the alluvial cones
on its foothill, while late-period buildings of the city ex-
panded onto the plain area after landscaping of fresh-
water lake and swamps by both natural and handmade
drainages. Data obtained from the drillings in the Fini-
ke Plain and the environs of the ancient city of Limyra
were analysed, resulting in generation of cross-sections,
and paleogeographical maps of the region (Fig. 4, 17,
18). The alluviums transported by existing streams to
the east and west of the Finike Plain have formed two
large alluvial fans. The area that remained between the
south of the Tocak Mountain and the fans yielded pres-
ence of a shallow water environment or a lake although
its boundaries cannot be established very clearly. Due
to supply from karstic springs originating at the foot
of the Togak Mountain, it is a freshwater lake (Fig. 17,
18). The ancient city of Limyra was initially founded
around the lake and former alluvial cones surrounding
it. Late-period buildings of the city were constructed on
the areas where the was dried up. To the south, this water
environment is delimited by a fluvial barrier consisting
of coarse-grained alluvial material basically transported
by rivers. The southern section of the barrier has been
influenced by maritime effects, where also coastal-ae-
olian sands developed. It appears that rising sea level
during the Early Holocene didn’t move further inland
in the section to the west of the Finike plain. It might
be related with a very old mass slip on the slope of the
Giilmez Mountain overlooking the plain.

Deeper core drilling data showed thick peat layers be-
low the present sea level* (Fig. 17, 18). Such desicca-
tion is only possible by a sea level fall. Therefore, the
sea level has been lowered a few meters in the Bronze
Age during which the peat layers were formed compared
to present day. The settlements around the lake seem to
have started when the sea reached its present level again.

3 (ONER — VARDAR 2018e
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11- TARSUS (BERDAN) PLAIN, GOZLUKULE MOUND

Located within the borders of the Tarsus District of
Icel Province, the Gézliikule Mound lies on the north-
western edge of Cukurova delta plain surrounded by
the Taurus Mountain to the north, and the Mediterra-
nean Sea to the south (Fig. 4). Cukurova Plain has
been formed by the sediments transported by Seyhan,
Ceyhan and Tarsus rivers, originating from the Taurus
Mountains. The sediments brought by the Tarsus and
Seyhan rivers have contributed to formation of the
western section of the plain on which the Goézlikule
mound is situated (Fig. 4, 19).

A total of 19 alluvial core drillings were carried
out in order to determine environmental changes at
Gozliikule Mound and its environs. According to the
results of core drilling samples, the G6zliikkule Mound
is seated on a earlier alluvial cone of Tarsus river from
the Holocene era*®. Gozliikule was never situated on
the shoreline since the time it was initially settled.
However, there might have been a connection with
the sea over the shallow water area to the southwest-
ern part of the mound.

During that period, the Aulai port in the Rhegma
Laguna was accessible for ships from the sea. From
that point, which was like an inner harbor, the city
was accessible by smaller boats along the stream bed
of Tarsus river, which spills into that water environ-
ment and passing through Tarsus during that period
(Fig. 19). Later on, the stream bed was moved to its
present channel 1 km to the north of the city in order
to avoid floods of the Tarsus river®.

Due to this change in the watercourse, although
it gradually became a closed lake, the lagoon lying
to the south of Tarsus survived for a long period of
time (Fig. 19). Because the sediments transported by
the Tarsus River, which spilled into this lake were
reduced, and little sediment was brought to the lake
when the riverbed inside the city was totally aban-
doned. The Rhegma Lake was gradually filled with
alluviums by small streams descending to the plain
from the heights on the north and waters from the
former channel of the Tarsus river. Additionally, the
floods of the Tarsus river flowing through its new
channel on the east have reached this area. From time
to time, Seyhan river headed towards this area, direct-
ing sediments during floods, relatively being a bigger
stream.



Ciinkii bu gole dokiilen Tarsus ¢ayinin tagidigi se-
dimanlar azalmis, kent i¢indeki yatak tamamen terk
edilince, gole fazla sediman taginamamigtir. Tarsus
giineyindeki Rhegma golii, yavas yavas da olsa ku-
zeydeki yiiksek kesimlerden ovaya inen kiiciik dere-
lerle ve eski Tarsus Cay1 yatagindan ulasan sularin
tasidig1 aliivyonlarla giderek dolmustur.

Ay zamanda doguda akisinin siirdiiren yeni yata-
gindaki Tarsus Cayi’nin da tagkinlari bu alana ulas-
mustir. Hatta Seyhan nehri zaman zaman bu tarafa
yonelmis ve nispeten daha biiyiik akarsu olarak tas-
kinlari sirasinda bu alana sediman gondermistir. Boy-
lece derinligi azalan Rhegma golii ¢evresinde bataklik
alanlar geniglemistir. Nitekim Tarsus ovasinin giline-
yinde yapilan sondajda, denizel birikimler {izerine
gelen karasal sedimanlar i¢inde turba katmanlarimin
varligi bunun isaretidir. Bu gelismeler sonucunda
Rhegma Limani da 6nemini yitirmistir™ (Fig. 19).
Gecgen zaman iginde, Tarsus Ovasi taginan aliivyon-
larla dolmakla birlikte, Rhegma Lagiinii ve g6liiniin
bulundugu yerde 20. yiizyil ortalarina kadar genis bir
sulak alan varligini siirdiirmiistiir. Biiylik ol¢iide ba-
taklik halindeki bu sulak alana Aynaz Bataklig1 denil-
mistir. 1950°li yillardaki caligmalarla Aynaz batakligi
kurutularak tarima agilmistir (Fig. 19).

12- ASI DELTASI, SABUNIYE - MINA HOYUKLERI VE
SELEUCIA PIERIA

Asi Deltasi, Antakya kent merkezinin giineybati-
sinda yer alir (Fig. 4). Asi Delta Ovasi’n1 kuzeyden
Amanos Daglari, dogudan Semen ve Ziyaret daglari,
giineyden ise Keldag kiitleleri ¢evreler. Delta Ovasi
batida ise Akdeniz’e agilir. Delta olusumunda Asi Ir-
magi’nin tagidigr sedimanlarin etkisi 6nemlidir. Delta
kiyist yaklasik 14,2 km uzunlugunda olup genisligi
yer yer 100-150 m’yi bulan kumsal seridiyle kapli-
dir. Asi Delta Ovasi’nda yer alan Sabuniye, Al Mina
ve Seleucia Pieria bu yorenin 6nemli antik yerles-
meleridir®'. Delta ovasinin jeomorfolojik gelisiminin
belirlenmesi igin 12 adet aliivyon delgi sondaji ger-
ceklestirilmistir’2. Bu sondajlarin degerlendirilmesi

50 ONER vd 2005, 2005b
5LYENER vd 2002

2 ONER 2008

$3ONER vd 2013b
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ile paleocografya haritalar1 hazirlanmistir (Fig. 20).
Asi deltasinda Holosen dncesindeki eski delta diiz-
liigh tizerine yiikselen deniz sular ilerleyerek daha
igerilere sokulup bu alanda bir korfez olusturmustur.
Deniz seviyesi yiikselmesinin yavasladigi doneme ka-
dar (Erken Holosen) bu alanda denizel bir ortam ha-
kim olmus ve denizel sedimanlar birikmistir. Denizin
bugiinkii seviyesine ulastigi Orta Holosen’de ise kiy1
ve cevresindeki kiyr ortamlarinda biriken sediman-
lar, Orta Holosen’den itibaren gelisen bugiinkii delta
sedimanlar1 ve bunun {izerini kaplayan Ge¢ Holosen
akarsu (Asi) tagkin sedimanlarinin olusturdugu ortiiler
deltay1 sekillendirmistir®,

Holosen transgresyonu ile yiikselen deniz, Erken
Holosen sonlarinda Sabuniye ile Mina hoytigii arasin-
daki alana kadar ilerlemistir. Asi deltasinin bulundugu
alan bu donemde bir korfezdir (Fig. 20A). Orta Ho-
losen’de deniz seviyesi bugiinkii seviyeye ulasinca,
akarsularmn tasidiklan aliivyonlarla korfezi doldurma
asamasi baslamistir. Al Mina, Asi deltasinda énemli
bir liman yerlesmesidir. Buna gore MO 8.- 4. yy ara-
sinda kiy1 ¢izgisi bu noktaya kadar gelmis ve delta
sedimanlari lizerinde de insanlarin rahatca etkinlikle-
rini siirdiirdiikleri bir tagkin ovast bulunmustur (Fig.
20B). Al Mina, MO 4. yy’da liman etkinligini kaybet-
mis, bu yillarda Seleucia Pieria yorenin dnemli limani
olmustur (Fig. 20C). Bu durumda Al Mina kiyidan
giderek iceride kalmistir (Fig. 20D). Seleucia Pieria
Milat yillarindan itibaren dogal sorunlarla karsilagsmis
ve limani korumak i¢in bir takim onlemler alinmaya
baslanmistir. Bu zamanda delta kiy1 ¢izgisi, bugiinkii
kuzey ucundaki konumuna dogru yaklagmistir (Fig.
20E). Hakim riizgar yoniiniin denizden olmasi ve kiy1
akintilarmin diizenleyici etkisi nedeniyle, kiy1 ¢izgi-
si, giiniimiizdekine benzer sekilde, akarsu agiz nok-
tasindaki ¢ikinti disinda genel olarak diiz bir uzanig
gostermistir. Glinlimiizde kiy1 ¢izgisi bugiinkii konu-
muna ulasmig, Seleucia Pieria limani aliivyal bogulma
ve tektonik hareketler nedeniyle hem dolmus hem de
kiyidan igeride kalmistir (Fig. 20E).
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Fig. 16: Reconstructions of Esen plain and vicinity of Patara for present and 3000 years ago (Oner and Akbulut, 2015;
Oner, 2016b).




It resulted in expansion of swampy land around the
Rhegma Lake, with a decrease in depth. In fact, it is sup-
ported by the presence of peat layers within the terres-
trial sediments that came over marine deposits observed
during the core drilling that was carried out on the south-
ern part of Tarsus plain. As a result of these develop-
ments, the Rhegma port also lost its significance® (Fig.
19). In the course of time, despite siltation of Tarsus Plain
with alluvial deposits, there existed a wide wetland for a
long period of time in the area of the Rhegma lagoon and
lake until mid 20th century. This wetland, which was a
swamp to a great extent, was called Aynaz Swamp. In
1950s, the Aynaz swamp was dried to perform agricul-
tural activities (Fig. 19).

12- ASI RIVER DELTA, SABUNIYE - MINA MOUNDS AND SELEUCIA PIERIA

The Asi Delta lies to the southwest of Antakya city
center (Fig. 4). The plain is surrounded by the Amanos
Mountain range in the north, Semen and Ziyaret moun-
tains in the east, and Keldag Mountain in the south. And
it opens to the Mediterranean Sea in the west. The sedi-
ments transported by the Asi River have played import-
ant role in formation of the delta, which has a shoreline
with a length of approximately 14,2 km, and a width
of up to 100-150 m at some places. Sabuniye, Al Mina
and Seleucia Pieria are among the major ancient set-
tlements located on the plain’'. Twelve alluvial core
drillings were performed to determine the geomorpho-
logical evolution of the delta plain®. Paleogeographical
maps have been drawn based on evaluations of these
drill cores (Fig. 20). The sea water rising over the for-
mer delta plain prior to Holocene moved further inland
and formed a gulf in this area.

A marine environment was dominant in this area un-
til the period where the rise in sea level slowed down
(Early Holocene), and marine sediments accumulated.

50ONER et al 2005, 2005b
SUYENER et al 2002

52 ONER 2008

53OONER et al 2013b
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During the Middle Holocene, when the sea reached its
present level, the delta was shaped by the sediments
that accumulated on the shore and surrounding coast-
al environment, present delta sediments that have de-
veloped since the Middle Holocene and the overlaying
cover consisting of sediments from the Late Holocene
river (Asi) floods®.

The sea rising with Holocene transgression pro-
gressed until the area between Sabuniye and the Mina
Mound at the end of the Early Holocene. During that
period, the area of Asi delta was a gulf (Fig. 20A).
When the sea level reach to its present level during the
Middle Holocene, the streams started to fill the gulf
with their alluvial content. Al Mina was an important
port settlement located in the Asi Delta. Accordingly,
the coastline reached this point between 8th and 4th
century BC, and a flood plain was present on the delta
sediments, leading to an active human life (Fig. 20B).
Al Mina lost its port characteristics during the 4th
century BC, while Seleucia Pieria flourished to have
become an important port of the region (Fig. 20C).
Then, Al Mina gradually remained inland (Fig. 20D).
Seleucia Pieria experienced environmental problems
from the initial years, which resulted in some mea-
sures taken to protect the port. During that period, the
delta shoreline has become closer to its present posi-
tion on the northern end (Fig. 20E). Due to dominant
wind direction from the sea and regulatory effect of
littoral currents, the shoreline, similar to that of today,
in general had a straight extension except a promon-
tory at the mouth of the stream. At present, the shore-
line has reached its present position, while the port
of Seleucia Pieria was both silted up and remained
inland due to alluvial drowning and tectonic move-
ments (Fig. 20E).
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Fig. 17: Finike ovasi ve Limyra ¢evresinde yapilan delgi sondaj yerleri, kesit yonleri (sol {istte) ve ovanin gelisme asa-

malart ile giiniimiizdeki durumu (A-E) (Oner, 1997d; 2013; Oner ve Vardar, 2018e).

Fig. 17: Core drilling sites, cross-section directons (upper left) and evolutionary stages of the plain in the Finike plain

and vicinity of Limyra as well as their present position (A-E) (Oner, 1997d; 2013; Oner and Vardar, 2018e).
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Fig. 19: Tarsus ovasi ve Gozliikule Hoyiigii cevresindeki sondaj yerleri, paleocografya haritasi (sol iistte) ile ovanin son
7000 yillik doneme ait gelisme haritalar: (Oner vd, 2003a; 2003b; 2005a).

Fig. 19: Core drilling sites and paleogeographical map of the Tarsus plain and vicinity of Gozliikule Mound (upper left)
and evolutionary stages of the plain for the past 7000 years (Oner et al, 2003a; 2003b; 2005a).
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Fig. 20: Asi deltasinda yapilan delgi sondajlarin sonuglarina ve arazi gézlemlerine dayamlarak hazirlanan delta gelisme
asamalar1 ve gilinimiizdeki durumu (Oner, 2008; Oner vd., 2013b).

Fig. 20: Evolutionary stages and present condition of the Asi delta based on the results of core drillings and field obser-
vations (Oner, 2008; Oner et al., 2013b)
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SONUC

Holosen transgresyonu ile yiikselen deniz 6000 yil
once giiniimiiz seviyesine ulasmis, Ege ve Akdeniz
kiyilarimiz boyunca algak kesimlere sokulup kara ic-
lerine dogru ulasabildigi en i¢ kesimdeki kiy1 ¢izgile-
rini olusturmustur. Akarsularin tasidig aliivyonlarla
bogulma siirecinde ise kiy1 ¢izgisi agiga dogru ilerle-
mis, bu donemlerde kurulan kiy1 ve liman kentleri i¢
kesimlerde kalmiglardir. Gokgeada’dan Asi deltasina
kadar olan kryilarimiz boyunca eski yerlesmelerin
dogal ¢evreleri ¢cok fazla degismistir. Eski kiy1 yer-
lesmelerinin, degisen dogal gevreleri iginde, ilk do-
nemler sahip olduklar stratejik onemleri giderek kay-
bolmustur. Ornekleri verilen Gokgeada Yenibademli
Hoytigl, Altinova Yeniyeldegirmeni Hoytigii, Gediz
Deltas1 Panaztepe-Limankent, Bornova Ovas1 Bay-
rakli Hoyiigii, Cesme Baglararasi, Kadikalesi (Ana-
ia), Esen Ovasi Patara, Asi Deltas1 Mina Hoyiikleri
ve Seleucia Pieria baslangigta birer kiy1 yerlesmesi
ya da liman kentiyken, aliivyal bogulma sonucu gii-
niimiizde kiy1 ¢izgisinden oldukga igeride kalan 6ren
yerleri durumundadirlar. Yenibademli Hoyiigii, 5000
y1l 6nce Biiyiikdere cukurlugundaki koya uzanan bir
yarimada iizerinde kurulmustur. Benzer bir sekilde
Bayrakli Hoyiigli ve Kadikalesi’de yarimada {izerin-
de kurulan yerlesmelerdir. Yeniyeldegirmeni Hoyii-

CONCLUSION

The sea water rising with Holocene transgression
have reached to its present level 6000 years before
today, encroaching the lower sections along the Ae-
gean and Mediterranean shores, and forming the most
interior coastlines where it could have reached inland.
During the drowning process by alluvium transported
by streams, the coastline progressed seaward, leaving
the coastal and port settlements that had been estab-
lished during this period away from the sea. The nat-
ural environment of the ancient settlements along the
coastline from Gokceada to the Asi delta has under-
gone substantial changes, and thus these settlements
gradually lost their earlier strategic significance. While
the examples provided including Gokceada Yeni-
bademli Mound, Altinova Yeniyeldegirmeni Mound,
Gediz Delta Panaztepe-Limankent at Gediz Delta,
Bayrakli Mound at Bornova Plain, Cesme Baglararasi,
Kadikalesi (Anaia), Esen Plain Patara, Asi Delta Mina
mgounds and Seleucia Pieria were initially a coastal
settlement or a port-city, they have become ruins that
have remained very far from the shoreline at present
due to alluvial drowning. The Yenibademli Mound
has been settled on a peninsula extending to a cove at
the Biiyiikdere depression 5000 years ago. Similarly,
the Bayrakli Mound and Kadikalesi are also settle-
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gii, Baglararasi yerlesmesi ve Pilavtepe ilk yerlesil-
digi donemde deniz kiyisinda ya da kiyiya oldukca
yakindilar. Patara, Mina ve Seleucia Pieria yerles-
meleri liman islevi goriiyorlardi. Panaztepe ada iize-
rinde bir yerlesme olup zaman iginde dogu eteginde
bir liman kenti yer almisti. Benzer sekilde Limantepe
de bir ada durumundaydi. Bunun yaninda Gozliikule
Hoytigil, Limyra, Sabuniye Hoytigil gibi eski yerles-
meler higbir zaman deniz kiyisinda olmamuislardir.
Bununla birlikte yakinlarma kadar ulagan akarsular
nedeniyle denizden kiiciik gemilerle ulagsmak miim-
kiin olabilirdi. Orta Holosen’de deniz seviyesi yiik-
selmesi durunca, bu kez aliivyal bogulma etkisi 6n
plana gecmis, s6zkonusu eski yerlesmeler, sediman
tastyan akarsularin etkisi oraninda giderek kiyidan
uzakta kalmiglardir. Patara limanina biiyiik bir akarsu
ulasmamasina karsilik, Esen Deltas1 kiyisi boyunca
taginan sedimanlar ve kumsallardan riizgarla savru-
lan kumlarla dolarak bataklik haline dontismiistiir.
Sonugta bu siirecte de Esen Cay1’nin etkisi 6nemlidir.

Burada verdigimiz 6rneklerdeki gibi, kiy1 bolgele-
rindeki arkeolojik sitlerin dogal siireglerle ¢cevrelerin-
de meydana gelen degismeleri delgi sondaj verileri
ile ortaya kayabilmek ve paleocografya ozelliklerini
belirleyip jeoarkeolojik yorumlar yapmak miimkiin
olmaktadir.

ments that were established on a peninsula. The Yeni-
yeldegirmeni Mound, Baglararasi settlement and Pi-
lavtepe were on the shoreline or very close to the shore
during the time they were first settled. Patara, Mina and
Seleucia Pieria settlements served as ports. Panaztepe
was on an island, with a port city on its eastern foothill.
Similarly, Limantepe was an island. Nevertheless, an-
cient settlements such as Gozlikule Mound, Limyra,
and Sabuniye Mound have never been on the shoreline.
However, they were accessible by small ships from the
sea due to streams flowing nearby. When the sea level
rise came to an end during the Middle Holocene, this
time the effect of alluvial drowning became dominant,
and such settlements gradually remained far from the
shore in proportion to the impact of sediment transport-
ing streams. Although there was no access to Patara
Port by a big stream, it became a marsh land by silt-
ing up with sediments transported alond the shoreline
of Esen Delta and beach sands blowing by wind. Esen
Stream has a significant role in this process.

As shown by these examples, it is possible to
demonstrate changes resulting from natural processes
around the archaeological sites which are located on
the coastal areas and determine their paleogeograph-
ical characteristics and make geoarchaeological eval-
uations.
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HALIKARNASSOS LIMANI’NIN
JEOARKEOLOJIK ARASTIRMASI
GEOARCHAEOLOGICAL SURVEY OF
HALICARNASSUS HARBOR

* Harun Ozdas

4

** Nilhan Kizildag

Anahtar Kelimeler: Sualti liman kalintilari, Halikarnasos antik limani, deniz jeoarkeolojisi, deniz

seviyesi degisimi, tektonik ¢okme.

Keywords: Submerged harbor remains, ancient harbor of Halicarnassus, marine geoarchaeology,

sea level change, tectonic subsidence.

0zZET

Karya bolgesinin bagkenti olan Halikarnasos antik
kentinin limaninda yer alan sualtinda kalmis mendi-
rek lizerinde denizel jeoarkeolojik calisma gergek-
lestirilmistir. Yapiin mevcut durumunu ve orijinal
zeminini belirlemek amaciyla batimetrik ve sismik
veri toplanmistir. Mimari kalintinin giincel seviye-
sinin detayli 6l¢iimii yapilarak buzul statik-izosta-
tik deniz seviyesi degigsimleri ile karsilagtirilmistir.
Mendiregin yani sira, Bodrum Kalesi’nin giine-
yinde yer alan arkeolojik ve jeomorfolojik yapilar
tizerinde de bir inceleme yapilmistir. Antik ¢agin
en dnemli sehirleri arasinda yer alan Halikarnassos
limanina ait kalint1 {izerindeki ilk detayli jeoarkeo-
lojik caligma tarafimizdan gergeklestirilmistir. So-
nuglar, Bodrum kiyilarindaki goreli deniz seviyesi
degisimlerinin biiylik oranda diisey tektonik hare-
ketlerden kaynaklandigini ortaya ¢ikarmistir.

ABSTRACT

A marine geoarchaeological survey was perfor-
med on submerged mole remains located in the
harbor of ancient Halicarnassus, the capital city
of the Caria region. Bathymetric and seismic data
were collected in order to reveal the current con-
dition of the structure and to identify its original
foundation. Current elevation of the remains was
measured in detail, and compared to the eustatic —
isostatic sea level changes. In addition to the mole,
a survey was also carried out on the archaeological
and geomorphological structures along the southern
shoreline of Bodrum Castle. We have performed
the first detailed geoarchaeological study on the
remains of Halicarnassus harbor, which is one of
the most important cities of antiquity. The results
suggest that the relative sea level changes along the
coast of Bodrum are mostly due to vertical tectonic
movements.
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1. GIRIS

Glineybat1 Anadolu cografyasini kapsayan antik
Karya bolgesi, dogu ve bati kiiltiirleri arasindaki
deniz ticaret iliskisinde oldukg¢a 6nemli bir konuma
sahip olmustur (Fig. 1). Girintili ¢ikintili kiy1 yapist
ile gemiler icin elverigli dogal limanlar saglayan
bolgede Geg Hellenistik Donem’den Bizans Done-
mi’ne kadar tarihlenen ¢ok sayida 6nemli yerlegim
kurulmustur. Yogun bir denizel faaliyeti gdsteren
s0z konusu kiy1 yerlesimleri arasida gelen Myndos
(Glimiigliik), Halikarnassos (Bodrum), Kedrai (Sedir
Adast), Knidos (Datca), Tymnos (Bozburun), Thys-
sanous (Sogiit) vd. kentlere ait baz1 yapilar, Ostatik-i-
zostatik deniz seviyesi ylikselimi ve bolgesel tekto-
nik ¢6kmenin beraber etkisi nedeniyle giiniimiizde
sular altinda bulunmaktadir'.

Sualtinda kalmig mimari yapilar, deniz seviyesi
degisimleri lizerine yapilan jeoarkeolojik ¢aligmalar
i¢in 6nemli veriler saglar?. Dogrudan deniz seviyesi
ile iligkili olduklarindan 6zellikle mendirek, rihtim,
dalgakiran, ¢cekek yeri ve balik havuzlar gibi yapilar
giivenilir deniz seviyesi gostergeleridir’. Mimari ka-
lintilarin modern deniz seviyesine gore derinligi; inga
edildigi ya da son kullanildig1 donem ile buzullara
bagli deniz seviyesi degisimi gdz Oniine alinarak,
bolgesel diisey tektonik hareket orani hesaplanabil-
mektedir. Sualtinda kalmig arkeolojik kalintilarin
yant sira, kirectasi sahillerinde goriilen gel-git gentigi
gibi jeomorfolojik olusumlar da eski deniz seviyele-
rini gosteren énemli yapilardir,

Giintimiizden yaklasik 20 bin y1l 6nce buzullar
erimeye baslamig ve bunun sonucunda deniz seviye-
si yaklasik 135 m yiikselerek giiniimiiz konumunu
almigtir®. Jeoarkeolojik ¢aligmalar, buzullarin erime-
sine bagli Ostatik-izostatik deniz seviyesi yiikselme
miktarinin son 2500 yilda yaklasik 1 m.yi gegme-
digini gostermektedir®. Karya bolgesinin antik kiy1
kentleri lizerinde yapilan jeoarkeolojik ¢aligmalarda,
Halikarnassos kiyilarinda goreli diisey yer degistirme
miktarmim son 2400 yilda 1 m; yakin bolgedeki My-
ndos’da ise 2000 yilda 1.2 m oldugu belirtmektedir’.

! S6z konusu hareketlerin beraber etkisi “goreli deniz seviyesi
degisimi” olarak adlandirilmaktadir. Ostatik (kiiresel 6lgekte)
ve izostatik (bolgesel 6lgekte) degisimler buzullarin erimesi
sonucu gergeklesir.

> BLACKMAN 1973; FLEMMING 1978; PIRAZZOLI 1991;
OZDAS — KIZILDAG 2013; KAYAN 2014; MORHANGE —
MARRINER 2015.

SMORHANGE — MARRINER 2015.

*PIRAZZOLI 1986.

SLAMBECK vd. 2014.

¢VACCHI vd. 2017, 782.

"FLEMMING 1978, 412.
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1. INTRODUCTION

The region of Caria, an ancient district of sout-
hwestern Anatolia, had an important geographical
position in classical antiquity in terms of maritime
trade relations between east and west (Fig. 1). Seve-
ral coastal settlements dating from Hellenistic period
to Byzantine period are located in the region, which
has an intended coastline offering natural harbors for
the ships. These coastal settlements, such as Myndus
(Glimtisliik), Halicarnassus (Bodrum), Cedrai (Sedir
Adasi), Cnidus (Dat¢a), Tymnus (Bozburun), and
Thyssanous (S6giit), indicate dense maritime activity
in the Caria region. Some constructions of these sett-
lements are currently under water due to the combi-
ned effect of the eustatic — isostatic sea level rise and
the regional tectonic subsidence'.

Submerged archaeological remains provide signi-
ficant data for geoarchaeological studies on sea level
change?. In particular, moles, quays, breakwaters,
jetties, shipsheds and fish tanks are reliable sea-level
indicators since they are directly related to the sea
level®. Considering the current elevation of archa-
eological remains relative to the modern sea level,
construction or last usage period, and eustatic-isosta-
tic sea level change, the rate of local vertical tectonic
movement can be estimated. In addition to submer-
ged archaeological constructions, geomorphological
formations, such as tidal notches, are also important
indicators of former sea levels on limestone shoreli-
nes*.

As the last glacial period ended about 20,000 years
ago, glaciers began to melt and sea-level rose by 135
m to its present level®. The geoarchaeological studies
reveal that the eustatic-isostatic sea-level rise did not
exceed approximately 1 m over the 2,500 years®. The
geoarchaeological studies performed on the ancient
coastal cities of the Caria region reported that the
relative vertical displacement was 1 m during the last
2,400 years in Halicarnassus shores and 1.2 m during
the last 2,000 years in Myndus’.

! The combined effect of the eustatic-isostatic sea-level chang-
es and vertical tectonic movements is called “relative sea-level
change”. Eustatic (global scale) and isostatic (regional scale)
changes occur due to glacier melt.

2BLACKMAN 1973; FLEMMING 1978; PIRAZZOLI 1991;
MORHANGE — MARRINER 2015.

SMORHANGE — MARRINER 2015.

4 PIRAZZOLI 1986.

*LAMBECK et al. 2014.

¢ VACCHI et al. 2017, 782.

7FLEMMING 1978, 412.



Fig.1 (a): Halikarnassos limaninin konumu ve arkeolojik liman kalintis1 izerinde yapilan deniz jeofizigi ¢alisma hatlar
(yesil gizgiler); (b) 1967 yilina ait hava fotografy; (c) 1847 yilinda Spratt tarafindan ¢izilen ve antik mendirek kalintisini
gosteren harita; (d) Pedersen (2010) tarafindan yeniden cizilen plan.

Fig.1 (a): The location of Halicarnassus Harbor and marine geophysical survey lines on the archaeological harbor rema-
in (green lines); (b) the aerial photograph from 1967; (c) Spratt’s map drawn in 1847 showing the ancient mole remains;
(d) Pedersen’s recent map (2010).

2. CALISMA BOLGESI

Jeoarkeolojik ¢alismanin gergeklestirildigi Halikar-
nassos antik kenti (modern Bodrum), tektonik olarak
aktif bir bolge olan giineybati Anadolu kiyisinda
yer almaktadir (Fig.1). Calismada dncelikle doguda
bir yarimada ile sinirlanan Halikarnassos limaninda
yer alan sualtinda kalmis mimari yapi1 incelenmistir
(Fig. 1a, b). Diger bir caligma ise, iizerinde Bodrum
kalesinin bulundugu yarimadanin giineyindeki kiigiik
koyda bulunan arkeolojik ve jeomorfolojik yapilar
tizerinde gergeklestirilmistir (Fig. 1a).

2.1. Halikarnassos Antik Limam

Antik Karya’nin ikinci bagkenti olmasi agisin-
dan biiyiik 6neme sahip Halikarnassos kenti, Ege
ekonomisini destekleyen bir cografi konumda yer
almaktadir®. Kent, dogal bir limanin gerisinde yer
alan ve tiyatro formunu andiran bir topografya tize-
rinde insa edilmistir®.

SBEAN — COOK 1955, 85.
BEAN — COOK 1955, 87.

2. STUDY AREA

The geoarchaeological survey was carried out in
the ancient city of Halicarnassus, modern Bodrum,
which is located in a tectonically active region on
the southwestern Anatolian coast (Fig.1). The first
investigation was performed on the submerged
architectural remains to the east of Halicarnassus
harbor, which is bounded by a peninsula to the east
(Fig. 1a, b). Another study was carried out on sub-
merged archaeological and geomorphological struc-
tures in the small cove to the south of the peninsula,
where Bodrum castle is located (Fig. 1a).

2.1. Ancient Harbor of Halicarnassus
Halicarnassus, the second capital of the ancient
Caria, is located in a geographically important regi-
on that contributed a great deal to the Aegean eco-
nomy?. The city was built in the form of a theater,

behind a natural harbor®.

$BEAN — COOK 1955, 85.
BEAN — COOK 1955, 87.
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Halikarnassos limani, dogusunda Zephyria (ya da
Zephyrion) denilen bir ada ile sinirlanmaktadir (Fig.
1c, d). Bir kistak ile anakaraya baglanan Zephyria
adasinin tlizerinde, giiniimiizde Rodos un St John §6-
valyelerine ait Aziz Peter Kalesi yer almaktadir.

Hekatomnus’un oglu Mausolos (M0.377-353)",
gerek donanma i¢in bir iis olabilecek limana sahip
olmasi ve kolay savunulabilecek bir bolgede yer al-
masi, gerekse deniz giiciinii destekleyecek keresteye
ulagilabilecek ormanlarin bulunmasi nedeniyle Ha-
likarnassos’u Karya’nin yeni bagkenti olarak se¢mis
ve kentte biiyiik bir imar faaliyeti gerceklestirmistir!!.
MO.4.yy’dan itibaren Halikarnassos Ege bolgesindeki
cografi konumuna bagli olarak Karya’nin en dnemli
ticari limanlarindan bir tanesi olmustur.

Mausolos, saray1 i¢in Zephyria adasini tercih etmis-
tir'2. Zephyria adas1 ve Mausolos saraymdan birgok
antik yazar' s6z etmekte olup liman ile iligkisine
de deginilmistir. Vitruvius (I1.8.11,13-15) sehrin alt
kisminda limanin yaninda agora yer aldigini, Mau-
solos’un saraymdan bakildiginda sag tarafta agora,
liman ve surlarin en ucu ile sol tarafta surlarin agagi-
sina gizlenmis bir liman oldugundan s6z etmektedir.
Scylax Periplus’unda (99.1) Halikarnasos un kapali
bir limani oldugundan ve adanin ¢evresinde diger bir
liman ile bir nehirden s6z eder. Ana limanda yer alan
ve bu makalenin konusunu olusturan sualtinda kalmis
mendirek kalintis1 Vitruvius’un bahsettigi gizli liman
ile iliskilendirilmigtir'®.

Vitrivius (I1.8.14) Rodoslularin Halikarnassos’u
ele gecirmek igin bir filo gonderdiklerini, Artemi-
sia’nin kendi filosunu kii¢iik limandan denize agilan
bir kanaldan gegirerek biiyiik limana getirerek Ro-
dos filosunu ele gegirdiginden s6z eder'. Spratt gizli
limandan, kistagin kuzeybatisindaki ana limanda
uzanan bir dizi duvar olarak bahseder!®.

WSEVIN 2001, 49, 122.

"MCNICOLL 1997, 16.

12Bugiin Aziz Peter’a adanmis kalenin bulundugu yarimadada
yapilan kazilardan ilk yerlesimin Mikenlere (MO.1400) kadar
gittigi ve daha sonra da 15. ve 16. yy.larda Haglilar tarafindan
iskan edildigi anlasilmaktadir (PEDERSEN 1994a, 216). Kale-
de yapilan aragtirma ve kazilarda Mausolos’un sarayina ait bazi
duvarlar da tespit edilmistir (PEDERSEN 1994b, 329).
BVITRUVIUS I1.8.10-11; PLINY 11.204; STRABON XIV.2.16;
PS.-SKYLAX 99.1; HERODOT VII.99.

4Pedersen’in yani sira (1994a, 219), Blackman da (1973, 125)
bir ¢alismasinda s6z konusu yapidan “gizli limanin mendiregi
ve bir kulenin temeli” olarak bahsetmistir. Ancak bu yapidaki
genis kanalin fonksiyonu agiklanamamastir.

BBEAN — COOK 1955, 87, dn.6.

®SPRATT, 1856, p.1 ff.
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The harbor is bounded by an island to the east
called Zephyria (or Zephyrion), which connects
to the mainland via an isthmus (Fig. 1c, d). The
Castle of St Peter, which is currently located on
the island, belonged to the Knights of St John of
Rhodes.

Mausolus (377-353 BCE),'° son of Hecatomnus,
decided to make Halicarnassus a new capital of
Caria in order to provide a harbor suitable as a base
for a fleet in an easily defensible area, with forest
to provide timber for the ships''. Thanks to its lo-
cation, Halicarnassus turned out to be one of the
most important commercial harbors in the Aegean
after the 4™ century BCE.

Mausolus preferred Zephyria Island for buil-
ding his palace'?. Many ancient writers'> mention
Zephyria Island, the palace of Mausolus, and their
relation to the harbor. Vitruvius (I1.8.11,13-15)
described a view of the forum, the harbor, and the
entire line of fortifications from the palace to the
right, and a secret harbor just below the walls to
the left. Ps.-Scylax (99.1) wrote that Halicarnassus
had a closed harbor, and mentioned the presence of
another harbor somewhere around the island and
ariver. The submerged mole in the main harbor is
assumed to be related to the secret harbor in Vitru-
vius’ description'®.

Vitrivius (I1.8.14) also mentioned that the Rho-
dians sent a fleet to seize the kingdom, however
Mausolus’ sister-wife, Artemisia, had her fleet sail
from the small harbor into the open sea through a
channel, arriving from there to the main harbor,
where her men seized the Rhodian fleet!. Spratt
stated that the secret harbor had a line of wall in
the main harbor on the northwest of the isthmus!¢.

0 SEVIN 2001, 49, 122.

MCNICOLL 1997, 16.

'2 Based on the archaeological excavations on the peninsula of the
Caste of St Peter, the early settlement belonged to the Mycenaeans
(1,400 BCE) and it was inhabited by Crusaders in 15" and 16™ cen-
turies (PEDERSEN 1994a, 216). The remains of the palace walls
of Mausolus were also found during the survey and excavation
performed in the castle (PEDERSEN 1994b, 329).

BVITRUVIUS 11.8.10-11; PLINY 11.204; STRABON XIV.2.16;
PS.-SKYLAX 99.1; HERODOT VII.99.

! In addition to Pedersen (1994a, 219), Blackman (1973, 125)

also mentioned the submerged structure as “the mole of the secret
harbor and the foundation of a tower”. However, he did not explain
the function of the large channel of the structure.

SBEAN - COOK 1955, 87, Dn.6.

1*SPRATT, 1856, p.1 ff.



Newton, 1862°de ¢izdigi haritasinda, gizli liman,
caligma konusu mendirek ile biiyiik limandan ayir-
maktadir”. Vitruvius (I1.8.11,13-14) anlatiminda
biiytik “ticari liman” ve “gizli liman”1n disinda “kiiglik
liman”dan s6z etmektedir'®. Spratt (Fig.1c) ve New-
ton’un haritalarinda ayrica Halikarnassos limaninin
girisinde her iki yanda sualtinda kalmis biiyiik dalga-
kiranlar goriilmektedir. 20.yy.da bu yapilar iizerine
modern dalgakiranlar insa edilmistir.

Onceki galigmalarda, kalenin giineyindeki kiigiik
koyda, ana kayanin kesilmesiyle agiga dogru derinle-
sen bir yapi tespit edilmis ve ¢ekek yeri olarak deger-
lendirilerek bu koyun gizli liman olabilecegi seklinde
yorum yapilmistir'.

"PEDERSEN 1994, 224, Fig.1

"% Burada gegen “gizli liman” ile “kii¢iik liman”m ayni olabilecegi
ihtimali bulunmaktadir.

192005 yilinda Paul Pedersen ile birlikte kalenin giineyinde yaptigi-
miz kisa siireli bir sualtr aragtirmasinda s6z konusu yapi belgelen-
mistir. Mausolos’un saltanat veya 6zel savas gemileri i¢in bir bolge
olmast ihtimali bulunmakta olup, Pedersen buray1 ¢ekek yeri veya
gizli liman olarak tanimlamugtir (2010, 276, Fig.1). Baika (2013, 204,
Fig.A10.11) caligmasinda bu yapiya yer vermistir. Baika’ya gore
(2013, 203), demokratik sehir devletlerinde ¢ekek yerleri ve deniz
cephaneligi, gliclii komuta merkezleriyle veya yakindaki akropollerle
iligkilidir ve bu yaklagim, Vitruvius'un Halikarnassos tanimlariyla
desteklenmektedir.

TINA

In the map he drew in 1862, Newton separated the
secret harbor from the main harbor by a mole!’.

Vitruvius (I1.8.11,13-14) mentioned a “small har-
bor” in addition to the large “commercial harbor” and
the “secret harbor.'®”” Furthermore, Spratt (Fig.1¢) and
Newton mapped two large submerged breakwaters
on both sides of the entrance of Halicarnassus harbor.
Modern breakwaters were built above them in the 20™
century.

In previous studies, a submerged rock-cut structure,
which continues further down into the sea, was identi-
fied in the small cove to the south of the castle!’.

"PEDERSEN 1994, 224, Fig.1

18 “Secret harbor” and “small harbor” are probably the same place.
We performed a short underwater survey on the northern coast
of castle with Paul Pedersen in 2005 and the submerged structure
was documented as a part of this work. This area was probably

for Mausolus’ battle ships, which was interpreted by Pedersen as a
shipshed or a secret harbor (2010, 276, Fig.1). Baika (2013, 204,
Fig.A10.11) also mentioned this structure and suggested that in
democratic city-states, shipsheds and naval arsenals were related
to fortified command-posts or an acropolis. According to Baika
(2013, 203), this interpretation is supported by Vitruvius’ descrip-
tion of Halicarnassus.
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Halikarnassos’un gizli liman1 konusu halen tam ola-
rak ¢oziimlememis ve tam yeri belirlenememigtir.
2.2. Calisma Bolgesinin Tektonik Yapisi

Bodrum Yarimadasi’nin iginde bulundugu tektonik
yapilar, Afrika ve Arap levhalariin Avrasya levha-
sina gore kuzeye dogru hareketi ve Miyosen done-
minden buyana da Anadolu blogunun saat yoniiniin
tersine rotasyonu sonucu gelismektedir. Anadolu
levhasinin Kuzey Anadolu ve Dogu Anadolu fay
zonlar1 boyunca batrya dogru hareketi ise, Bat1 Ana-
dolu’da kuzey-giiney yonlii genisleme ve buna bagl
olarak dogu-bati yoniinde sirt ve basen olusumlari
ile sonuglanmaktadir. Bodrum’un yer aldig1 Gokova
grabeni bu yapilardan en biiytigiidiir?!. Grabeni se-
killendiren dogu-bat1 yonlii faylarin yani sira, 2004
yilinda iizerinde ¢ok sayida depremin oldugu bir fay
kusag1 korfezin ortasindan gegmektedir. Bu fay sis-
temleri tarihler boyunca gok sayida yikici depreme
sebep olmustur. Bunlardan en 6nemlileri MS.141

ve Bodrum’u tamamen yok ettigi soylenen 1493
depremleri® olarak bilinmektedir. MS.155 ve 344
Rodos ile MS.335 ve 554 Kos depremleri de yikici
hareketler arasindadir. Bolge jeolojisi, Kuvaterner
yash sedimanter kayaglar ile Ust Miyosen yasli vol-
kanik kayaglardan olusmaktadir. Yarimadanin bati-
sinda volkanik kayalar hakim iken, dogusu kiregtast
ile kaplidir®!.

3. CALISMA YONTEMI

3.1. Deniz Jeofizigi ve Tiiplii Dalis Calismasi
Halikarnassos limani ve gevresinin jeoarkeolojik
arastirmasi igin deniz jeofizigi ve tliplii dalig yon-
temleri uygulanmistir. Oncelikle, limanda yer alan
mendiregin bulundugu bélgede yaklagik 150 m x
150 m’lik bir alanda jeofiziksel ¢aligma gergek-
lestirilmistir (Fig. 1a). Dogu-bat1 ve kuzey-giiney
yonlerinde ¢izilen hatlar boyunca akustik veri
toplanmistir. Mimari kalint1 ve ¢evresinin hassas
derinlik verisini elde etmek amaciyla ekosounder
cihaz1 kullanilarak batimetri haritas1 olusturulmus-
tur. Caligmada ¢ift frekansli (33 ve 210 kHz) Odom
Echotrac dijital ekosounder ile uyumlu olarak
hassas konum verisi saglayan Trimble Differential
kiiresel konum belirleme sistemi kullanilmistir. Ka-
lintinin insa edildigi deniz tabaninin diigey kesitini
akustik olarak goriintilemek amaciyla da 3-7 kHz
frekans araliginda ORE 3010P Subbottom Profiler
cihaz1 kullanilarak ytiksek ayrimli deniz sismigi
verisi toplanmustir.

YBEAN - COOK 1955, 89.

2 YOLSAL-CEVIKBILEN vd. 2014, 101.

2 ULUG vd. (2005) tarafindan s6z konusu fay kusagi “Géko-
va Transfer Fay Zonu” olarak literatiire gecmistir.
BLUTTRELL 1999.

#ULUSOY vd. 2004, 73.
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This structure has been interpreted as a shipshed,
leading to the conjecture that the cove may have
been the secret harbor. The exact location of secret
harbor of Halicarnassus is still in question.

2.2. Tectonic Setting

The tectonic structures around Bodrum Pe-
ninsula are generated by the movement of the
African and Arabian plates towards the north, in
accordance with the Eurasian plate and the coun-
ter-clockwise rotation of the Anatolian block since
the Miocene. Westward escape of the Anatolian
plate along the Northern and the Eastern Anatoli-
an fault zones results in north to south extension
in western Anatolia and corresponding ridge and
graben formations in the east — west direction. The
Gokova Graben, south of Bodrum, is the largest of
these formations®'. In addition to the faults in an
east - west direction that form the graben, a fault
zone where intense earthquake activity took place
in 2004 runs through the center of the bay*. The
fault zones have caused a large number of dest-
ructive earthquakes in the past. The notable ones
took place in 141 CE and in 1493, which caused
a complete collapse of Bodrum?. The events that
took place in Rhodes in 155 CE and 344 CE, and
in Kos in 335 CE and 554 CE can be listed among
the destructive earthquakes. The geological featu-
res of the region consist of Quaternary sedimen-
tary rock formations and Upper Miocene volcanic
rock formations. The western part of the peninsula
is covered by volcanic rocks, while the eastern
part is covered by limestone®.
3. METHODS

3.1. Marine Geophysical and Scuba Diving
Survey

Marine geophysical and scuba diving survey
was performed for the geoarchaeological study
of the Halicarnassus harbor and its surroundings.
Firstly, geophysical survey was carried out on the
submerged archaeological structure in the harbor,
in an area of approximately 150 m x 150 m (Fig.
1a). Acoustic data were collected along the survey
lines drawn in east-west and north-south directi-
ons. Odom Echotrac digital echosounder (33 /210
kHz double frequency) was used to provide the
precise depth data over the archaeological structu-
re and environs. Trimble Differential GPS system
was used to obtain the precise location.

* BEAN — COOK 1955, 89.

2'YOLSAL-CEVIKBILEN et al. 2014, 101.

2 ULUG et al. (2005) are named the fault zone as “Gokova Trans-
fer Fault Zone” in the literature.

Z LUTTRELL 1999.

#ULUSOY et al. 2004, 73.



Fig. 3: Mendiregin ti¢ boyutlu batimetri haritas:.
Fig. 3: 3D bathymetric map of the mole.

Liman i¢inde gergeklestirilen jeofiziksel ¢aligma
sonrasinda, mendirek kalintis1 dalis yapilarak goriin-
tiilenmis; derinlik 6lgiimleri ve 6rnekleme yapilmis-
tir. Sualtinda goriis mesafesinin 50 cm’nin altinda
olmasi ve zeminde suyu bulandiran ince bir balgik
tabakasinin bulunmasi ¢alismalar1 zorlagtirmistir.
Yapi malzemesini anlamak i¢in, kalint1 tizerinde
3 farkli noktadan, 50 ile 100 cm arasinda degisen
uzunluklarda 6rnek alinmistir. Alinan 6rneklerden
DEU Jeoloji Miihendisligi Boliimii’nde ince kesitler
alinmis ve elektron mikroskobu ile numunelerin
kayag¢ ve mineral igerikleri analiz edilmistir®.

Kale’nin glineyindeki kiigiik koyda yer alan ikinci
caligma alaninda da tiiplii dalis yontemi ile fotograf-
lama ve derinlik 6l¢iim ¢aligmalar1 gergeklestirilmis-
tir (Fig. 1a).

3.2. Deniz Seviyesi Degisim Miktarimin Hesap-
lanmasi

Caligma bolgesindeki deniz seviyesi degisim
miktarinin hesaplanmasi igin, giivenilir bir deniz
seviyesi gostergesi olan mendirek iizerinde yapilan
Olciimler goz dniine alinmis ve asagidaki adimlar
izlenmistir®®:

% Katkilarmdan 6tiirii Mine Sezgiil Kayseri Ozer ve Ismail
Isintek’e tesekkiir ederiz.
%KIZILDAG 2019, 299.
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Additionally, high definition seismic data were acqu-
ired by the ORE 3010P Subbottom Profiler (in a frequ-
ency range of 3-7 kHz) to acoustically image the verti-
cal cross section of the sea floor that lies below original
foundation of structure.

Following the geophysical research in the harbor,
submerged remains in the harbor were imaged, measu-
red, and sampling was done by scuba diving. The poor
visibility below 50 cm and the presence of a mud layer
on the sea floor adversely affected the study. Three core
samples between the lengths of 50 and 100 cm were
taken in order to reveal the construction material. The
specimens were prepared and analyzed by electron mic-
roscope for rock and mineral content by the Geological
Engineering Department of Dokuz Eyliil University®.

The second study area, which is located in the small
cove at the south of the castle, was imaged and measu-
red by scuba dives (Fig. 1a).

3.2. Calculation of Sea Level Change

In order to estimate the amount of sea level change
in the region, we considered the measurements on the
submerged mole, which is a reliable sea level indicator,
and performed the following steps®:

» We would like to thank to Mine Sezgiil Kayseri Ozer and
Ismail Isintek for their contributions.
2 KIZILDAG 2019, 299.
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Fig. 4: Mendirege ait ylizey ve sualt1 fotograflari.
Fig. 4: Some photographs of the mole.
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Fig. 5: Karotlar iizerinde yapilan analizler.
Fig. 5: Electron microscope analysis of core sampling.

(a) Mendiregin Ust yiizeyi, modern deniz seviyesine
gore hassas olarak 6lgtilmiistiir?’.

(b) Mendiregin yapildigi donemde, deniz sevi-
yesinin lizerinde olmasi gereken minimum orijinal
yiikseklik belirlenmistir. Bu deger, yapinin st seviye-
sinin, dalga ve gel-git faktorlerinden etkilenmeyecek
ve lizerinde kuru bir zeminin kalacagi en az yiikseklik
olacak sekilde diigtiniilmiistiir. Girisinde iki biiyiik
dalgakiranla kapatilarak korunakli hale getirilmis li-
manda, boyle bir yapinin ortalama deniz seviyesinin
en az 0,8 m {izerinde insa edilmesi gerekmektedir?.
Mendiregin minimum orijinal yiiksekligi ve gilincel
yiiksekligi goz oniine alinarak goreli deniz seviyesi

degisim miktar1 bulunmustur.

(c) Tiim Slgiimlere belirli hata paylari eklenmistir.
(i) Olgiimlerin hassasiyeti i¢in; 6lgii alinan yiizeylerin
kismen tahrip durumda olmasi ve dalga etkisi nede-
niyle +0.1 m ve (ii) belirlenen orijinal minimum ytik-
sekligin yaklagik bir deger olmasi nedeniyle £0.2 m
hata paylar1 g6z oniine alinmistir.

(d) Goreli deniz seviyesi degisim miktarini hesapla-
mak i¢in, mendirek i¢in belirlenen minimum orijinal
yiikseklikten buzul dstatik-izostatik deniz seviyesi
yiikselimi etkisi ¢ikarilmustir.

(e) Yapinin insa edildigi donem goz oniine alinarak
diisey bolgesel tektonik hareket orani hesaplanmuistir.

Y Tim olgtimler gel-git seviyesinin en diisiik oldugu sirada yapilmistir. Akdeniz’de gel-git araligi 0,4 m’yi gegmemektedir. Ortalama
deniz seviyesine gore diizeltme yapilmasi i¢in 6l¢iimlere 0,2 m eklenmistir.

B0OZDAS — KIZILDAG 2013, 508.
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Fig. 6: Kalenin giineyindeki sualtinda kalmis arkeolojik ve jeomorfolojik yapilar. (a) Yapilarin konumus; (b) gekek yeri-
nin Kaleden ¢ekilmis fotografi; (c) tabani moloz taslarla 6rtiilmiis durumdaki gekek yeri rampasinin sualti fotografi; (d)
sualtinda kalmis gel-git centiklerinin 6l¢tileri; (e, f) gekek yerinin oyuldugu ana kayada, sonradan olusan gel-git centigi
yapilar (ok ile gosterilen oyuklar).

Fig. 6: Submerged archaeological and geomorphological structures to the south of the castle. (a) Locations of the struc-
tures; (b) a photograph taken from the castle; (¢) the shipshed ramp that its floor is covered by rubble stones; (b). Distin-
ct differences are observed in tidal notch formations formed after the shipshed had been carved (d, ¢).
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4. BULGULAR

Halikarnassos limani igerisinde yer alan
arkeolojik kalinti izerinde yapilan akus-
tik caligmalar, yapimin birbirine paralel
uzanan iki boliimden olustugunu ve her
iki boliimiin de giiniimiizde tamamen su-
altinda kaldigin1 gostermektedir (Fig. 2).
Mimari kalint1 izerinden alinan hassas ba-
timetrik veri, yapinin derinliginin yani sira,
boyutlarini ve mevcut durumunu ortaya
cikarmistir (Fig. 3). Kuzey-kuzeydogu —
gliney-gilineybat1 yoniinde uzanan yapinin
daha genis olan dogu boliimii yaklasik 120
m uzunlugunda, glineyde 27 m ve kuzeyde
14 m genisliginde olup en fazla 3 m yiik-
sekligindedir. Giineyde genisleyen bdlim
bir platform yapisi gostermekte olup, st
yiizeyi modern deniz seviyesinden 0,5+0.1
m asagidadir®? (Fig. 2b). Yapinin temelin-
de su derinligi en fazla 4 m’yi bulmaktadir.
Dar olan bat1 boliimii 110 m boyunda, 7 m
genigliginde ve 0,7 m ytliksekliginde olup,
deniz seviyesinden 1,7+0.1 m asagidadir.
Iki boliim arasinda yaklagik 15 m mesafe
ve 1,2 m kot farki bulunmaktadir.

Mendirek tizerinde ve yakin ¢evresinde
alinan sismik kesitlerde, yapinin dogu
boliimiiniin yaklasik 8 m altinda giiglii ve
devamli bir yansitic1 ylizey tespit edilmis-
tir (Fig. 2a). S6z konusu yiizey olasilikla
Holosen D6nemi deniz tabanina karsilik
gelmektedir. Sismik kayitta, mendirek
temelinin oturabilecegi bir ana kayaya ilis-
kin veriye rastlanmamistir.

Mendirek {izerine yapilan tiipli dalislar-
da, dogu boliimiine ait genis platformda,
yerel volkanik yesil tas ocaklarindan kesil-
mis kaba yontu biiylik dikddrtgen bloklar
goriilmiistiir (Fig. 4). Platformda, iki kat
tas sirasinin bir boliimii giintimiize kadar
gelebilmis olan muhtemel bir yapiya ait
bir temel bulunmaktadir. Taslarin orta-
lama olgiileri 2,0x1,5x0,5 m’dir. Zaman
icinde cesitli nedenlerden 6tiirli meydana
gelen tahribat nedeniyle bu kesme tag bo-
lim disinda mimart bir yap1 6zelligi yansi-
tan bir kalint1 tespit edilmemistir.

#+0.1 m 6l¢lim hatasi olarak eklenmistir (Bknz.
Bolim 4.3.¢).

TINA

a) We measured the upper surface of the mole in detail
relative to the current sea level?’.

b) We determined a minimum original elevation for the
mole with respect to mean sea level at the time of use. This
value was considered as the minimum height of the upper
level that would not be affected by wave or tide activity and
remained dry. We assumed that the mole would have been
built at least 0.8 m above the mean sea level in such a shelte-
red harbor (Halicarnassus harbor has been protected by two
large breakwaters®). Taking into account the minimum ori-
ginal elevation and current elevation, we deduced the amount
of relative sea level rise.

¢) We added some errors to measurements. (i) For measu-
rement precision; an error margin of +0.1 m was added for
destruction of original upper surface and wave effect. (ii) an
error margin of 0.2 m was added for the uncertainty of the
assigned value for original minimum height.

d) In order to estimate the amount of the vertical tectonic
movement, we reduced the effect of eustatic-isostatic sea le-
vel rise from the assigned minimum original height.

e) We finally calculated the rate of local vertical tectonic
movement based on the period of building’s construction.

4. RESULTS

The acoustic survey performed over the archaeological re-
mains in the Halicarnassus harbor revealed that the structure
consists of two sections in parallel and that both sections
are currently submerged (Fig. 2). Detailed bathymetric data
obtained over the remains provided information about the
dimensions and the current condition of the structure (Fig.
3). The structure lies in a north-northeast to south-southwest
direction. The wider eastern section has an approximate len-
gth of 120 m with a width of 27 m at the southern end and
14 m at the northern end, and a maximum height of 3 m. The
eastern section is widened on the southernmost part forming
a platform shape, for which the upper surface is 0.5+0.1 m
below present sea level (Fig. 2b?*). The foundation level of
the structure reaches a maximum depth of 4 m. The narrower
western section is 110 m long, 7 m wide, and 0.7 m high. Its
upper surface lies at a depth of 1.7+£0.1 m below present sea
level. The distance between the two sections is approximately
15 m and the difference of elevation is 1.2 m.

The seismic survey revealed that a strong and continuous
reflector lies about 8 m below the eastern section of structure
(Fig. 2a). This layer most probably corresponds to the paleo
seafloor during the Holocene period. A bedrock formation
that would support the mole could not be observed in the se-
ismic section.

¥ All measurements were taken at the lowest tide. Tidal range of Medi-
terranean Sea does not exceed 0.4 m, for this reason 0.2 m was added to
measurements in order to make correction relative to mean sea level.
30ZDAS — KIZILDAG 2013, 508.

#+0.1 m was added as margin of error (see Chapter 3.2.c).
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Fig. 7: Antik mendiregin gtincel durumu, derinlik kesiti ve platforma ait fotograflar.

Fig. 7: Actual condition of the ancient mole, depth cros section and platform photography.

Yap1 malzemesi igerigini anlamak amaciyla men-
direk {izerinde farkli noktalardan alinan karotlar
iizerinde elektron mikroskobu ile yapilan incelemede,
orneklerin volkanik ve mineral bilesenler igerdikleri
saptanmistir (Fig. 5). Bilesenler arasinda, volkanik,
karbonat ve tortul kaya kirmtilarinin yani sira, kuvars
ve feldspat mineralleri ile kabuklu organik bilesenler
bulunmaktadir.

Kalenin giineyindeki kiiciik koyda yaptigimiz ¢alis-
mada, daha onceki yillarda ¢ekek yeri olarak deger-
lendirilen yapi iizerinde Olgiimler gerceklestirilmistir
(Fig. 1a-11, 6a). Bu alanda, ana kayanin bir yiizeyinin
diizlestirildigi, kiyida kale duvarlarinin altindan bas-
layarak egimli bir sekilde derine dogru devam ettigi
ve tamaminin sualtinda kaldigi gorilmiistir (Fig.
6b). Yaklagik 30 m uzunlugundaki yapinin en derin
boliimii deniz yiizeyinin 3.1+0.1 m altindadir. Ancak
zemin irili ufakli moloz taglarla tamamen dolmustur
(Fig. 6¢). Yakin ¢evrede ¢ok sayida kesme tag blok ile

Mausoleum yapiminda kullanilanlar ile ayni 6lgiilere
ve sekle sahip yesil volkanik taslar gozlenmistir. Bu-
luntular iginde 6zellikle bu taglar diginda tarihleyici
bir bagka materyale rastlanmamaktadir.

Ayni gevrede sualtinda kalmis gel-git-centigi jeo-
morfolojik yapist gozlenmistir (Fig. 6d). Eski deniz
seviyesini gosteren s6z konusu yapinin varligi, bol-
gedeki goreli deniz seviyesi yiikselimini ispatlayan
diger bir kanit olmustur®®. Gel-git ¢entiginin orta se-
viyesinin, deniz yiizeyinin 0,5+0.1 m altinda kaldig:
tespit edilmistir. Yatay derinligi 0,3 m olan gentigin
yiiksekligi yaklasik 0,4 m olup, bolgesel gel-git ara-
ligimi gostermektedir. Belirgin yapiya sahip ¢entigin
altinda, deniz seviyesinin daha eski bir konumunu
gosteren muhtemel bir ¢entik daha gozlenmistir. An-
cak bu ikinci ¢gentigin yatay derinligi 0,1 m.den azdir.
Her iki jeomorfolojik yapi1 da, ¢cekek yeri olarak de-
gerlendirilen yapinin daha {izerindeki bir seviyede yer
almaktadir (Fig. 6e, f).

% Denizel gel-git ¢entigi, kiregtasi sahillerinde biyolojik asinma ve/veya dalga sebebiyle ortalama deniz seviyesinde gelisen bir
jeomorfolojik yapidir (PIRAZZOLI 1986). Genellikle yari-oval sekle sahip yapinin yiiksekligi yaklasik gel-git araligina denk
gelmektedir. Deniz seviyesinin duragan oldugu zamanda gelisen s6z konusu yapi kesin bir deniz seviyesi gostergesi olup, bu yapinin
giincel deniz seviyesinin {lizerinde veya altinda bulunmasi, nispeten hizli bir tektonik yiikselme veya ¢okmeyi gostermektedir.
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Fig. 8: 1967 (solda) ve 2019 (sagda) yillarina ait hava fotograflarinin karsilastirilmast.

Fig. 8: Comparison of aerial photographs from 1967 (left) and 2019 (right).

During the scuba diving survey, we observed rou-
ghly-cut rectangular stones produced from a quarry of
local green lava stone on the wide platform of eastern
section (Fig. 4). The platform contains the foundation
of a potential structure consisting of two layers of
stones. The average dimensions of the stone blocks
are 2.0 x 1.5 x 0.5 m. Due to destruction that occurred
over time, we could not identify any remains with an
architectural form besides this rock-cut stone section.

The electron microscope analyses of core samples
taken from the mole to reveal the construction materi-
al indicated that the structure contains some volcanic
and mineral elements (Fig. 5). Among the compo-
nents, volcanic, carbonate, and sedimentary detrital
rocks were observed, in addition to quartz and felds-
par minerals and mollusks.

During the survey performed at the small cove to
the south of the castle, we took some measurements
on a structure that was evaluated as a shipshed in
previous studies (Fig. 1a-II, 6a). In this second study
area, we documented a totally submerged rock-cut
structure, which descends into deeper water with a
slope starting under the walls of the castle (Fig. 6b).

The structure is approximately 30 m long, and its
deepest end is located at 3.1+0.1 m below present sea
level. However, the sea floor was completely filled
with rubble (Fig. 6¢). A large number of rock-cut
stone blocks and green lava stones were observed in
the surrounding area, which have similar dimensions
and shape to the ones used in the construction of the
Mausoleum. We did not observe any dating materials
except for those stones.

We also detected submerged tidal notches in the
same area (Fig. 6d). The presence of this type of ge-
omorphological formation, which indicates the paleo
sea level, provided evidence for relative sea level
rise®”. The mid-level of the notch is located at 0.5+0.1
m below present sea level. The maximum inward
(lateral) depth is 0.3 cm with a vertical height of
about 0.4 m, which corresponds to local tidal range.
Below this remarkable formation, another hardly vi-
sible notch formation was observed at a deeper level,
which indicates former sea level. Its inward depth is
less than 0.1 m. Both submerged geomorphological
features are located above the rock-cut structure (Fig.

6e, f).

*Marine tidal notch is a geomorphological formation which develops around mean sea level in the limestone shorelines due to
biological erosion and/or wave action (PIRAZZOLI 1986). It generally has a half-ellipsoidal shape and its height corresponds to
intertidal zone. This formation that develops during sea level stability is a precise sea level marker, and its presence above or below
modern sea level indicates more or less rapid tectonic uplift or subsidence.
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5. TARTISMA

5.1. Sualtinda Kalmis Arkeolojik Yapinin Islevi,
Dénemi ve insa Malzemesi

Antik Halikarnassos, ticari ve askeri limanlarin
yani sira gizli liman ile iliskilendirilmektedir. Spratt
ve Newton sualtinda kalmis mimari kalintiy: ticari
ve gizli limani ayiran bir yapi olarak ¢izerken; Pe-
dersen kalitinin askeri yapilarin bir parcasi oldu-
gunu ve askeri limanin bat1 kenarmni olugturdugunu
ifade etmektedir’'. S6z konusu mimari yapi, cesitli
arastirmacilar tarafindan ¢izilen planlarda ve ya-
yinlanan ¢alismalarda mendirek olarak anilmigtir®.
Mendirek, aralarinda kot farki olan, biri dar ve digeri
genis iki uzun platformdan olugmaktadir. Her iki
platformun arasinda yer alan kanalin fonksiyonu tam
olarak anlagilamamaktadir. Bélgede bu tip bir yap1
benzerine daha Once rastlanmamustir.

Mendiregin lizerinin yaklagik 10 cm kalinhiginda
bir balgik tabakasiyla kapli olmasi, buluntularin ta-
nimin1 giiclestirmekle beraber, yapiminda seramik
pargalar ve cakil taglariyla karigik bir tiir hidrolik
harg kullanildig1 anlasilmaktadir. Mendiregin, moloz
tag, kum ve hidrolik har¢ karigimi biiytik bir kiitle
seklinde inga edildigi goriilmektedir. Dogudaki genis
boliimiin glineyinde bulunan platformun iizerinde,
askeri limanm giris giivenligi i¢in savunma amagli
bir kule®, fener ya da anitsal bir yap1 oldugu diisii-
niilmektedir (Fig. 7).

1967 yilinda gekilen hava fotografina dayanarak,
mendirek tizerinde yapilan hafriyatlar nedeniyle, her
iki boliimiin kuzey kisimlarinin tiraglandigi anlasil-
maktadir (Fig. 8). Eski fotografta, mendiregin kuzey
ucunun kiyiya bitisik oldugu goriilmekte olup, gii-
niimiizde bu boliimiin kiy1 ile baglantisinin ortadan
kalktig1 tespit edilmistir.

Kesin bir bilgi bulunmamakla birlikte limanin ve
mendiregin Mausolos déneminde (MO. 377-353)
insa edildigini kabul etmek miimkiin goriinmektedir.
Bolge tarihine baktigimizda Halikarnassos un en bii-
yiik imar faaliyeti Mausolos doneminde gergekles-
mistir. Iskender ve sonrasinda (MO 334)* ise kent-
teki imar faaliyetlerinin giderek azaldig1 ve 6zellikle
Bizans Donemi’nde sehrin bolgedeki 6neminin
ortadan kalktig1 soylenmektedir. Sonraki donemde
sehirdeki 6nemli bir imar faaliyeti MS.15.yy’da St.

Jean sovalyeleri tarafindan gerceklestirilmis ve bu
donemde Bodrum Kalesi (Aziz Peter Kalesi) insa
edilmistir®. Kale insasinda ise Mausoleum taslarinin
yani sira, antik kent dokusundaki yiizeyde bulunan
mermer siitun parcalar ve siitun basliklar ile kesme
tasglar kullanilmistir. S6valyelerin kaleyi insa eder-
ken, tehdidin karadan gelecegi diislincesiyle savun-
ma sistemleri ve duvarlarini kuzey ve bati cephe-
lerinde gii¢lendirdigi goriilmektedir. Bu genel yap1
g0z Oniine alinirsa, mendiregin sovalyeler tarafindan
yapilmig olmasi miimkiin degildir. Aksine, olasilikla
o donemde iizerinde ek yapilar da bulunan ve kuzey-
dogusundaki top koruganlarina ve istinat duvarlarina
¢ok yakin bir konumda olan mendirek, karadan gele-
cek bir saldir1 i¢in bir zemin olugturacagindan séval-
yeler tarafindan sokiilerek tahrip edilmis olmalidir.
Ayrica, sovalyelerin genel insa tarzina bakildiginda,
yakinlarinda bulunan kullanabilecekleri her tiirli
insa malzemesini sokerek, devsirme olarak kalede
kullandiklar1 goriilmektedir.

Mausoleum’un yap1 malzemesi olan taslarin tasin-
masinda deniz yolunun kullanildig1 bilinmektedir.
Yesil tag olarak tanimlanan yapi taglari, Bodrum
Yarimadasi’nin kuzeybati sahilindeki Koyunbaba
mevkiinden deniz yoluyla getirilmis ve Halikarnas-
sos limaninda bosaltilarak insa alanina taginmistir.
Ayrica, anitin dis cephe siislemesini olusturan beyaz
mermerlerin de Marmara Adas1t mermerleri oldugu-
nu diisindiigimiizde, bu mermerlerin de deniz yo-
luyla taginarak limana getirildigi anlasilmaktadir. Bu
Olcekte bir tagimacilik ile yiikleme ve bogaltmanin
yapilabilmesi i¢in yeterli diizeyde altyapiya sahip bir
limana ihtiyag oldugunu sdylemek miimkiindiir. Bu
nedenle liman, Mausoleum’un insa doneminde son
halini almis olmalidir.

Sismik verilerin yorumlanmasi sonucu, antik men-
diregin ana kayanin iizerine oturtulmayip gevsek
sediman iizerine insa edildigi ve glinlimiize kadar
gegen siirecte etrafinin doldugu, tektonik olaylar
nedeniyle de genel yapisinin bozuldugu soéylenebi-
lir. Mendiregin temel seviyesi nispeten daha sert ve
saglam kayaglardan; {izeri ise hargla karigik bir mal-
zemeden insa edilmistir. Mendiregin kaplama tasla-
r1, Bodrum Kalesi ingasi sirasinda ya da 6ncesinde
savunma amagl sokiilmiis olmalidir.

31 Kaptan Spratt’in 1847°de, Newton’un 1862°de ve Pedersen’in 2010°da ¢izdigi Halikarnassos planlarinda s6z konusu yap1 yer
almaktadir. Bununla birlikte, gizli liman ile askeri liman tanimlari arasinda tutarsizlik bulunmaktadir.

2 BLACKMAN 1973; 125-126, PEDERSEN 19944, 219; 2010.

¥BLACKMAN 1973, 125. Pedersen (2010) mendiregin dogu boliimiiniin savunma duvari ve genis platformun da biiyiik bir kule
tagima olasiligindan bahsetmektedir. Bununla birlikte olasi bu yapilara ait az sayida tas mendiregin sadece ug boliimde goriilmektedir.

“SEVIN 2001, 108.
S PEDERSEN 1994a, 216.
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5. DISCUSSION
5.1. Function, Period, and Construction Materi-
al of the Submerged Archaeological Remains
Ancient Halicarnassus has been associated with a
secret harbor, in addition to commercial and naval
harbors, in the past. Spratt and Newton mapped
the submerged structure separating the commercial
and secret harbor; however, Pedersen assumed that
the structure was a part of the military installations
forming the west side of the naval harbor®'. Accord-
ing to the maps, plans, and publications of various
researchers, the structure was assumed to be a
mole*. The mole consists of two long platforms, one
larger than the other, with an elevation difference
between them. The function of the channel between
the two platforms is still a question. This kind of
structure has not been observed before in the region.
The fact that the mole is covered with a 10 cm-
thick-layer of mud makes it hard to identify the
remains. However, we observed hydraulic mortar
among the construction materials, which consists
of ceramic fragments and pebbles. The mole was
apparently built as a massive structure, a mixture of
rubble stones, sand, and hydraulic mortar. The large
platform of the eastern section is assumed to be the
substructure of a tower?, probably related to the en-
trance security for the military harbor: a lighthouse
or a monumental structure of some sort (Fig. 7).
Based on the aerial photography of 1967, we can
clearly state that both sections of the mole were
partly excavated on the north end in recent decades
(Fig. 8). While the north end was connected to the
shoreline in the 1967 photograph (Fig. 8a), today
this section is apparently missing (Fig. 8b).
Although there is no concrete evidence, we can
accept that the harbor and the mole were likely built
during the period of Mausolus (377-353 BCE).
The largest construction activity in Halicarnassus
took place during this period. According to written
sources, construction activity in the city gradually
decreased after Alexander (334 BCE)** and the city
lost its importance, particularly during the Byz-
antine period. In the following periods, the most
significant construction operation took place in the
15" century, and the Castle of St. Peter was built
by the Knights of St. John**. The Castle was con-
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structed using stones from Mausoleum, including
ashlar blocks from the ancient building and marble
column capitals that belonged to the ancient city.
The knights must have fortified the defense systems
and walls of the castle on the northern and western
sides expecting to be attacked there, rather from the
land. Considering its general idea and construction
techniques, the mole could not have been built by
the knights. On the contrary, since it supplied a base
for a potential land attack, with possible additional
constructions on the top of the mole, and since its
position was close to the cannon-proof retaining
walls, it should have been destroyed by the knights
for defense purposes. Additionally, considering the
general construction techniques of the knights, they
would have collected all the useful stones and reused
them during the construction of the castle.

It is known that maritime routes were used for the
transportation of the stones used as building material
of the Mausoleum. The building stones known as the
green stones were brought by the sea from Koyunba-
ba quarry, which is located on the northwest coast of
Bodrum peninsula. They would have been unloaded
at Halicarnassus harbor and transported to the con-
struction zone. Additionally, since the white marbles
that made up the fagcade ornamentation of the monu-
ment are from the island of Marmara, those marbles
were also most likely transported by sea. The harbor
must have had adequate infrastructure to be able to
perform transportation on this scale, including the
loading and unloading of materials. Therefore, the
harbor must have been completed during the period
of the Mausoleum.

The subbottom profiler seismic data reveals that
the ancient mole was not built directly on the bed-
rock; it was built on a sedimentary seabed. Subse-
quently, its surroundings were filled and its general
structure was deformed, mostly likely due to tecton-
ic events. The foundation level of the mole was built
with rather rigid and solid rocks, while the upper
level was built with a material mixed with mortar.
The stones on the top of the mole must have been
removed during the construction of the Castle of St.
Peter or an earlier period for the purpose of defense.

Core sampling taken from the mole contains vol-
canic and mineral elements.

I The structure was drawn in the Halicarnassus plans by Captain Spratt in 1847 and Newton in 1862 and Pedersen in 2010. Mean-
while, there is confusion between the descriptions of the secret harbor and the naval harbor.

2BLACKMAN 1973, 125-126; PEDERSEN 1994a, 219; 2010.

3 BLACKMAN 1973, 125. Pedersen (2010) assumed that the eastern section of the mole carried a fortification wall that ended in a
large tower on the platform. However, only a few stones remain from the possible constructions, which can be seen at the southern

end of mole.
#SEVIN 2001, 108.
3PEDERSEN 1994a, 216.
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Mendirek iizerinden alinan karotlarin, volkanik ve
mineral bilesenler igerikleri gériilmektedir.Bu veriler
151¢1nda mendiregin ingasinda volkanik malzemenin
kullanildig1 anlagilmakta olup, bu malzeme antik
donemin liman yapiminda kullanilan hidrolik harg
(pozzolana?) olarak yorumlanmaktadir®®. Bodrum
Yarimadasi volkanik bir yap1 gostermektedir®’. Bu-
nunla beraber s6z konusu malzemenin yoresel ya
da ithal olup olmadigi ileriki ¢aligmalarda yapilacak
ayrintili bir malzeme analizi ile anlagilabilecektir.
Mendirek deniz teknoloji tarihi agisindan biiytik
onem arz etmektedir. Bu nedenle oniimiizdeki calig-
malarda, mendiregin mimari &zelliklerinin daha de-
tayli incelenebilmesi igin bir sondaj kazis1 gerektigi
anlasilmaktadir.

5.2. Deniz Seviyesi Degisimleri

Buzullarin erimesine bagl Ostatik-izostatik deniz
seviyesi ylikselme miktarmin 2500 yilda 1 m.yi geg-
medigi bilinmektedir. Bununla birlikte, Ege kiyila-
rinda goriilen sualtinda kalma olayinin biiyiik 6lgtide,
stiregelen tektonik aktivitenin etkisinde gelistigi
aciktir. Ozellikle MS.6.yy’1n ortalarinda gergeklesen
deprem firtinasi, kiyilarda ¢okmeye neden olarak
liman yapilarini sular altinda birakmis ve islevsiz
hale getirmistir’®.

Flemming?*’, Bodrum Yarimadasi’ndaki goreli de-
niz seviyesi degisiminin Myndos antik kentinde son
2000 yilda -1,2 m (0,6 mm/y1l); Halikarnassos’da son
2400 yilda -1 m (0,4 mm/y1l); Loryma’da son 1500
yilda 1 m oldugunu (0,7 mm/y1l); Knidos’da ise son
2300 y1l iginde deniz seviyesinin degismedigini dner-
mektedir.

Halikarnassos limanina ait mendiregin genel yapi-
sina bakildiginda, birbirine paralel uzanan iki boliim-
den olustugu ve bu boliimler arasinda bir kot farki
bulundugu goriilmiistiir. Dogudaki genis bolimiin
tist ylizeyi modern deniz seviyesinin 0,5-0,9+0,1 m
altindadir. Batidaki dar boliim ise digerinden daha
derinde olup, iist yiizeyi 1,7+0,1 m suyun altindadir.
Kot farkinin nedeni tam olarak bilinmese de, genis
boliimiin daha sonraki bir donemde bir onarim ya da
ek yapilarla yiikseltilmis olma ihtimali bulunmakta-
dir. Halbuki mendiregin insa edildigi donemde her

$VITRUVIUS, 11.6.1.
STULUSOY vd. 2004, 73.
¥PIRAZZOLI vd. 1996.
¥FLEMMING 1978, 412.

iki boliimiiniin de deniz seviyesinin {izerinde olmast
gerekmektedir. Bu nedenle, jeoarkeolojik yorum igin
-1,7£0,1 m suyun altinda kalan derindeki dar boliim
g0z Oniine alinarak hesaplamalar yapilmistir.

Mendiregin insa edildigi MO.4.yy’da, iist yiizeyi-
nin deniz seviyesinden en az 0,8+0,2 m* yukarida
olmasi gerekirdi. Bu deger mevcut derinlige eklendi-
ginde, 2,5+0,3 m.lik bir goreli deniz seviyesi ylikse-
limi oldugu ortaya ¢ikmaktadir. Bu miktarin en fazla
1,0 m.si buzullarin erimesine bagh kiiresel yiiksel-
meye aittir*!. Geriye kalan 1,5+0,3 m ise depremlere
bagl diisey tektonik hareketle aciklanabilmektedir.
Buradan da son 2400 yilda 1,5+0,3 m.lik bir tekto-
nik ¢cokme gerceklestigi goriilmektedir. Bu da 1000
yilda 0,62+0,3 m, diger bir deyisle 0,62+0,3 mm/
yillik bir tektonik ¢okme oranina karsilik gelmek-
tedir. Bozburun Yarimadasi kiyilarindaki sualtinda
kalmis Hellenistik Dénem liman yapilar iizerine
gerceklestirilen jeoarkeolojik ¢aligmalarda yakin so-
nuglara ulasilmistir®?,

Calisma kapsaminda ikinci bolgede 6l¢timii yapilan
ve kesin olmamakla birlikte ¢ekek yeri olarak yorum-
lanan yapi, tizeri acik sekilde kullanilan ve belirli bir
rampa egimine sahip olup ana kayanin kesilmesiyle
sekillenmistir. Karaya c¢ekilen geminin karinasinin
kuru alanda kalmasi gerektigi igin, ¢ekek yeri yapil-
dig1 donemde deniz seviyesinin iizerinde bulunma-
lidir. Bu nedenle, gemi ¢ekek yerleri deniz seviyesi
degisimleri igin bir gostergedir. Iyi korunmus gekek
yerlerinin +0.25 m giivenilirlikle dogru bir deniz se-
viyesi hesabi igin kullanilabilecegi 6nerilmektedir®.
Ancak yine de, egimin alt kisminin orijinalde hangi
seviyede olmasi gerektigi konusunda gelisgkiler bu-
lunmaktadir*. Kiyidan baglayarak 8° egimle -3.1+0.1
m derinlige ulagan 30 m uzunlugundaki gekek yeri,
bir geminin ¢ekilmesi i¢in ideal 6lgiide ve egimde-
dir. Ancak, tabanimnin ¢akil, kesme tas ve kayalarla
tamamen dolmasi1 ve rampanin orijinal alt seviyesinin
tartigmali olmasi nedeniyle deniz seviyesi hesabi
i¢in kesin bir veri sunmamaktadir. Bununla birlikte,
yapinin giiniimiizde tamamiyla sualtinda bulunmast,
yapildig1 donemden buyana diisey tektonik harekete
maruz kaldiginin agik bir kanitidir.

4 Bknz. Bolim 3.2.c: yapi i¢in belirlenen orijinal minimum yiikseklik i¢in £0,2 m hata pay1 eklenmistir.

1 Tektonik olarak duragan bolgelerde (6rn. Sardinya Adast) yapilan ¢aligmalarda, arkeolojik yapilarin sualtinda kalma miktar: sadece
ostatik ve izostatik deniz seviyesi degisimlerinden kaynaklanmaktadir (ANTONIOLI vd. 2007, 2480). Arastirmacilar tarafindan
farkli goriisler ileri siiriilse de, ¢alismamizda Vacchi vd. (2017, 782) tarafindan 6nerilen deger kabul edilmis olup, hesaplarimizda
ostatik-izostatik deniz seviyesinin son 2500 yilda ~1 m yiikseldigi goz oniine alinmistir.

2KIZILDAG vd. 2012, 227.
SEVELPIDOU — PIRAZZOLI 2013, 5.

#Cekek yerinin rampasi suyun igine dogru ne kadar devam etmelidir, diger bir deyisle, rampanin tabani orijinalde ka¢ metre derinde
olmalidir sorusuna Blackman “bir geminin rampanin i¢ine yiizebilecegi kadar derin, yani en fazla 1 m” olarak yorum getirmektedir

(1973, 128).
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This data reveals that volcanic material, which has
been interpreted as hydraulic mortar (pozzolana?), was
used in the construction of the mole. This material was
frequently used in harbor construction during antiqui-
ty*. The Bodrum peninsula has a volcanic structure’.
However, detailed analysis in further studies is needed

to understand whether the material is local or imported.

The mole is highly significant for the history of mari-
time technology. Therefore, an excavation is also nec-
essary to reveal the architectural features of the mole.

5.2. Sea Level Changes

Eustatic — isostatic sea level rise that resulted from
the melting of a glacier did not exceed 1 m over 2,500
years. In addition, it is clear that the inundation of the
Aegean coasts is associated with ongoing tectonic ac-
tivity. In particular, the earthquake activity that took
place in mid 6™ century CE caused subsidence of the
coasts, which gave rise to submersion of harbor struc-
tures, making them useless?®.

According to Flemming®, relative sea level change
for the Bodrum peninsula reached 1.2 m over the last
2,000 years in Myndus (0.6 mm/year), 1 m in the last
2,400 years in Halicarnassus (0.4 mm/year), and 1 m
in the last 1,500 years in Loryma (0.7 mm/year), while
sea level was stable in Knidus over the last 2,300 ye-
ars.

The mole in the Halicarnassus harbor consists of two
sections in parallel, and there is an elevation difference
between them. The wider section to the east lies at 0.5-
0.9+0.1 m below the modern sea level. The relatively
narrower section to the west is located in deeper water,
and its upper level is at -1.7£0.1 m. Although we have
no evidence on height difference, it may be assumed
that the wider section was raised in the later periods by
repairs or additional construction. However, both sec-
tions of the mole must have been built above sea level.
Therefore, we will consider for geoarchaeological
interpretation just the narrow section that is located in
deeper water at -1.74+0.1 m.

The upper surface of the mole must have been
0.8+£0.2 m*® above the mean sea level at the time of
construction (4" century BCE). Adding this value to

*VITRUVIUS, 11.6.1.
¥ULUSOY et al. 2004, 73.
BPIRAZZOLI et al. 1996.
¥FLEMMING 1978, 412.
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the current elevation, we estimate the relative sea level
rise as 2.5+£0.3 m. Maximum 1.0 m of this value is
related to global sea level rise due to glacier melt*!. If
we remove this value, the rest of the 1.5+0.3 m can be
explained by the vertical tectonic movements related
to earthquakes. This means that 1.5+0.3 m of tectonic
subsidence took place in the last 2,400 years, in other
words 0.624+0.3 m during the last 1,000 years with a
rate of tectonic subsidence at 0.62+0.3 mm/year. Our
results are relevant to geoarchaeological studies on the
submerged harbor structures dated to the Hellenistic
period along the coast of the Bozburun peninsula*.

The submerged structure measured in the second
study area, which was interpreted as the shipshed in
question, was formed by cutting bedrock having a dis-
tinguished ramp. Since the hull of the ship should re-
main dry, the shipshed should be located above the sea
level at the time of construction. Therefore, shipsheds
are indicators for sea level change. A well-preserved
shipshed can be used for sea level estimation with
+0.25 m certainty*. However, there is still a question
of the original level of the ramp’s lower part*. A 30 m
long shipshed in the study area, which begins from the
shore and reaches a depth of -3.1£0.1 m with an 8° of
slope, has the ideal dimensions and ramp for dragging
a ship. Nevertheless, it does not provide precise infor-
mation for sea level estimation, since both the bottom
is completely filled with pebbles and rubble stones,
and the original base level of the ramp is questionable.
However, from the fact that the structure is entirely
submerged today, it is obvious that it has been under
the effect of vertical tectonic movements since the time
of construction.

Similarly, the submerged tidal notches in the same
location of the shipshed also support this tectonic mo-
vement. A lateral depth of 0.3 m and a height of 0.4 m
that are compatible with the local tidal range suggest
that the paleo sea level stayed at this level for a long
period and submerged following a sudden tectonic
subsidence®. In addition, a possible notch formation
was also observed below the distinctive notch, which
indicates older sea level stability.

“See Chapter 3.2.c: Margin of error 0.2 m for the minimum original elevation determined for the structure.

1 Studies performed in tectonically stable regions (i.e. Sardinia island) revealed that the amount of submersion of archaeological
structures is only due to eustatic and isostatic sea level changes (ANTONIOLI et al. 2007, 2480). Although researchers suggest
different values, we considered the eustatic-isostatic sea level rose of ~1 m in the last 2,500 years for our calculations, suggested by

Vacchi et al. (2017, 782).
2 KIZILDAG et al. 2012, 227.
#EVELPIDOU — PIRAZZOLI 2013, 5.

“1t is questionable how far the shipshed’s ramp would have continued into the sea, in other words, what the water level in the base
should be. Blackman (1973, 128) answered this question as “deep enough for ships to be able to float into the base of ramp, which is

maximum 1 m”.
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Ayni sekilde, ¢cekek yerinin bulundugu mevkide, mo-
dern deniz seviyesinin altinda bulunan gel-git ¢entikleri
de bu tektonik hareketi desteklemektedir. Yatay derinligin
yaklasik 0,3 m’yi bulmasi ve yiiksekligin gel-git araligi ile
uyumlu olarak 0,4 m olmas, eski deniz yiizeyinin uzun
stire bu seviyede kaldigini ve ani bir tektonik ¢cdkme sonu-
cu sualtinda kaldigini gostermektedir®. Bununla birlikte,
s6z konusu belirgin ¢entigin altinda, muhtemel bir ¢entik
olusumu daha gdzlenmis olup, bu yap1 daha eski bir deniz
seviyesini isaret etmektedir.

Gel-git gentikleri, ¢ekek yerinin oyuldugu ana kayada,
cekek yeri rampasinin iizerinde bir seviyede yer almak-
tadir (Fig. 6d, e). Mendirek ve gekek yerinin gel-git
centiginden daha derinde bulunmasi, arkeolojik yapilarin
jeomorfolojik yapilardan daha 6nce sualtinda kaldigini
gostermektedir. Bu da, deniz seviyesinin birden fazla kere
degistigini isaret etmektedir. Once gekek yeri sualtinda
kalmis, daha sonra yeni deniz seviyesinde gel-git ¢centigi
olusmus ve sonrasinda da bu olusum da sualtinda kalmis-
tir. Bu gozlem, Bodrum kiyilarinin kademeli bir sekilde
tektonik olarak ¢oktiigiinii ortaya ¢ikarmaktadir.

6. SONUC

Halikarnassos antik limanina ait mendirek tizerinde
yapilan jeoarkeolojik ¢aligmada, yapinin birbirine paralel
uzanan ve aralarinda kot farki bulunan iki farkli bolim-
den olugtugu goriilmiistiir. S6z konusu arkeolojik kalinti,
deniz seviyesinin yiikselmesi sonucunda giiniimiizde sular
altinda kalmistir. Depremlerden kaynaklanan etkinin yani
sira, limanda gerceklesen giincel faaliyetler nedeniyle
de, mendirek tizerinde biiyiik bir tahribat oldugu ortaya
cikmkatadir. 1967 yilinda ¢ekilen hava fotografinda, men-
diregin kuzey ucu kiyya bitisikken, giincel fotograflarda
daha sonraki yillarda yapilan hafriyat ¢aligmalari ile kiy1
ile baglantisinin ortadan kalktig1 goriilmektedir.

Liman i¢indeki mendiregin yani sira, Bodrum Kale-
si’nin glineyinde yer alan ¢ekek yeri ve gel-git gentik-
lerinin giinlimiizde modern deniz seviyesinin altinda
bulunmasi, bolgedeki goreli deniz seviyesinin yiikseldigi
konusunda 6nemli kanitlar sunmaktadir. Tektonik olarak
aktif bir bolgede yer alan arkeolojik ve jeomorfolojik ya-
pilarin sualtinda kalma sebebinin, kiiresel dlgekteki bu-
zul-izostatik deniz seviyesi ylikseliminden ziyade, birden
fazla tektonik ¢okme hareketine bagli oldugu sonucuna
ulasilmustir.
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Tidal notches are located at a higher level
of shipshed’s ramp (Fig. 6d, e). The fact that
the mole and the shipshed is located at deeper
than tidal notch suggests that the archaeo-
logical structures were submerged before the
geomorphological structures. This proves that
sea level must have changed more than once.
First, the shipshed was submerged, then the
notch was formed at a new sea level stability,
and in the following periods the notch was
also submerged. This observation reveals that
the Bodrum shores subsided gradually due to
active tectonics.

6. CONCLUSION

The marine geoarchaeological survey per-
formed on the ancient submerged mole of
Halicarnassus harbor revealed that the struc-
ture consists of two parallel sections, which
are located at different depths. The archaeo-
logical remains are currently submerged due
to sea level rise. We observed serious damage
on the mole due to both excavation operations
inside the harbor and earthquake activity. Ae-
rial photographs confirm that while the mole’s
north end was adjacent to the shore in 1967,
this link to the shore was destroyed due to the
excavation operations performed in the fol-
lowing years.

In addition to the mole in the harbor, the
submerged shipshed and the tidal notches to
the south of Bodrum Castle provide important
evidence for the relative sea level rise in the
region. The reason for the submersion of the
archaeological and geomorphological struc-
tures located in a tectonically active region
is mostly due to gradual tectonic subsidence,
rather than the global eustatic-isostatic sea
level rise.
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quake in 361 AD (PIRAZZOLI 1980; FOUACHE et al. 2000). This
value is compatible with our measurements.
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PATARA LIMAN KOYU .
ARASTIRMALARI: GENEL BIR BAKIS
ASURVEY OF THE PATARA HARBOR
BAY: A GENERAL OVERVIEW
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OZET

Antalya ili sinirlarinda yer alan Patara Antik D6-
nem’de Likya Birligine baskentlik de yapmis 6nemli
bir liman kentiydi. Kentin varliginin nedeni olan bu
liman bugiin bir bataklik halindedir. Arkeolojik arastir-
malar ger¢eklestirmesini gii¢ kilan bataklik ve cevresi
¢ok zengin bir mimari arsive sahiptir. Ama ayni zaman-
da ge¢mis binlerce yilin paleo-cevresel degisimlerinin
izlerinin de saklandig1 essiz bir depo niteligindedir.
Giigliigiiyle orantil olarak gliniimiize kadar gergekle-
sen bilimsel ¢aligmalar fazla degildir. Yine de gegmis
caligma ve gozlemler 1g18inda bir perspektif ortaya
koymak miimkiindiir. Cok 6nemli bir veri potansiyeline
sahip Patara liman koyu ancak jeoarkeoloji ve jeofizik
gibi bir¢ok disiplinin ortaklasa ¢abasiyla arastirilip ay-
dmlatilabilecektir.

Patara’nin antik liman koyu gliniimiizde denizle ilis-
kisi kesilmis, sazliklarla kapli bir bataklik goriiniimiin-
dedir (Fig. 1)!. Bat1 Anadolu kiyilarinin diger birgok
antik liman kentinde de gérmeye alisik oldugumuz bu
durumun yaraticist ise, bugiin Patara’nin yaklasik 5 km
kuzeybatisindan denize dokiilen Xanthos nehridir (Esen
Cayi/Kocagay). Binlerce y1l boyunca tagiman aliiv-

yonlar bir taraftan Esen Ovasint doldurup ¢ok biiytik
oranda karasallastirmigtir®. Diger taraftan, denize dogru
taginan daha ince yapili kumlar riizgarlar ve akintilarin
da etkisiyle bu ovayla deniz arasinda yaklasik 12 km
uzunlugunda ve yiizlerce metre kalinliginda bir set
olusturmustur. Bu setin Patara liman koyu 6niindeki
kismi yaklagik 600 metrelik bir kalinliga sahiptir. Adeta
bir baraj gibi eski deniz koyunun girisini kapatan kum-
lar, koydaki su seviyesinin deniz seviyesinden zaman
zaman bir metreye kadar yiiksek olmasina da neden
olurlar. Hem bu durum hem de Antik Dénem’den gii-
niimiize kadar deniz seviyesindeki genel yilikselme ba-
takligin, kuzeyindeki dar bogazdan ilerleyerek modern
Gelemis Koyii'ne kadar sokulmasima neden olmustur.
Boylece yaklasik 1500 metre uzunlugunda ve en genis
yerinde yaklagik 400 metre genisliginde iizeri sazlik-
larla kapli bir bataklik alan ortaya ¢ikmistir. Bataklik
icerisinde, kuzey-giiney hattinda armudi formlu iki adet
golciik bulunur. Kuzeydeki yaklasik 200x130 m, gii-
neydeki ise 190x105 m 6lgiilerine sahiptir. Derinlikleri
5 metre kadar olup su altinda gorlis mesafesi, partikiil-
ler halindeki organik maddelerden de kaynakl olarak
50 cm civarmdadir®.

'ONER 2009; ISIK — KOCAK 2014; KOCAK 2016a; DUNDAR — KOCAK in print.

2Sadece birkag yerde hala bataklik gélleri mevcuttur.
3 OZDAS — KIZILDAG 2014.
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ABSTRACT

The ancient city of Patara, now lying within the
borders of the Antalya Province, was an important
harbour city during the anceint period, and also
served as the capital city of the Lycian League. The
harbor around which the city was built is a wetland
now. The wetland and its environs, which makes it
difficult to conduct a scientific research in the area,
have a very rich architectural texture. It is also like
a unique repository, hiding the traces of paleoenvi-
ronmental changes that have occurred over the past
thousands of years. In proportion to this difficulty,
there are only a few scientific studies that have been
conducted so far in this region. Nevertheless, it is
possible to put it into a persepective based on pre-
vious studies and observations. Having a very im-
portant data potential, the Patara harbor bay will be
illuminated only by combined efforts of many disci-
plines such as geoarchaeology and geophysics.

The ancient harbor bay of Patara is a wetland sur-
rounded by reeds, which is now disconnected with
the sea (Fig. 1)!. The Xanthos river (Esen Cay1/
Kocagay), spilling into the sea approximately 5 km
northwest of Patara is responsible for this landscape,
which we are also used to see in many other ancient

harbor cities along the shores of Western Anatolia.
The alluvials that have been carried for thousands of
years have filled the Esen Plain on one side, trans-
forming it into soil to a great extent®. On the other
side, the finer sands carried towards the sea have
formed a set of about 12 km long and hundreds of
meters thick between the plain and the sea by winds
and currents. The front part of the Patara harbor bay
has a thickness of approximately 600 m. The sands,
which close the entrance to the ancient bay just like
a dam, also lead the level of water in the bay to rise
up to one meter above the sea level from time to
time. Both this situation and the overall sea level rise
since the ancient period have resulted in a wetland
moving through the narrow strait to the north, and
encroaching until the modern village of Gelemis.
Thus, there occured a marsh area of approximately
1500 m long and 400 m wide, which is covered with
reeds. On the north-south line, there are two pear-
shaped ponds, where the northern one measures
approximately 200x130 m, and the southern one
190x105 m in dimensions. With a depth of 5 m, their
underwater visibility is about 50 cm due to organic
materials in the form of particles®.

"ONER 2009; ISIK - KOCAK 2014; KOCAK 2016a; DUNDAR — KOCAK in print.

2Only a few places still have wetland lakes.
3OZDAS — KIZILDAG 2014,

Fig. 1: Bugiin bir batakliga donilismiis haldeki Patara liman koyu, giineyden goriiniis (Patara Kazi Arsivi)
Fig. 1: A view of the Patara Harbor Bay from South, which is now a wetland (Patara Excavations Archive)
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Giineydeki golciik bati tarafinda; kuzey-giiney dog-
rultulu, yaklagik 175 m uzunluga ve ortalama 50 m
genislige sahip bir dil tarafindan koyun geri kalanindan
ayrilir. Sadece kuzeyinde koyla baglantisi bulunan bu
golciik eski i¢ limanken koyun geri kalan kismi ise, en
azindan Roma Ddnemi’nden itibaren bir dig liman ola-
rak kullanilmustir.

Altinda Patara’nin liman yapilarinin 6nemli bir bo-
limiiniin sakli oldugu ve yukarida kisaca 6zetlemeye
calistigimiz bu bataklik alanin arkeolojinin geleneksel
yontemleriyle (kazi, ylizey arastirmasi vs.) arastirtlmasi
ancak cok biiyiik maddi kiilfetlerle gerceklestirile-
bilir. Zira zaman zaman batakligin igerisine girmek
bile neredeyse olanaksizdir. Boylece giinlimiize kadar
yapilmis olan bilimsel ¢aligmalar da bu zorlukla dogru
orantili olarak fazla degildir. Bu noktada diger bilim
dallariyla (6zellikle jeoarkeoloji ve jeofizik) gecmis ve
gelecek ortak ¢aligmalar 6nem kazanmaktadir. Asagi-
da; Patara liman koyunun kisa bir tanitiminin ardindan,
gecmis arastirmalar, gozlemler ve sinirh kazilar 1g13in-
da birtakim sorular ve sorunlar arkeolog goziiyle tarti-
silmaya ve bir arastirma perspektifi ortaya konulmaya
caligilacaktir.

KENTIN CAN DAMARI

Antik kaynaklar ve arkeolojik veriler 15181inda Pata-
ra’da yerlesimin baglamasinin neredeyse tek nedenin
yukarda kisaca tarif etmeye caligtigimiz koy oldugunu
soyleyebiliriz. Karaya bir hali¢ gibi sokulan bu koy,
denizcilerin tehlikeli Likya kiyilarinda siginilabilecek-
leri giivenli ender koylardan biridir*. Bunun yan sira,
arkasinda uzanan ve bir¢ok kent ve yerlesimi barindi-
ran Xanthos Vadisi’nin denize agilan hemen hemen tek
kapisidir. Bu iki cografi 6zelligin beraberligi Patara’nin
bolgedeki en 6nemli liman kenti olarak yilikselmesini
saglamigtir. Ek olarak, Dogu Ege ile Kibris, Misir ve
Levant arasindaki deniz rotalarinin kesistigi noktalar-
dan birinde yer almas1 da anilan 6neme biiyiik katkilar-

da bulunmustur®. O yiizden de kentin terkedilmesiyle,
liman koyunun dolarak artik kullanilamaz hale gelmesi
ayni donemde gerceklesmistir. Kentin ne derece li-
man odakli oldugunu anlamak igin planina kisaca bir
g0z atmak yeterlidir (Fig. 2). Erken Helenistik surlar,
dogudaki Dogucasari yiikseltisinden kuzeybatidaki
Tepecik’e ve glineybatidaki Kurgunlu Tepeye uzanarak
adeta liman koyunu kucaklamak ister gibidir. Yakla-
stk 800 y1l sonra insa edilen geg antik sur, Dogucasari
eteklerindeki konut alanlarini ve agoray1 disarida bira-
kacak sekilde kenti limana dogru neredeyse beste biri
kadar “kiigliltmiistiir”. 600 yil sonrasinin Orta Cag suru
ise, hemen i¢ limanin giineyindeki kiigiik bir alanla, bu
i¢ limani1 koydan ayiran dili kapsayarak yine limana
odaklanmigtir. Kent ya da daha dogrusu onun duvarlar-
la korunakli boliimii hep limanin yan1 basinda kalmaya
devam etmistir; ta ki liman yok olana kadar.
ZENGIN MIMARI ARSIV

Kiyilarmda konumlanarak bataklik altinda kalmak-
tan kurtulmusg ve halen yer iistiinde goriilebilen cesitli
iglevlere sahip ve hepsi limanla dogrudan ya da dolayli
bir sekilde iliskili yapilar1 kisaca anmak, Patara liman-
larmin ekonomik, askeri, represantasyon gibi aragtirma
alanlarinda ne biiyiik bir veri potansiyeline sahip oldu-
gunu gostermeye yeterlidir. S6z konusu bu yapilarin
baginda hig siiphesiz, kumlar altindan zorlu bir kaziyla
ortaya ¢ikarilan deniz feneri gelir: koy giriginin kuzey-
batisindaki bir kayalig1 gevreleyen bir podyum iize-
rinde yaklagik 27 metre yiikselen Patara Deniz Feneri,
Imparator Nero tarafindan yaptirlmistir (Fig. 3)°. Ha-
len, yap1 elemanlarinin neredeyse tamamina yakinimnin
ele gectigi fenerin yeniden ayaga kaldirilma galigmalari
Patara Kaz1 Baskanlig1 tarafindan yiiriitiilmektedir. Bu
gerceklestiginde, tipk1 Antik Dénem’de oldugu gibi,
giindiizleri beyaz kireg tasindan govdesiyle, geceleri
tepesindeki 15181yla kilometrelerce dteden goriilebile-
cek sekilde parlayacaktir.

*KOLB 2018, 20, Patara’nin Antik Donem’de kumsal kiyilara sahip oldugundan bahseder. Yazara gore tekneler Patara’da kumsala
cekilmekteydi. Bu goriis deniz kiy1 cografyasinin binlerce y1l siiren degisim gercegini agikga goz ardi etmektedir: Glintimiizden 1000
yil 6ncesine kadar herhangi bir teknenin ¢ekilebilecegi herhangi bir kumsal Patara’da yoktu.

sZIMMERMANN 1992; ISIK — KOCAK 2014; KOCAK 2016a.

SISKAN — ECK — ENGELMANN 2008.
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The southern pond is separated from the rest of
the bay on the western part by a promontory with an
approximate length of 175 m and an average width
of 50 m in the north-south direction. With only one
connection with the bay on the north, the pond used
to be an inner harbor while rest of the bay was used
as an outer harbor at least from the Roman Period.

It is obvious that financial burden of conducting
any research on this swamp, which hides a major
part of the harbor buildings of Patara and was de-
scribed briefly hereinabove, using traditional meth-
ods of archaeology (excavation, survey etc.) will be
very high because it is almost impossible to even get
into the swamp from time to time. That’s why there
is only a few scientific studies that have been con-
ducted so far. At this point, past and future collabo-
rative studies with other scientific fields (especially
geoarchaeology and geophysics) gain importance.
Here in this article, following a short introduction
of the Patara harbor bay, a number of questions and
problems will be discussed through the eyes of an
archaeologist and a research perspective will be pre-
sented based on previous researches, observations
and limited excavations.

HEART OF THE CITY

In the light of ancient resources and available
archaeological data, the bay, which we described
above, seems to have been the only reason for es-
tablishing a settlement in Patara. Encroaching like
an estuary upon the land, it is one of the rare safe
coves where sailors would have sought shelter on
the Lycian coast!. Additionally, it is almost the only
gateway to the sea for the Xanthos Valley, housing a
number of cities and settlements that extend beyond.
Combination of these two geographical features
made Patara flourish as the most important harbor
city in the region. Furthermore, being located at the
intersection of the marine routes between the East-
ern Agean and Cyprus, Egypt and Levant contribut-

TINA

ed significantly to its growing importance’. Abandon-
ment of the city corresponds to increased siltation of
the harbor bay, which, therefore, became unusable. A
short look at the plan would be enough to see how the
city relied on the harbor for its prosperity (Fig. 2). Ear-
ly Hellenistic walls extending from the Dogucasari hill
in the east to the Tepecik ridge in the northwest and the
Kursunlu hill in the southwest almost seem to embrace
the harbor bay. The Late Antique fortifications, which
were built about 800 years later were almost ‘reduced’
to one fifth of the city towards the harbor, excluding
the residential areas on the skirts of Dogucasar1 and the
agora. The Middle Age fortifications of 600 years later
were concentrated on the harbor including the promon-
tory that separated this inner harbor, and the small area
to the south of the inner harbor. The city, or better to
say, the fortified area survived next to the harbor until
destruction of the harbor.
A RICH ARCHITECTURAL ARCHIVE

In order to demonstrate the huge potential of Patara
harbors to provide data in economic, military and
representational research areas, only mentioning the
buildings with various functions, which escaped re-
maining under the swamp, and are still visible on the
surface all in a way directly or indirectly related with
the harbor would be enough. Undoubtedly, among
all the most important building is a lighthouse, which
was unearthed during a challenging excavation under
the sand: the Patara Lighthouse rising around 27 m
on a podium encircling a rock to the northwest of the
bay’s entrance was built by Emperor Nero (Fig. 3)°.
Currently, the reconstruction work of this monument
- which is supervised by the Directorate of Patara
Excavations - is taking place, almost all construction
elements of which had been found.

When these works are completed, the lighthouse
will shine, just as in antiquity, with a body of white
limestones in the daylight, and with a light on the top
at night, which will be visible from miles away.

*KOLB 2018, 20 refers that Patara had a sandy coast during the ancient period. According to him, the boats were beached in Patara,
which is totally wrong since he clearly disregards the fact that the coastal geography has changed over thousands of years: until 1000

years ago there was no beach to tow a boat in Patara.

5ZIMMERMANN 1992; ISIK — KOCAK 2014; KOCAK 2016a.

¢ ISKAN — ECK — ENGELMANN 2008.
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Denizcilik Arkeol

1-Mezarlik (Kaynak) Kilisesi

1. Cemetery Church

2-Giinliik Seramik Firinlar

2. Gunliik Ceramic Kilns
3-Tepecik Nekropolis

3. Tepecik Necropolis

4-Mettius Modestus Tak1

4. The Arch of Medius Modestus
5-Su Yolu A¢malar1

5. Waterway Trenches

6-Tepecik Yapt Kompleksi

6. Building Complex on the Tepecik
Acropolis

7-Liman Kilisesi

7. Harbor Church

8-Sekizgen Havuz

8. Octagonal Fountain

9-Liman Hamami

9. Harbor Bath

10-Prostylos Tapmak

10. Prostylos Temple
11-Surigi Kilisesi

11. Citadel-Church
12-Bazilika

12. Basilica

13-Merkez Hamami
13. Central Bath
14-Kiigitk Hamam

14. Small Bath
15-Vespasianus Hamami
15. Vespasianus Bath
16-Maslak 1T

16. Trough IT

17-Ana Cadde

17. Main Street
18-Agora Bati Portikos
18. Agora West Portico
19-Bouleuterion

19. Bouleterion
20-Prytaneion?

20. Prytaneion

21-Tiyatro

21. Theater

22-Sarnig

22. Cistern

23-Anit Mezar

23. Mausoleum

24-Deniz Feneri

24. Lighthouse

25-Granarium

25. Granary

26-Pseudoperipteros Tapinak Mezar
26. Pseudoperipteral Temple Tomb
27-Stadyum

27. Stadion

28-Ana Su Deposu

28. Main Water Reservoir

29-Kaz1 Evi

29. Excavation House

Arkaik ve Klasik Dénemler
Archaic Period and Classical Antiquity

Hellenistik Dénem
Hellenistic Period

Roma Doénemi
Roman Period

- Erken Dogu Roma (Bizans) Dénemi
Early Eastern Roman (Byzantine) Period

Orta Dogu Roma (Bizans) Dénemi
Mid Eastern Roman (Byzantine) Period

N

Fig. 2: Patara Kent Plani, kirmizi isaretli alanlar: Anit mezarlar ve Nekropoller (Patara Kazi Argivi).

74 Fig. 2: A city plan of Patara, areas with red signs: Monumental tombs and Necropolises (Patara Excavations Archive).




Deniz Fenerinden koy iglerine dogru ilerlendigin-
de, 75x24 metre Olciilerine sahip, yana yana dizili
sekiz mekandan olusan bir depo binastyla karsilasilir
(Fig. 4). Limana bakan cephesindeki Latince yazittan
Imparator Hadrian tarafindan insa ettirilmis oldugu
ogrenilir. Cok biiyiik bir olasilikla Misir’dan Roma’ya
yonelik tahil sevkiyatinda 6nemli bir rol oynamustir.
Bu depo binasinin hemen kuzeyinde, Roma Dénemi
Anadolusu’nun en biiyiik tapinak mezarlarindan biri
yer alir (Fig. 5)". 19x14 metre Sl¢iilerindeki bu me-
zar, Roma tapiak tipolojisinden esinlenerek, limana
bakan cephesindeki anitsal merdivenle yiiksek bir
podyum iizerinde oturur. Pseudo-Peripteral bir diizene

7ISIK 1995.
$KOCAK 2016b.

Fig. 3: Patara Deniz
Feneri, havadan/gii-
neybatidan goriiniis
(Patara Kaz1 Arsivi).
Fig. 3: The Patara
Lighthouse, an aerial
view from Southwest
(Patara Excavations
Archive).

sahiptir. Bu mezar yapisinin batisinda, sphendonesi
giineyde yer alan ve kiy1 boyunca 240 m kadar kuze-
ye dogru uzanan bir stadion, daha 2010 yilinda kesfe-
dilmistir. Yapilan ilk gozlemlere gore dogusundaki,
yani liman tarafindaki oturma siralar1 sadece birkag
basamaktan olusurken, batidakiler hayli yiiksektir.
Yani bati kolda oturan izleyicilerin dnlerinde; demir-
lemis ya da hareket halindeki gemilerin doldurdugu
canli bir liman, onun arkasinda da kiyidan arkalara
dogru yiikselen muhtesem bir kent kulisi agilmaktay-
di. Stadiondan sonra kuzeye dogru liman koyunun
hareketli bat1 kiyis1, cepheleri limana doniik olarak
onlarca anit mezar ve podyumlu lahdi barindirir®.

Fig. 4: imparator Hadrianus tarafindan inga ettirilmis olan sorrea (depolar). Hava fotografi ve plani (Patara Kaz1 Arsivi).
Fig. 4: The horrea (granaries) that were built by the order of Emperor Hadrian, an aerial view and the plan (Patara Excavations Archive).
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When moved from the Lighthouse into the bay,
there is a storage building of 75x24 m arranged in eight
juxtaposed rooms (Fig. 4). The Latin inscription on
the fagade facing the harbor indicates that it was built
by Emperor Hadrian. Most probably it played a major
role in transportation of grains from Egypt to Rome.
To the immediate north of the storage building lies one
of the largest temple tombs in Anatolia of the Roman
Period (Fig. 5)’. Measuring 19x14 m in size, with an
inspiration from the Roman temple typology, the tomb
is seated on a high podium with a monumental stair
on the fagade overlooking the harbor. It has a pseu-

7ISIK 1995.
$ KOCAK 2016b.

do-peripteral order. To the west of this tomb, a stadion
was discovered in 2010, it extends for 240 m to the
north along the shore, with its sphendone in the south.
Based on initial evalautions, the tiers on the harbor side
consisted of only a few stairs while the ones in the west
are quite high. It means that the spectators sitting on
the western side had a view of a dynamic harbor filled
with anchored or moving ships, and behind it, a city
landscape rising from shore to the hills. After the stadi-
on, the dynamic western coast of the bay harbor to the
north houses dozens of monumental tombs and podium
sarcophagi facing the harbor®.

Fig. 5: Pseudo-Peripteros anit mezari, glineyden goriiniis (Patara Kazi Arsivi).
Fig. 5: The monumental tomb in pseudo-peripteral order, a view from South (Patara Excavations Archive).
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Kuzeyden baslayarak dogu kiy1 boyunca birkag
tane, yine cepheleri limana doniik olarak biiyiik anit
mezar ve lahit yer alir (Fig. 6)°. Burada da anit mezar-
lar form olarak Roma tapinak tipolojisini yansitirlar.
Giineye inilince, Tepecik’in kuzeyinde, kiyidan biraz
iceride ama denizden kesinlikle goriilebilecek sekilde
bir erken Hristiyanlik Donemi kilisesi vardir'®. Kap-
samli yayin ¢aligmalar1 devam eden bu kilise her ne
kadar Hristiyan bir azizin mezari iizerine kurulu olsa
da limandan goriilebilmesi de arzulanmisg bir faktor
olabilir. Ama Tepecik’in hemen batisinda, i¢ limanin
giriginde yer alan Liman Kilisesinin insa nedeni, ¢ok
biiyiik bir olasilikla kente deniz yoluyla gelenler tara-
findan hemen goriilmesini saglamaktir.

Bloklar1 Ge¢ Antik surda devsirme olarak kulla-
nilmis olarak bulunan Patara yol aniti da buluntu ko-
numundan dolayi, i¢ limana ¢ok yakin bir yerde, bir
“Liman Agoras1” ya da caddelerin kesistigi bir kav-
sakta dikili olmalidir (Fig. 7)"'. Imparator Claudius’a
adanmis ve politik propaganda yiikli bu anitin, devlet
agorasi gibi yine politik bir alan yerine i¢ limanda inga
edilmesi bulundugu yerin 6nemini géstermesi baki-
mindan kayda degerdir. Patara Yol Anitin1 saymazsak,
i¢ limanin dogu kiyisindaki yapilasma hakkinda baska
bir bilgiye maalesef sahip degiliz. Giiney kiyisini ise,
MS 141/142 depreminden sonra Rhodiapolisli Opra-
moas tarafindan onartilan bir gifte stoa smirlar'2. On
sira stitunlar1 Geg Antik Sura entegre edilerek yarim
stitunlu bir cephe goriintiisii olusturulan bu stoa hak-
kinda heniiz daha fazla veri bulunmamaktadir. Ama
stoanin s6z konusu bu entegrasyonundan sonra da
hemen kargisindan i¢ limana girenleri karsilayan tem-
sil 6zelligini, biraz degiserek de olsa siirdiirdiigiini

ISIK 1995.

WPESCHLOW 2015.

"ONUR 2016.

2BRUER — KUNZE 2010.

BBRUER — KUNZE 2010.

4DUNDAR - KOCAK in print.

15Ornegin Oniadai ¢ekegi: BLACKMAN — RANKOW 2013.
s BRUER — KUNZE 2010; DUNDAR — KOCAK in print.

Fig. 6: Bir anit mezar
kalintisi, arka planda
Patara liman koyu.
Kuzeydogudan go-
riiniis (Patara Kazi
" Arsivi)
. Fig. 6: Remains of a
s monumental tomb,

| with the Patara harbor
" bay behind, a view

{ from Northeast (Patara
‘E“A Excavations Archive)

sOylemek miimkiindiir.

I¢ liman1 koyun geri kalanindan ayiran dilin (ya
da yarimadanin) kuzey kisminda goriilen yapilarin
nerdeyse tamamu, halihazirdaki verilere gore, MS
10. yiizy1lda, Dogu Roma imparatorlugu’nun Girit’i
Araplardan geri aldig1 donemde (MS 961) ya da he-
men sonrasinda insa edilmistir. Bunlarin askeri amagli
olduklari, etraflarini ¢eviren surdan, ama en dnemlisi
ortogonal bir yerlesim plan1 gdstermelerinden anla-
silmaktadir. Hakli olarak bu yerlesimin bir Kastron
oldugu ileri stirtlmiistir'?.

S6z konusu Kastronun giineyinde, yaklasik 60x40
metre Olgiilerinde, tizerinde belirgin bir yap1 kalintisi
goriilmeyen “bos” bir alan yer alir. Alanda gegtigimiz
yil gergeklesen bir ylizey arastirmasinda toplam dort
adet in situ siitun saftina rastlanmistir'®. Birbirlerine
olan mesafeleri ve alandaki konumlar1 belirlendiginde
bunlarin askeri bir ¢ekege ait olmalar1 gerektigi anla-
stlmistir. Birbirlerinden, gatiy1 tagiyan stitun siralarry-
la ayrilan, dogu-bati dogrultulu ve yan yana dizili en
az on adet uzun koridordan olusmalidir. Koridorlarin
genislikleri yaklagik 6 metredir ve bu haliyle, 6zellikle
Yunanistan’dan bilinen bir¢ok Klasik Dénem ¢eke-
giyle benzesirler'®. Béylece bu alanin, belki de ¢ok
erken zamanlardan beri savas gemilerinin karaya ce-
kildigi bir yer oldugunu diisiinmek miimkiindiir. Diger
taraftan, i¢ limanin giriginde yer alan bir yap1 kalintisi
bagka bir olasilig1 da glindeme getirmektedir: yukarida
anilan dilin kuzey ucunun yaklagik 60 metre kuzeydo-
gusunda 14 metre uzunlugunda, 10 metre yiiksekligin-
de ve 2,40 metre kalinliginda gift cidarli bir duvar ile
bunun aksinda biraz ilerde ¢ap1 on metre kadar olan
bir yuvarlak bir yap1 kalintis1 bulunur (Fig. 8)'°.
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Starting from the north, there are a few monumental
tombs and sarcophagi along the eastern coast, again
facing the harbor (fig. 6)°.

Their form also reflect typology of the Roman
temples. When moved to the south, to the north of
Tepecik, there is an early Christian church, a little
further from the shore, which can certainly be seen
from the sea'®. Although it was built on the grave of
a Christian saint, it seems to have been intentionally
made to be seen from the harbor.
However, the Harbor Church
lying at the entrance to the inner
port to the immediate west of Te-
pecik should have been meant to be
seen easily by those arriving to the
city by sea.

Due to its location, the Patarean
Monument of the Roads, whose
blocks were reused for Late Antique
Forticifications should have been
erected very close to the inner harbor,
at an “Harbor Agora” or at the junc-
tion of streets (Fig. 7)!'. Dedicated to
Emperor Claudius, and loaded with
political propoganda, the place it
was erected in the inner harbor
rather than in a political area
such as the State Agora is
noteworthy to demonstrate its
importance. Except the Patar-
ean Monument of the Roads,
unfortunately no information
is available about other con-
structions on the eastern shore
of the inner port. The southern shore is defined by
a double stoa which was renovated by Opramoas of
Rhodiapolis following the earthquake in 141/142
AD". No further information is available about this
stoa, whose front-row columns were incorporated
into the Late Antique Fortifications to form the im-
age of a half-column fagade. However, it is possible to
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Fig. 7: Patara Yol Anit1 rekonstriiksiyon

tell that the stoa maintained its representative feature
welcoming the people arriving in the inner port fol-
lowing this incorporation despite some alterations.
According to available data, almost all of the build-
ings on the northern part of the promontory (or pen-
insula) which separated the inner harbor from the rest
of the bay, were built during the 10th century AD,
when the Eastern Roman Empire took Crete back from
the Arabs (961 AD) or immediately afterwards. The
fortifications enclosing them, but most
importantly, their ortogonal settlement
plan suggest that they were used for mil-
itary purposes. So, for good reason, it was
claimed that the settlement was a castron'.
To the south of this castron lies an “empty”
area of 60x40 m without any visible building
remains on it. However, a survey conducted
in the field during the last year’s campaign
revealed four in situ column shafts in total'.
The distance between them and their posi-
tion in the area showed that they might have
belonged to military ship sheds. They should
have consisted of at least ten long and jux-
taposed corridors in the east-west direction,
separated from each other by rows of col-
umns supporting the roof. The cor-
ridors are approximately 6 m wide,
which is similar to many Classical
period ship sheds known especially
from Greece®. Thus, it is possible
to consider that this area was where

Fig. 7: A reconstruction drawing of the Pa- war ships had been towed since very early
tarean Monument of the Roads (Fatih Onur) times. On the other hand, remains of a

building at the entrance to the inner port
suggests another possibility: approximately 60 m to
the northeast of the northern end of the above men-
tioned promontory rises a double-shelled fortification
wall, which measures approximately 14 m in length,
2,5 m in height, and 2,40 m in thickness, and a little
further on the same axis, remains of a rounded build-
ing with a diameter of 10 m (Fig. 8)'¢.



Stiphesiz bu iki kalinti, dilden kuzeydoguya uzanan
ve dairesel planli biiyiik bir kuleye baglanan bir deniz
savunma duvarina aittir. Orgii teknigi Geg Antik D6-
nem’e ait olsa da bloklarin hepsi Patara Erken Helenis-
tik surunun bloklariyla biiyiik benzerlik gosterirler'’.
Olasilikla ayni yerde bulunmus olan Erken Helenistik
deniz duvarina ait bu bloklar zaman igerisinde, 6zel-
likle Roma Barig1 doneminde atil kalarak yikilmas,
Geg Antik Donem’de ise duyulan bir ihtiyagtan dolay1
yeniden kullanilmistir. Bu durumda, savag gemilerinin
cekegi ‘Erken Helenistik Deniz Duvari” ile ¢agdas ola-
bilir. I¢ limanin girisini koruyan bu duvar ve kulenin
karsisinda, Tepecik bati eteginden girigse uzanan baska
bir duvar ve kule beklenebilir. Antik Dénem’de savas
gemilerinin ¢ekeklerinin bulundugu askeri liman giris-
leri genellikle yiiksek duvarlar ve kulelerle kapatilirdi
(limen kleistos)'8. Askeri limanlar ayrica kentten de
ulasimi denetleyecek bir bigimde duvar/duvarlarla ay-
rilirdi (diateichisma)". Boylesi bir durumun Patara’da
da soz konusu olabilecegini diislinmek miimkiindiir.
Cekek koridorlart ile Orta Cag surunun oradaki boli-
miiniin birbirine paralel akslara sahipligi bu diislinceyi
destekler niteliklerdir. Orta Cag kentini dilden ve boy-
lece cekeklerden ayiran bu tek kapili duvarin altinda
belki de erken Helenistik Donem’e ait baska bir duva-
rin temeli uzanmaktadir.

Patara Liman Caddesi ve Meclis Binasinin batisinda,
liman koyuna bakan tarafi yiiksek yarlardan olusan bir
yiikselti yer alir. Bu alanda bulunan yapilar hakkinda-
ki bilgilerimiz oldukga siirli olmakla beraber, liman
koyu tarafinda Hristiyanlik Donemi’ne ait hem dini (en
az bir adet sapel) hem de dini olmayan yap1 kalintila-
rina rastlanir. Bu yerde, 1990’1arda Apollon Patroos’a
(Atalarin Apollon’una) adanmug bir {i¢ ayagn altlig
bulunmugtur®. Biiyiik bir olasilikla burada, tam da li-
man koyunun girigine hakim bir konumda bir tapinak
yiikselmekteydi; Likya'nin en 6énemli tanrist Apollon’a
ya da baska bir tanriya ait, liman koyuna giris yapan
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her gemi yolcusunun hemen gorebilecegi bir tapinak.

Patara’nin giineydogudaki cografi sinirini Kur-
sunlu Tepe belirlemektedir. Yukaridaki yiikseltideki
gibi bunun da liman koyuna bakan tarafi dik ve
yiiksek kayaliklardan olugur. Daha 6nce bahsedildigi
gibi erken Helenistik surun Dogucasari’dan gelen bir
kolu bu tepenin iizerine kadar uzanir. Tepedeki diiz-
liigiin kuzeydogusunda bir kismi1 kayaya oyulmus
biiyiik bir sarni¢ bulunurken, kuzey batisinda, cephe-
si liman girigine doniik, Roma Ddnemi’ne ait bilyiik
bir anit mezar yer alir?!. Hemen hemen deniz feneri-
nin karsisindadir. Siiphesiz tipki onun gibi denizciler
tarafindan ¢ok uzaklardan gortilebiliyor ve olasilikla
bir kerteriz noktasi olarak kullanilabiliyordu.

Deniz fenerinden baglayip kiyilar1 boyunca ger-
¢eklestirdigimiz hizli bir gezinti; Patara liman
koyunun sahip oldugu, biiyiik bir kismi ¢ok iyi ko-
runagelmis yapilardan olusan zengin mimari arsivi
gozler Oniine sermistir. Sliphesiz 6nemli bir bolimi
halen batakligin sazlar1 ve balgikli sular1 altinda gizli
bu arsiv (ki diger birkag mimari kalintiya asagida
deginilecektir), goriildiigii gibi, en azindan MO 4.
ylizyilda baslayip sonraki yaklagik 1400 yila yayilan
imar hareketlerinin sonucudur. Elbette Patara liman
koyu i¢in s6z konusu olan, her antik limanda oldu-
gu gibi, sadece mimari bir arsiv degildir. Yani sira,
arkeolojinin bir¢ok yardime1 disiplininin yardimiyla
da aydinlanacak gesitli buluntu (giindelik kullanim
nesneleri), floral/faunal kalintilar ve drnegin tekto-
nik degisimlerin izlerinin de saklandigi, birbirleriyle
iligki icerisinde bir dizi arsive sahiptir. Bu arsivlerin
beraberce incelenmesiyle Patara liman koyunun,
dolayisiyla kent tarihinin ¢ok 6nemli kisminin canli
bir tamimin1 gergeklestirmek miimkiin olacaktir. Elde
edilecek bilimsel sonuglar sadece bu antik kentle
smirlt kalmayip, Antik Donem liman arastirmalarina
da biiyiik katkilar sunabilecektir.

Fig. 8: I¢ liman girisinde kule ve deniz duvari kalintist,
kuzeydogudan goriintis (Patara Kazi Arsivi)

Fig. 8: Remains of a tower and seawall at the entrance to the
inner port, a view from northeast (Patara Excavations Archive)
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It is certain that the remains of these two build-
ings belong to a defensive sea wall, extending to
the northeast from the promontory, and connecting
to a big tower with a circular plan. While it has a
masonry technique of the Late Antique period, all
of the blocks are very similar to the blocks used
for the Early Hellenistic fortifications of Patara'’.
These blocks belonging to an Early Hellenistic sea-
wall, which were probably found in the same place,
remained idle, particularly during the Pax Romana
period, and were destroyed over time, and re-used
during the Late Antiquity. In this case, the slipway
of military ships may be
contemporary with the
‘Early Hellenistic Seawall”.
Opposite to this wall and
tower, there may be another &
wall and tower extending
from the western skirt of
the Tepecik Hill until the
entrance. In the ancient pe-
riod, entrances to military
harbors housing ship sheds
were usually closed with
higher walls and towers
(limen kleistos)'®. Further-
more, military harbors were
separated from the city by a
wall/walls commanding the
entrance (diateichisma),"
which was most likely the
case in Patara. This view is
supported by the slipway corridors and availability
of parallel axes in the mid-section of the Medieval
wall. It is likely that under this single-gate wall
which separated the Medieval city from the promon-
tory, and thus, from the ship sheds, there may be the
foundation of another wall from the Early Hellenis-
tic period.

To the west of the Patara Harbor Street and Bou-
leuterion lay an elevation consisting of high cliffs
on the side overlooking the harbor bay. Although we
have limited information about the buildings in this
area, there are remains of both religious (at least one
chapel) and non-religious buildings from the Christi-
anity on the side of the harbor bay. Here, pedestal of
a tripod dedicated to Apollo Patroos (Fatherly) was
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Fig. 9: Bataklik iginde, Roma Dénemine ait
mezar kalintisi, detay, dogudan goriiniis (Pa-
tara Kaz1 Argivi)
Fig. 9: Remains of a tomb from the Roman
Period inside the wetland, detail, a view from
East (Patara Excavations Archive)

discovered in 1990s?. There was probably a temple
rising here, overlooking the entrance to the harbor
bay; a temple dedicated to Apollo, the most import-
ant god of Lycia, that could have been easily seen by
any sea traveler entering the harbor bay.

The southeastern border of Patara is geographi-
cally delimited by the Kursunlu Hill. Similar to the
elavation mentioned before, it has steep and high
rocks on the side overlooking the harbor bay. As
described earlier, part of the Early Hellenistic wall
from the Dogucasar1 extends until the top of this
hill. To the northeast of the plain on the hill is a big
cistern, some parts carved out of
the rock while to the northwest,
there is a big monumental tomb
from the Roman Period, facing the
¢y entrance to the harbor bay*'. It rises

= almost opposite to the lighthouse.
== (Certainly, it could also have been
seen from far away by sailors, and
maybe used as a point of bearing.

A quick excursion along the
seashore starting from the light-
house revealed a rich architectural
archive of the Patara harbor bay,
consisting of mostly very well-pre-
served buildings. Undoubtedly,
this archive of which a major part
has been hidden under the reeds
and muddy waters of the swamp
(a few of these architectural ruins
will be described below), as already
seen, is a result of development activities, starting
at least during the 4th century BC and spanning for
approximately next 1400 years. Naturally, it is not
all about architectural archive in the Patara harbor
bay, as in every ancient harbor. Additionally, there
is a range of archives, including various interrelated
finds (daily utilities), floral/faunal remains, for ex-
ample, hidden traces of tectonic changes that would
be illuminated by archaeology with the help of many
other auxiliary disciplines. A collaborative analysis
of these archives will enable us to make a vivid de-
scription of the major part of the city history of the
Patara harbor bay. Available scientific data will not
only be limited to this ancient city, but also make a
great contribution to research on any ancient harbor.



JEOARKEQLOJi CALISMALARI

Bilindigi iizere liman aragtirmalariin 6nemli soru-
larindan biri deniz seviyesinin yiiksekliginin ve kiy1
cizgisinin ilerleyisinin ilgili donem ya da dénemler igin
olabilecek en dogru bicimde belirlenebilmesidir. Bir
digeri, hele Patara gibi kumlarla dolarak kullanim dist
kalmig limanlarda, baglangi¢ ve bitis donemlerini agiga
cikarabilmektir. Ayrica cesitli donemlerde limanlarda
ne gibi gevresel/iklimsel aktivitelerin gergeklestiginin
izlerini siirebilmektir; soz konusu aktiviteler, tsunami
gibi bilylik ve ani gelisen doga olaylarindan mikro bol-
genin donemsel florasi (polen analizleri) hakkindaki
verilere kadar genig bir paleti kapsar. Jeoarkeolojinin
yontemleriyle erisilecek boylesi bilgiler sadece liman
yapilarinin konumlart ve denizle iliskileri degil, ayn1 za-
manda Patara gibi limanla i¢ ige gegmis bir kentin genel
topografik yapisi, gecirdigi denizsel felaketlere verdigi
reaksiyonlar ve ekonomik tarihi ile ilgili birgok soruya
da cevaplar getirebilecektirler.

Bu baglamda Ertug Oner’in 1993 ve 1995 yillarinda
Patara ve Esen Ovasinda gergeklestirdigi jeoarkeolojik
caligmalar hem ortaya koydugu sonuglar hem de gele-
cek benzer ¢alismalara bir altlik olusturmasi bakimin-
dan ok degerlidir. Oner’in Patara liman koyu ve gev-
resinde yaptig1 kirka yakin sondajin analizi antik kiy1
cizgisinin, beklendigi gibi, glincel sazlik sinirindan daha
igeride ilerledigini gostermistir*?. Buna gore, iki bin y1l
once liman koyu kuzeyde yaklasik olarak bugiinkii antik
kente girig gigesinin hizasinda, yani kuzeydeki goélciigiin
biraz daha kuzeyinde, Akdam mevkii olarak da bilinen
yerde bitmekteydi. Tam da bu alanda, bugiin sazliklar
icinde yer alan ve Roma Ddnemine ait eksedra formlu
bir mezar yapisinin® kalintilar1 bu jeoarkeolojik bulgu-
yu desteklemektedir (Fig. 9).

Ancak, Patara liman koyunun geri kalan bolimii
icin Oner’in ortaya koymus oldugu antik kiy1 ¢izgisi
rekonstriiksiyonunun?, yukarida kabaca hatlarini ¢iz-
meye ¢alistigimiz kimi arkeolojik gozlemler ve bulgular
dogrultusunda tekrar gdzden gegirilmesi gerekmektedir.
Liman koyunun kuzeydogusundan baslayacak olursak;
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1994 yilinda, birka¢ dénem siiren bir kurakligin ardin-
dan kuzeydeki golciigiin kuzeydogusunda arkeolojik
kazilar gergeklestirebilmek miimkiin olmustur. Burada,
¢ogunlugu giineydogu-kuzeybati dogrultusunda uzanan
bir dizi duvar kalintis1 giin yiiziine ¢ikartlmistir (Fig.
10)*. Maalesef kazilar, yogun taban suyu nedeniyle
duvarlarin oturdugu zemine kadar ulasamamigtir. S6z
konusu bu kazinin izi o tarihten sonraki GoogleEarth fo-
tograflarinda acik segik goriilebilmektedir. Liman yapi-
larma ait olmalar1 gereken duvarlar, Oner’in kiy1 ¢izgisi
rekonstriiksiyonunda neredeyse su altinda kalmaktadir.
Kald1 ki bu duvar kalintilarinin batisinda, yani koya
dogru, olasilikla bunlara paralel (?) baska duvarlar ve
kente dogru uzanan bir yol da beklenebilir. Bu durumda
kiy1 cizgisinin biraz daha geriye, koy iclerine ¢ekilmesi
gerekmektedir.

Benzer bir gozlem Tepecik yiikseltisinin hemen bati
eteginde de yapilabilir. Burada, giiney golcligiiniin
kuzeyinde halen sazlik alan igerisinde, yukarida andigi-
miz donemde kazist kismen gergeklestirilmig bir kilise
kalintis1 (Liman Kilisesi) yer alir. Dogu-bati dogrultulu
bu kilisenin apsisi Tepecigin bat1 yamacina dayanmigtir
ve buradan batiya dogru 33,5 m uzanir. Batiya dogru bu
uzunluktan sonrasi kazilamamistir ama o donemde alan-
da olan arkeologlar devaminda da birtakim kalintilarin
varligindan so6z ederler. Baska herhangi bir kalintiya
rastlanmasa dahi kilisenin giriginin bulundugu bu alan-
da, girisle deniz arasinda belli bir mesafenin birakilmig
olmasi beklenmelidir. Bu yap1 ve 6niinde beklenmesi
gereken alan da Oner’in kiy1 gizgisi rekonstriiksiyonun-
da su altindadir. Bu nedenle bu noktadaki Antik Dénem
kiy1 cizgisinin biraz daha koy i¢ine dogru gekilmesi
gerekmektedir.

Liman koyunun dogusunda, Antik Dénem kiy1 ¢izgi-
si hakkinda bize yukaridaki gibi tahminler yaptiracak
baska yapilar simdilik bilinmemektedir. Bu iki 6rnek,
Patara liman koyunun Antik Dénem kiyisinin doguda,
Oner’in yapmis oldugu 6nerinin biraz daha geriye ge-
kilmesi gerektigini diisiindiirtmektedir. Bu durumda ig
limanin dogu kiyist da biraz daha batiya kaymalidir.
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Fig. 10: Patara liman koyunun kuzeydogusunda duvar kalintilar1 ve bunlara paralel anomali (Patara Kazi Argivi)
Fig. 10: Wall remains to the northeast of the Patara harbor bay and the anomaly extending in parallel to them (Patara Excavations Archive)

Fig. 11: 2014 yilinda gergeklesen bir yanginla ortaya ¢ikan yap1 kalitisi, glineyden goriiniis (Patara Kazi Arsivi)
Fig. 11: Remains of a building that appeared following a fire in 2014, a view from South (Patara Excavations Archive)




GEOARCHAEOLOGICAL SURVEYS

As already known, one of the important challenges
in research of harbors is to determine the sea level
rise and advance of the coastline in the most accu-
rate way for respective period or periods. Another
challenge is to be able to determine initial and final
dates of harbors such as Patara that have been out
of use due to siltation. Furthermore, it is also a chal-
lenge to trace what kind of environmental/climatic
activities these harbors went through during various
periods; they include a wide range of activities from
massive and abrupt natural events such as tsunami to
obtaining data on the periodic flora of the micro-re-
gion (pollen analysis). Such information that would
be available using geoarchaeological methods will
provide answers not only to position and relation-
ship of harbor structures with the sea, but also to
many questions related with general topographical
structure of a city intertwined with its harbor such as
Patara as well as its reaction to marine disasters and
its economic history.

In this regard, the geoarchaeological surveys con-
ducted by Ertug Oner in the Patara and Esen plains
in 1993 and 1995 are of great value both for its
outcomes and establishing a base for similar studies
in the future. An analysis of almost forty drillings
carried out by Oner in the Patara harbor bay and its
vicinity showed that as expected, the ancient coast-
line was further inland than the current border of the
reeds??. Based on this, the harbor bay ended on the
north nearly at the level of the entrance to the an-
cient city, i.e. a little further north of the pond on the
north, at Akdam two thousand years ago. This geo-
archaeological finding is supported by the remains
of an exedra-type tomb from the Roman Period,*
currently within the reed field support in this area
(Fig. 9).

2NER 2009 fig. I1.56, pp. 216.
2 AKTAS 2008.

2ONER 2009 fig. I1.56, pp. 216.
SISIK - KOCAK 2014,
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However, reconstruction of the ancient coastline
described by Oner for the rest of the Patara harbor
bay?* needs to be revised based on some archaeolog-
ical observations and finds that we tried to outline
above. If we start from the northeastern part of the
harbor bay; in 1994, it became possible to perform
archaeological excavations to the northeast of the
pond on the north following a drought that persisted
for a few seasons. These excavations yielded a series
of wall remains, most of which extend in the south-
east-northwest direction (Fig. 10)*. Unfortunately,
the excavations did not reach the floor on which
the walls are seated due to intense ground water.
Traces of this excavation can be clearly seen in
Google Earth photographs after that date. The walls
probably belonging to the harbor buildings seem to
have been almost submerged in the reconstruction
of coastal line by Oner. Besides, to the west of these
wall remains, i.e. towards the bay, other walls prob-
ably in parallel to these ones and a street stretching
to the city can be expected. In this case, the coastline
should be a little back further into the bay.

A similar observation can be made for the western
skirt of the Tepecik hill. Here, still within the field
of reeds to the north of the southern pond, there are
remains of a church (Harbor Church), which has
been partly excavated during the above mentioned
campaign. The apse of the east-west oriented church
relies on the western slope of the hill, extending 33,5
m towards the west. No excavation was performed
from that point to the west, but archaeologists partic-
ipating in the campaign mention existence of some
remains after that point. Even though there are no re-
mains in this part, there should be a certain distance
left between the entrance and the sea in this area
where the entrance to the church is located. Howev-
er, this structure and the area expected in front are
submerged in Oner’s coastline reconstruction.
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Liman koyunun bati kiyilar1 igin Oner giincel sazlik
siirii Antik Donem kiy1 ¢gizgisi igin baz almistir.
Boylece Antik Dénem’de deniz 6rnegin Hadrian De-
polarmin (horrea) hemen dibine kadar sokulmustur.
Ama 2014 yilinda talihsiz bir sazlik yangimindan
sonra ortaya ¢ikan bir yap1 kalintisi, kiy1 ¢izgisinin
antik donemde burada da belli bir mesafeye kadar
geriye ¢ekilmesi gerektigini gosterir (Fig. 11). Biraz
once andigimiz depolarin bir miktar kuzeyinde yer
alan, bugiinkii sazlik sinirindan en az 20 m kadar koy
icinde kalan bu yap1 goriildiigli kadariyla biiytik kireg
tast bloklardan insa edilmistir ve tespit edilen giris
kapisinin iizerinde tugla ile oriilii bir kemerin kalmtisi
mevcuttur. Konumu itibariyle liman aktiviteleriyle
ilgili bir yap1 olmas1 beklenir.

Acikliga kavugmasi gereken bir diger konu ise
liman koyunun girisiyle ilgilidir. Oner’in rekonstriik-
siyonunda giris tamamen agiktir. Yukarida anildigi
gibi Patara Deniz Feneri bir kayaligin tizerine insa
edilmistir. Yani burada baska benzer kayaliklar bek-
lenebilir. Gergekten de Fenerin dogusunda, Kursunlu
Tepenin kuzeyinde kalacak sekilde kum tepeleri
gozlemlenir. Biiytik bir olasilikla bu tepelerin altinda
tizerlerinde kumullarin yiikseldigi kayaliklar bulun-
maktadir. Boylesi kayalarm orada olmasi durumunda
liman koyunun, Antik Dénem’de pek daralmasa da
tehlikeli bir girise sahip oldugu sdylenebilir. Belki
de bu nedenle Patara Deniz Fenerinde bulunan bir
heykel altliginin yazitinda ikinci bir deniz fenerinden
bahsedilmektedir®®. Anlasildig: tizere, gemilerin liman
koyuna girislerinin giivenligini saglamak igin iki adet
fener inga edilmistir.

Goriildiigi gibi yeni jeoarkeolojik ¢aligmalara ge-
reksinim duyulmaktadir: liman koyunun antik kiy1
¢izgisinin degisim senaryosunun, Patara’da yerlesi-
min baglamasiyla sona ermesi arasindaki birkag bin
yil icinde nasil gelistiginin miimkiin olabildigince
belirlenmesi arkeolojik arastirmalar bakimindan bii-
yiik 6nem tasimaktadir. Ayrica, sondajlardan alinacak

#JSKAN — ECK — ENGELMANN 2008.

orneklerin polen analizlerinin yapilmasi, Patara’nin
floral gegmisinin aydinlatilmasini da saglayacaktir.
Bu baglamda 2017 yil1 yazinda Johannes Gutenberg
(Mainz) ve Seyh Edebali (Bilecik) Universitelerin-
den jeoarkeologlarin olusturdugu bir ekip tarafindan
Patara liman koyunda yeniden sondaj ¢aligmalari bas-
lamistir (Fig. 12). Bu ¢alismalarda bir tanesi kapal
olmak tizere alt1 adet sondaj yapilmistir. Analizleri
yakinda baska bir yerde yayinlanacak olan bu sondaj-
lar, yukarida da kisaca deginilen revizyonlarin gerek-
liligine isaret eder niteliktedir?”. Ornegin, bat: kiy1-
sina yakin bir konumda gergeklesen PAT 6 sondaji,
buranin, koy ortalarinin (PAT 1) deniz oldugu bir
donemde karasal/kiyisal bir 6zellige sahip oldugunu;
ancak sonradan deniz seviyesinin yiikselmesiyle ki-
yinin buralara kadar ilerledigini gostermektedir. Ama
bu degisimin ne zaman gergeklestigi ve bdylece arke-
olojik bulgularla kronolojik iliskisinin (6nce/sonra?)
niteligi heniiz bilinmemektedir (bk. dipnot 27).
Ayrica PAT 1 sondajinin ilk analizleri koy ortalari-
nin s1g bir korfez ortami olduguna isaret etmektedir.
Fakat bu durum Oner’in hemen hemen ayni yerlerde
gerceklestirdigi Esen 23 numarali sondaj sonuglariyla
celismektedir?®. Zira 6ner “liman ortalarinda” deniz
derinligini yaklagik 20 metre olarak hesaplamistir.
Anlagildig gibi, bu alanda sondaj sayisini artirmak,
her iki bilgiyi de kontrol etmek ve kronolojik bir
veriye ulagmak gerekmektedir. Yine 2017 yazinda
gerceklestirilen PAT 2, 3 ve 4 numarali sondajlar,
i¢ limanin bir deniz duvari ve kuleyle kapatilmis
oldugu girisinden itibaren giineye dogru siglastigini
gostermektedir: giris boliimiinde potansiyel antik li-
man depolarina giiniimiiz deniz seviyesinin yaklagik
5 metre altinda rastlanirken, benzer bulguya PAT 2
sondajinda 3,5 metre derinlikte ulagilmistir.
Oniimiizdeki yillarda kapsamli bir projenin énemli
pargasi olarak gerceklestirilecek jeoarkeolojik ¢alig-
malar Patara liman koyunun paleo-g¢evre arsivinin
sirlarini aydinlatabilecektir.

*Bu ¢alismalarin genel sonuglar1 yakinda baska bir yerde yayinlanacaktir.
Halen, PAT 5A sondajindan alinan 6rneklerin C14 analizleri yapilmaktadir.
Boylece Patara koyunun yaklasik olarak hangi tarihler arasinda liman olarak
kullanildigini séyleyebilecegiz.

3 ONER 2009, 123.
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Fig. 12: Patara liman koyunda jeoarkeoloji ¢aligmalar1 (Patara Kaz1 Arsivi)
Fig. 12: Geo-archeological survey in the Patara harbor bay (Patara Excavations Archive)
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Thus, coastline of the ancient period should be
drawn a little further into the bay.

To the east of the harbor bay, at present there is
no known buildings that will enable us to make as-
sumptions about the coastline during the ancient pe-
riod as above. However, these two examples suggest
that the proposal for eastern coastline of the ancient
period by Oner should be drawn a little back. Then,
the eastern coast of the inner harbor should be drawn
a little further to the west.

For the western coast of the harbor bay, Oner
took the border of the current reeds as a base for
the coastline of the ancient period. Thus, the sea
encroached next to the Hadrian’s storage buildings
(horrea) during Antiquity. However, remains of a
building that appeared following an unfortunate fire
in the reeds in 2014 indicate that the coastline here
should also be withdrawn back to a certain level for
the ancient period (Fig. 11). The building, lying to a
little north of the above mentioned storage buildings,
and remaining at least 20 m inside the bay from the
current border of reeds, was built of large limestone
blocks, with an arch built of bricks over the entrance
gate. Due to its location, it is likely to have been re-
lated with the activities in the harbor.

Another issue that needs to be clarified is the en-
trance to the harbor bay. In Oner’s reconstruction,
the entrance is completely open. As described above,
the Patara Lighthouse was built on a rocky elevation,
that means there can be similar rocks in the vicinity.
As a matter of fact, to the east of the Lighthouse

#JSKAN — ECK — ENGELMANN 2008.

some sand dunes are observed on the northern part
of Kursunlu Hill. It is most likely that these dunes
rise on rocks. If such rocks exist, then we can as-
sume that the harbor bay had a dangerous entrance
even though it was not narrowing during the ancient
period. Maybe that’s why a second lighthouse was
mentioned in an inscription on a statue base recov-
ered from the Patara Lighthouse®. It seems that two
lighthouses were built to ensure safe entry of boats
to the harbor bay.

As seen, new geoarchaeological studies are re-
quired: for archaeological studies, it is important
to determine the scenario for ancient shoreline
changes in the harbor bay in a few thousand years
between initial settlement and abandonment of the
city as much as possible. Besides, pollen analysis
of samples from drillings will also elucidate floral
background of Patara. In this sense, drillings were
re-initiated in the harbor bay of Patara in the sum-
mer of 2017 by a team of geoarchaeologists from
the Johannes Gutenberg (Mainz) and Seyh Edebali
(Bilecik) Universities (Fig. 12). A total of six, one
being closed, drillings were carried out during this
study. An analysis of these drillings will be pub-
lished elsewhere soon, and they indicate the need for
a revision as mentioned before?’. For instance, the
drilling PAT 6 that was carried out near the western
coast indicate that this area had a terrestial/coastal
feature once the middle of the bay was a sea; but,
later on the shoreline moved further by sea level rise.

¥ The results of these studies will be published elsewhere soon. Currently, C14 analysis of samples from the PAT 5A drillings is car-
ried out. Based on these results, we will be able to determine approximately when the Patara bay was used as a harbor.
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JEOFIZIK ARASTIRMALARI

Patara liman koyu ve kiyilarinda jeofizik calisma-
lar1 2012 yilinda iki farklh ekip tarafindan gercekles-
tirilmistir (Fig. 13)*. Daha ¢ok bir 6n galigma nite-
ligi tasiyan bu arastirmalar gesitli nedenlerle devam
ettirilememistir. Izmir Dokuz Eyliil Universitesinden
Harun Ozdas ve Nilhan Kizildag’in batakliktaki iki
golctikte yanal sonar ve sismik yontemlerle yaptik-
lar1 prospeksiyonlar Patara limanlarinin barindirdigi
potansiyel hakkinda ¢ok 6nemli ipuglar ortaya ko-
yabilmistir. Anilan iki golciikte birgogu noktasal bir
hayli anomali tespit edilebilmistir. Bunlarin ne ola-
bilecegi hakkindaki yorumlar dogal olarak yeterince
doyurucu olamamustir. Zira bu ¢aligmalarin hem de-
vam ettirilmesi hem de diger jeofizik yontemleriyle
zenginlestirilmesi gerekmektedir. Bataklik alanlarda
arkeolojik arastirma amagli jeofizik prospeksiyonlar
bir siiredir uygulanagelmekte ve heniiz daha bircok
anlamda gelistirmeye agik durumdadir. Bu perspek-
tiften Patara liman koyu oldukga zengin bir laboratu-
var konumundadir.

Antik liman aragtirmalarinda jeofizigin diger bir
uygulama alani1 siiphesiz kiy1 kesimleridir. 2012
yazinda, Mainz Johannes Gutenberg Universitesin-
den Pascal Brengel ve Frederik Berger, Patara liman
koyunun kuzeydogu kiyisinda, Akdam mevkiinde
yer radartyla (GPR) bir prospeksiyon gergeklestir-
mistir®®. Burada, yukarida andigimiz 1994 kazila-
rinda ortaya ¢ikan duvar kalintilarinin yaklagik 30
metre dogusunda, bunlara paralel uzanan bir ano-
mali tespit edilmistir. Kalinlig1 ve kesintisiz devam
eden uzunlugu g6z oniine alindiginda bu anomalinin

»(OZDAS - KIZILDAG 2014; BRENGEL — BERGER 2014.
*BRENGEL — BERGER 2014.
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bir teras duvari olabilecegi ve batisindaki yapilarin
yer aldigi alan1 korudugu/olusturdugu diistintilebilir.
Boylesi bir durumda liman kiy1 yapilagmasinin bir
pargasidir.

Patara liman koyunun, toplamda birkag kilometre-
yi bulan kiy1 bandinda, uygun olan sazlik alanlarda
ve golciiklerde uygulanacak cesitli jeofizik prospek-
siyonlar1 hem bu alanlardaki mimari kalintilar hem
de Antik Dénem kiy ¢izgisi hakkinda verilere ulas-
mamizi saglayabilecektir. Ortaya ¢ikan sonuglarin
analizi kimi arkeolojik arastirma yontemlerinin (kaz1
ve sondaj gibi) tespit ve planlamasi bakimindan da
onemli olacak ve diger arastirma yontemleriyle (jeo-
arkeoloji) ortaklasa bir sekilde yiiriitiilecektir.

KISACA

Yukarida kisaca bahsedilenler disinda daha bir¢ok
yontem, ¢evresiyle beraber genis bir alana yayilmis
olan Patara liman koyunun arastirilmasinda kullani-
labilecektir. Bunlar arasinda 6rnegin LIDAR (Laser
Imaging Detection and Ranging) ya da Hypers-
pectral Imaging (Bitki Ortiisii Renk Analizi) gibi,
son zamanlarda arkeolojik ¢aligmalarda siklikla ve
basartyla kullanilmaya baslayan uzaktan algilama
uygulamalari sayilabilir. Biitiin bu yontemler ancak
arkeoloji biliminin geleneksel ¢aligmalariyla birles-
tirildiginde gegmisin maddi tarihi daha mikro bir
olgekte ve diachron bir bigimde tanimlanabilir hale
gelebilecektir. Insana ait her tiirlii kalintiy1 yiizeysel
(survey) ya da dikey (kaz1) bir bigimde kayit altina
alarak bunlar arasindaki zamansal ve mekansal ilis-
kileri tarif etmek, buradan yola ¢ikarak da anlamsal
iligkilere 151k tutmaya galigmak miimkiin olacaktir.

87



TINA

However, it is already unknown when this change
happened, and thus, what is its chronological rela-
tionship to the archaeological finds (before or after?)
(See footnote 27).

Furthermore, initial analysis of PAT 1 drillings
indicate a shallow bay environment in the middle of
the bay. However, it is contradictory to the outcome
of Esen 23 drilling that was carried out by Oner al-
most at the same place?®. Because Oner measured a
sea depth of approximately 20 m in the “mid-bay”.
It seems that there is a need to increase the number
of drillings in this area as well as checking both data
and obtaining a chronological data. Similarly, drill-
ings PAT 2, 3 and 4 that were carried out in the sum-
mer of 2017 showed that the inner harbor was closed
by a seawall and a tower, becoming shallower to-
wards the south from the entrance: potential ancient
harbor stores were found approximately 5 m under
the sea level at the entrance while a similar evidence
was obtained at a depth of 3,5 m in drilling PAT 2.

We believe that in the future, geoarchaeological
surveys that will be conducted as an integrated part
of a comprehensive project will shed light on the
secrets of paleoenvironmental archive of the Patara
harbor bay.

GEOPHYSICAL SURVEYS

The Patara harbor bay and coasts were geophysi-
cally surveyed in 2012 by two different teams (Fig.
13)%. These studies, mainly preliminary, have not
been completed due to several reasons. The lateral
sonar and seismic prospections in two ponds of the
wetland by Harun Ozdas and Nilhan Kizildag of
[zmir Dokuz Eyliil University revealed very import-
ant clues about potential of the Patara harbors. Many
anomalies, mostly point anomalies have been de-
tected in those two ponds. Interpretation about these
anomalies are not satisfactory enough. These studies
should be resumed as well being supported with
other geophysical methods. Geophysical prospection
techniques for archaeological purposes in wetlands
have been used for a period of time, and yet they are
still open to development in many ways. From this

2 ONER 2009, 123.
»(ZDAS — KIZILDAG 2014; BRENGEL — BERGER 2014.
3 BRENGEL — BERGER 2014.
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perspective, the Patara harbor bay presents a very
rich laboratory.

Coasts are another implementation area of geo-
physics in the research of ancient harbors. In the
summer of 2012, Pascal Brengel and Frederik
Berger of Mainz Johannes Gutenberg University
conducted a prospection at Akdam on the northeast-
ern coast of the Patara harbor bay using a ground
radar (GPR)*. Here, they detected an anomaly ex-
tending in parallel, approximately 30 m east of the
wall remains uncovered during the 1994 campaign.
Given its thickness and uninterrupted length, it can
be assumed that this anomaly can be a terrace wall,
enclosing/comprising the area with buildings on the
west. In this case, it means that it is part of the coast-
al harbor structures.

Several geophysical prospections that will be con-
ducted on the foreshore of the Patara harbor bay,
totalling to a few kilometers as well as in appropriate
reed fields and ponds will enable us to acquire data
on both architectural remains in these areas and the
ancient coastline. An analysis of outcomes will also
be important in determination and planning of ar-
chaeological research methods (such as excavation
and drilling) for conducting them in combination
with other research methods (geoarcheology).

IN SHORT

Other than those that have been briefly mentioned
above, many methods will be used for surveying
the Patara harbor bay, which has spread over a wide
area, including remote sensing technology that has
been frequently and successfully used in archaeolog-
ical studies such as LIDAR (Laser Imaging Detec-
tion and Ranging) or Hyperspectral Imaging. Only
when all these methods are combined with tradition-
al studies of archaeology, it would become possible
to describe material history of the past in a more
micro scale and diachronic way: recording each and
any of human remains in a superficial (survey) or
vertical (excavation) way, describing the spatial and
temporal relations between them, and trying to eluci-
date semantic relations based on these.
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AVRUPA’NIN EN BUYUK VAKUMLU DONDURARAK
KURUTMA CIHAZI ISTANBUL UNIVERSITESI YENIKAPI
BATIKLARI PROJESI’NDE KULLANILMAYA BASLANDI
THE LARGEST VACUUM FREEZE DRYER IN EUROPE
NOW IN USE FOR THE YENIKAPI SHIPWRECKS
PROJECT AT ISTANBUL UNIVERSITY

* Namik Kili¢

Yenikap1 Batiklar1 Projesinde Istanbul Biiyiiksehir Be-
lediyesinin destekleriyle temini gerceklestirilen Avru-
pa’nin en biiylik vakumlu dondurarak kurutma cihazi
kullanilmaya baslandi. Vakumlu dondurarak kurutma
cihazi, suya doymus ve 1slak arkeolojik eserlerin ko-
runmasinda kullanilan yontemin 6nemli bir asamasi ve
tamamlayicisidir. Bu yontemde temel hedef ahsaplarin
miizede sergilenebilmesi i¢in gereken kurutma caligma-
lar1 esnasinda boyutsal duraganliklarinin saglanmasi, cat-
lama, ¢ekme gibi problemlerin 6nlenmesidir. Bu amagla
ahsaba 6ncelikli olarak sentetik kimyasal bir malzeme
olan Polietilen glikol (PEG) emdirilmektedir. Polietilen
glikol ahsab1 hem saglamlagtirmakta hem de ahsabin
icerisindeki suyun bir kismi ile yer degistirmektedir.

The Yenikap1 Shipwrecks Project started to
use the largest vacuum freeze dryer in Europe,
which was financed by the Metropolitan Mu-
nicipality of Istanbul. The vacuum freeze dryer
is a significant and supplementary step of the
method used for preservation of waterlogged
and wet archaeological artifacts. The main
objective in this method is to produce dimen-
sional stability and prevent problems such as
cracking and shrinkage during drying process,
which is essential for displaying the wood in a
museum. Therefore, first the wood is impreg-
nated with a synthetic chemical called poly-
ethylene glycol (PEG).

Istanbul Universitesi tarafindan kullanilmaya baslanan Avrupanin En Biiyitk Vakumlu Dondurarak Kurutma Cihaz1.
The largest vacuum freeze dryer in Europe, is, now, in use at Istanbul University.

*Dr. Namik KILIC, Orcid ID: 0000-0002-6353-6916. Istanbul Universitesi Edebiyat Fakiiltesi Sualti Kiiltiir Kalintilarini Koruma Anabilim Dal.
*Asst. Prof.. Namik KILIC, Orcid ID: 0000-0002-6353-6916. Department of Conservation of Marine Archaeological Objects Faculty of Letters,
Istanbul University
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Emdirme uygulamasindan sonra ahsabin igerisinde
kalan suyun siiblimlesme esasina dayanan vakumlu
dondurarak kurutma cihazi ile uzaklastirilmasi isle-
mine gegilmektedir. Burada cihazin ¢aligma prensi-
binin 6nemi ortaya ¢ikmaktadir. Cihaz siiblimlesme
prensibine gore ¢aligmakta olup dncelikli olarak {iriin
haznesinde bulunan ahsap igerisindeki suyu ve kimya-
salt dondurmakta, daha sonra donan suyu kati halden
buhara doniistiirmekte ve kondansor olarak adlandiri-
lan ikinci ve daha kiiciik olan haznede toplamaktadir.
Suyu eritmeden buharlastirmasinin nedeni suyun sivi
haldeki tahrip edici yiizey tansiyonunun eserlere zarar
verici etkisini ortadan kaldirmaktir. Ayrica ahsaba em-
dirilen PEG burada donma koruyucu gibi davranmak-
ta ve donma esnasindaki hasarlar1 da 6nlemektedir.
Toplam kurutma islemi eserlerin boyutlarina bagh
olarak 4 ile 6 ay arasinda degismektedir. Bu sayede
giivenilir olarak sorunsuz bir sekilde kuruyan ahsaplar
konservasyonun nihai hedefi olan miize ortaminda
sergileme i¢in hazir hale gelmektedir.

Vakumlu dondurarak kurutma cihazi polietilen gli-
kol (PEG) 6n-emdirmesi sonrasinda suya doymus ah-
sap eserlerin kurutma ¢alismalarinda kullanilan olduk-
¢a glivenilir bir yontemdir. S6z konusu cihaz ile basta
suya doymus ahsap olmak iizere bazi asamalarda 1slak
deri, tekstil, halat gibi kiiltiir varliklarinin koruma
calismalar da gergeklestirilebilmektedir. Istanbul Uni-
versitesi tarafindan kullanilacak cihaz, 9 metreye ya-
kin boyu, 2.10 metre iiriin haznesi ¢apiyla Avrupa’nin
en biiyiik vakumlu dondurarak kurutma cihazi olma
0zelligini tagimakta olup iiniversitemiz uzmanlarinin
direktifleri dogrultusunda kiiltiirel mirasimizin koruma
islemlerinin sorunsuz bir sekilde gerceklestirilebilmesi
icin ilave birtakim 6zelliklerle zenginlestirilmistir.
Cihazin bir program vasitasiyla internete bagli olunan
her yerden kontrol edilebilmesi ve problem esnasinda
ilgililere bilgilendirme mesaj1 atmasi énemli teknolo-
jik o6zellikleri arasinda yer almaktadir.

Istanbul Universitesi tarafindan kullanilacak cihaz
ahsaba emdirilen koruma malzemesinin erime ve ¢ok-
me sicakliklarina gore iiriin haznesinde -45, -50°C;
kondansorde ise -80°C sicakliklara ulagabilmektedir.
Ayrica kurutma siirecini hizlandirmak i¢in cihaz
istenildigi takdirde {irin haznesinde 0,0080 mbar
basinca kadar olan degerleri saglayabilmektedir. Bu
da kurutma i¢in gereken basinci, suya doymus ahsap
icin ideal olan degerler arasinda ayarlamay1 miimkiin
kilmaktadir. Temini gerceklestirilen cihaz ile Istanbul
Universitesinin Yenikap1 Batiklar1 Projesi kapsaminda
siirdlirdiigii batik gemi ahsaplarinin koruma g¢aligma-
lar1 daha hizli bir sekilde gerceklestirilebilecek, ayrica
pek ¢ok yiiksek lisans ve doktora 6grencisi aragtirma-
larda bulunabilecektir.

TINA

This chemical helps both to reinforce the wood
and replace part of the water lost in the wood.

The impregnation is followed by using a vacuum
freeze dryer to remove the water based on the
sublimation principle, which indicates the signifi-
cance of working principle of the dryer. Working
on sublimation principle, the dryer initially freezes
the water and chemical in the wood in the prod-
uct chamber, and then the frozen water is vapor-
ized and collected onto a secondary and smaller
chamber, which is called condenser. The rationale
to vaporize water before melting is to eliminate
harmful effect of the liquid water’s destroying
surface tension. Furthermore, the PEG impregnat-
ed in wood acts as a freeze protection and prevents
damages during treatment. The drying process
takes 4 to 6 months in total depending on the size
of artefacts. This procedure ensures that the wood
dries reliably, becoming ready for displaying in a
museum, which is the final objective of conserva-
tion.

The vacuum freeze drying is a very reliable
method used for drying waterlogged wood after
pre-treatment with polyethlene glycole (PEG). It
can be used for conservation work of cultural as-
sets such as wet leather, textiles, and ropes, mainly
waterlogged wood at several stages. The device to
be used at Istanbul University has a height of 9 me-
ters and a product chamber of 2.10 meters, making
it the largest vacuum freeze dryer in Europe, and
it has been enhanced with some additional features
according to the directives of our specialists in the
university in order to enable us to carry out con-
servation works for our cultural heritage smoothly,
including an online remote control feature which
allows controlling from any place connected to the
internet and sending a warning message during any
problem.

The device to be used at Istanbul University is
able to reach up to -45 to -50 °C in the product
chamber, and -80°C in the condensator depending
on the melting and collapse temperatures of the
impregnation material. Furthermore, in order to
accelarate the drying process, the device can pro-
vide pressures up to 0,0080 mbar as required. This
makes it possible to adjust the pressure required
for drying to an value for waterlogged wood. With
this device, the conservation work for the wood of
shipwrecks in the Yenikap1 Shipwrecks Project of
Istanbul University will be carried out faster, and
many graduate and doctoral students will get the
chance to make studies.
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Suya doymus ahsaplarin cihaza yerlestirilmesi.
Placing the waterlogged wood into the device.

Istanbul Universitesi tarafindan kullamlmaya baslanan Avrupanin En Biiyitk Vakumlu Dondurarak Kurutma Cihaz.
The largest vacuum freeze dryer in Europe, is, now, in use at Istanbul University.
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NEWS

TARIHI DENIZCILIK HARITALARI VE

AKDENIZ SERGISI 1 — 14 NISAN 2019
THE HISTORICAL NAUTICAL CHARTS AND THE
MEDITERRANEAN EXHIBITION APRIL 1 - 14, 2019

* Alli Riza Isipek

Uluslararasi Hidrografi Teskilati’nin (IHO) 100.
kurulus y1ldoniimii etkinlikleri ¢ercevesinde Mo-
naco’da diizenlenen “Tarihi Deniz Haritalar: ve
Akdeniz” temali serginin agilis téreni, 1 Nisan
Pazartesi aksami1 Monaco Yat Kuliibiinde, Prens II.
Albert’in tesrifleriyle ve Paris Biiyiikel¢imiz Sayin
Ismail Hakk1 Musa, Monaco Fahri Konsolosumuz
Dr. iThami Aygiin, T.C. 22. Deniz Kuvvetleri Ko-
mutan1 Oramiral Metin Atag, TINA Sualt1 Arkeo-
lojisi Vakfi Baskan1t Oguz Aydemir, TINA Y Onetim
Kurulu iiyesi Enes Edis, IHO Direktorii E. Amiral
Mustafa Iptes, Monaco Protokolii ve diger davetli-
lerin katilimi ile gerceklestirilmistir.

The opening ceremony of the exhibition themed “His-
torical Nautical Charts and the Mediterranean” held
in Monaco as part of the 100th anniversary of the In-
ternational Hydrography Organization (IHO), was held
on Monday, April 1st at the Monaco Yacht club, with
the presence of Prince Albert 11, and attendance of Mr.
Ismail Hakk1 Musa, the Turkey’s Ambassador to Paris;
Dr. {lhami Aygiin, Honorary Consul of Monaco; Metin
Atac, Vice Admiral and 22nd Naval Forces Command-
er of Turkish Republic; Oguz Aydemir, Chairman TINA
Underwater Archaeology Foundation; Enes Edis, TINA
Board member; Mustafa Iptes, IHO Director Veteran
Admiral; dignitaries of Monaco and other guests.

Serginin agilis toreninden bir kare. Prens II. Albert, Paris Biiyiikelgisi Ismail Hakki Musa, Murat Vargi, Ali Riza Isipek,
Oguz Aydemir, Emekli Koramiral Isik Biren, Enes Ediz.

A snapshot from the opening ceremony of the exhibition. Prince Albert II, Ismail Hakki Musa, Turkey’s Ambassador to
Paris; Dr. ilhami Aygiin, Murat Vargi; Ali Riza Isipek, Oguz Aydemir, Isik Biren, Veteran Vice-Admiral, Enes Ediz.

Denizcilikle yakindan ilgili olan Prens II. Albert
serginin kiiratorii Ali Riza Isipek ile eserler {izerine
sohbet ederek detayli bilgiler almistir.

Having an intimate interest in seafaring, Prince
Albert II listened to the information given by cu-
rator Ali Riza Isipek about the works of art in the
exhibition.

*fstanbul Deniz Miizesi (?ski Miidiirii.
*Former director of the Istanbul Naval Museum.
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Prens II. Albert, Murat Vargi, TINA Sualt1 Arkeolojisi Vakfi Baska-
n1 Oguz Aydemir. ve Enes Ediz.

Prens Albert I, Murat Vargi, Oguz Aydemir, President, TINA The
Turkish Foundation for Underwater Archacology and Enes Ediz.

Prens II. Albert tara-
findan serginin ana
sponsorlugunu yapmis
olan TINA Sualtt
Arkeolojisi Vakfi Bas-
kan1 Oguz Aydemir’e
altin bir tabak hediye
edilmistir.

Prince Albert II pre-
sented a golden plate
to Oguz Aydemir, the
President of TINA,
the main sponsor of
the exhibition.

Uzun hazirliklar ve biiyiik gay-
retlerle tam bir ekip calismasi ile
gerceklestirilen serginin agilig
toreninin, son derece basaril
gectigi ve sergilenen eserlerin
gerek protokole dahil zevat, ge-
rekse tiim davetliler tarafindan
takdir ve 6vgiiye layik gortldii-
g gozlenmistir. TINA Tiirkiye
Sualt1 Arkeolojisi Vakfi’nin ana
sponsorlugunu yaptigi ve agirlik-
I1 olarak Tiirk denizcilik tarihi ve
deniz haritaciliginin tanitiminin
yapildigi serginin yapimeiligi ve
kiiratorliigii TINA Miitevelli tiye-
si ve Istanbul Deniz Miizesi eski
miidiirii Ali Riza Isipek tarafin-
dan yerine getirilmistir. Bilindigi
tizere UNESCO tarafindan 2013
yili, 1513 Diinya haritasinin 500. .. isipek.
yil1 dolayisiyla “Piri Reis Y1l1”,
vefatinin 450. Y1l nedeniyle
Matrak¢1 Nasuh Yili olarak ilan edilmistir. Sergi-
deki parcalar da ¢cogunlukla Piri Reis ile Matrake1
Nasuh’u tanitmaya yonelik eserlerden sec¢ilmistir.

Unlii Tiirk denizcisi, cografyacist ve haritacis
olan Piri Reis, yorumladig1 ve resmettigi hari-
talar ve 6zellikle de Kitab-1 Bahriye isimli eseri
ile diinya denizcilik tarihinin 6nciileri arasinda-
dir. Diinyada, cografyanin ekonomik, sosyal ve
kiiltiirel etkilerini de birlestiren 6nciilerden biri
olan Piri Reis, sadece Tiirk tarihine degil, ayni
zamanda diinya denizcilik tarihine de damgasini
vurmustur. 500 y1l 6nce yorumladigi ve ¢izdigi
cografi bolgelerdeki benzerlikler, Piri Reis’in ev-
rensel gozlem becerisi ve bilimsel yoniinii agik bir
sekilde gostermektedir.

Piri Reis seyir ile ilgili modern ¢ag dncesi yazil-
mis olan 1521 tarihli Kitab-1 Bahriye’nin yazari-
dir. Kitap Akdeniz’deki belli bagli, liman, korfez,
ada, yarimada, bogaz ve barinaklari ayni zamanda
seyir ve astronomi ile ilgili teknikleri kapsamak-
tadur.

9%

Prens II. Albert ve serginin kiiratorii Ali

Prince Albert 1T and Ali Riza Isipek, the
2014 yil1 ise Matrak¢t Nasuh’un  Curator of the Exhibition.

The opening ceremony of the

| exhibition, which was carried out
following a teamwork of long

| preparations and great efforts, was
very successful, and the works
exhibited were appreciated and
praised both by visitors and all
dignitary guests. The exhibition,

of which the main sponsor was

| Turkish Underwater Archaeology
Foundation (TINA), and mainly
promoting Turkish maritime history
and hydrography, was produced and
curated by Ali Riza Isipek, a TINA
Trustee, and former director of the
Istanbul Naval Museum. As al-
ready known, UNESCO celebrated
the 500th anniversary of the 1513
World Map, as the “Year of Piri
Reis” in 2013, and the 450th an-
niversary of the death of Matrakgi
Nasuh, as the “Year of Matrakgi
Nasuh” in 2014. Therefore, the
pieces in the exhibition were mostly selected from works
intended to promote Piri Reis and Matrakci Nasuh.

The maps interpreted and depicted by Piri Reis, a fa-
mous Turkish sailor, geographer and cartographer, and
particularly his book titled Kitab-1 Bahriye are among the
initial milestones in world maritime history. Piri Reis, one
of the pioneers in the world who combined the economic,
social and cultural influences of geography, made his mark
not only on the Turkish history but also on the history of
the world maritime. The accuracies in the geographical
regions he interpreted and drawn 500 years ago provide
pronounced evidence to Piri Reis’ universal observational
ability and scientific features.

Piri Reis is the author of Kitab-1 Bahriye (Book of Navi-
gation) dated 1521, written on navigation before the mod-
ern age. The book covers the ports, the gulfs, the islands,
the peninsulas, the straits and shelters in the Mediterra-
nean Sea as well as the major techniques related to the
navigation and astronomy.



Ayrica her bir sehir halki hakkinda ve onlara ait kiil-
tiirler lizerine detayli bilgileri ihtiva etmektedir. Ser-
gide Kitab-1 Bahriye’de yer alan ve Fransa — Monako
sahillerine ait gesitli portolanlarin bir Osmanli sanati
olan Iznik Cinisi iizerine uygulanmasi sonucu ortaya
c¢ikan tablolar izleyicilerin begenisine sunulmaktadir.

1543 — 1544 yillarinda Fransa Imparatorlugu’na yar-
dim etmek maksadiyla Fransa sahillerine intikal eden
Barbaros Hayrettin, 15 ay boyunca bu kiyilarda sey-
retmistir. Barbaros’un filosunda bulunan Matrak¢i Na-
suh ise Marsilya, Toulon, Nice ve Antibes gibi Fransiz
limanlarini biyiik bir dogruluk ve ustalikla minyatiir-
lerine resmetmistir. Sergide Matrakg¢1 Nasuh’a ait bu
minyatiirlerin yine iznik Cinisi iizerine aktarilmis olan
ornekleri yer almaktadir.

Giiniimiizde deniz haritalar1 genellikle dijital hale
gelmis ve her biri birer sanat eseri olan deri ve kagida
basili haritalar adeta yok olmustur. Sergide denizcilik
tarihinin en 6nemli belgeleri olan haritalar, kagit, tuval,
¢ini, ipek ve cam olmak iizere bes farkli materyal {ize-
rine uygulanmugtir.

E. Amiral Isik Biren’in fikir babaligin1 yapmis ol-
dugu serginin Tiirkiye nin tarihte denizcilik bilim ve
kiiltiirine yapmis oldugu katkilar1 géstermesi agisindan
onemli bir islev gdrmiis ve ziyaretgiler tarafindan be-
geni ile izlenmistir. Sergi agilisinda Prens I1. Albert’in
ve davetlilerin bilyiik begenisi ve ilgisi bunun en giizel
gostergesi olmustur. Denizciligi ¢ok seven Prens I1.
Albert sergi acilisinda kiirator Ali Riza Isipek tarafin-
dan eserlerle ilgili olarak verilen bilgileri biyiik bir
dikkatle dinlemis; sorular yoneltmis ve eserleri cok
begendigini belirtmistir.

Serginin gezilmesi sirasinda Prens II. Albert, TINA
Yonetim Kurulu iiyesi Sn. Jeff Hakko nun destekle-
riyle Vakko sponsorlugunda hazirlanmis olan harita
desenli ipek fular ve kravat drnekleri ile, 24 ayar altinla
kaplanmis cam {irtinleri ¢ok begendigini ifade etmistir.
Serginin sonunda Kiiratdr Ali Riza Isipek tarafindan
Prens II. Albert’e, altinla bezenmis 18. yiizy1l Mona-
co haritasinin yer aldig1 bir vazo ile sergi igin Vakko
tarafindan dzel olarak hazirlanmis olan Ipek kravat ve
fular hediye edilmistir. Prens II. Albert tarafindan da,
serginin ana sponsorlugunu yapmis olan TINA Bagkani
Oguz Aydemir’e ve Vakko adina Enes Edis’e altin bir
tabak hediye edilmistir.

Diinyada hidrografi bilimine biiytik katkilar saglamis
olan Prens II. Albert’in dedesi Prens I. Albert’e ait olan
yagli boya tablo ise prensi olduk¢a duygulandirmistir.
Sergi sonunda Prens I. Albert’e ve yat1 Hirondella Il.ye
ait iki adet yagli boya tablo Monaco sarayina hediye
edilmigtir. Saray adina tablolart Monaco Chef de Cabi-
net (Bizdeki karsilig1 Bagbakan) Sn. Georges LISIMA-
CHIO teslim almistir. TINA Bagkan1 Oguz Aydemir,
Tiirkiye’nin tarihi ve kiiltiirinii tanitmaya yonelik bu
ve benzeri etkinlikleri bundan énce oldugu gibi gele-
cekte de desteklemeye devam edeceklerini, eserleri
Monaco’dan sonra talep olursa istanbul’da da sergi-
leyerek Tiirk denizcilik tarihi ve Tiirk sanatinin daha
genis kitlelere duyurmayi planladiklarini ifade etmistir.

TINA

Besides, it contains detailed information on citizens
and cultures of each city. The exhibition will host the
paintings included in Kitab-1 Bahriye, depicting various
ports on the seashores of Monaco and France, which were
painted on Iznik Tiles, a form of Ottoman art.

Barbaros Hayrettin, who was sent to the French coast
in 1543-1544 to support the French Empire, navigated on
these waters for 15 months. Matrakci Nasuh, who was in
Barbaros’ fleet, depicted French ports such as Marseille,
Toulon, Nice and Antibes with great accuracy and skill-
fully in his miniatures. The exhibition contains examples
of these miniatures belonging to Matrak¢1 Nasuh, which
were also painted on Iznik tiles.

Today, sea maps have usually become digital, and the
leather and paper maps, each of which is a work of art,
have almost disappeared. In the exhibition, maps, the
most important documents in maritime history, were ap-
plied on five different materials, including paper, canvas,
tile, silk and glass. The exhibition, of which the master
mind was Isik Biren, a Veteran Admiral, had an import-
ant function in demonstrating contributions of Turkey to
maritime science and culture in history, and was highly
appreciated by the visitors.

. Prince II. Albert’s and the guests’ great appreciation
and interest at the opening of the exhibition was the best
indicator. Prince Albert II listened to the information
given by curator Ali Riza Isipek about the works of art
in the exhibition with great attention; he asked questions
and indicated that he liked the exhibition very much.

While touring the exhibition, Prince Albert II stated that
he enjoyed the map-patterned scarves and ties produced
by Jeff Hakko, TINA Board member, under the sponsor-
ship of Vakko, and the 24-carat gold-coated glass prod-
ucts. At the end of the exhibition tour, Ali Riza Isipek,
the curator of the exhibition presented Prince Albert II a
gilded vase with a map of 18th-century Monaco, and also
a silk tie and a scarf specially prepared by Vakko for the
exhibition. In return, Prince Albert Il presented golden
plates to Oguz Aydemir, the President of TINA, the main
sponsor of the exhibition, and also to Enes Edis on behalf
of Vakko.

Prince Albert I was also moved to see the oil painting
of Prince Albert I, his grandfather who had made great
contributions to the science of hydrography in the world.
At the end of the exhibition, two oil paintings, one of
Prince Albert I and one of his yacht Hirondella II were
gifted to the Palace of Monaco. The paintings were re-
ceived by Georges Lisimachio, Head of the Sovereign
Prince’s Cabinet on behalf of the Palace. The TINA Pres-
ident Oguz Aydemir said that they will continue to sup-
port similar events to promote Turkey’s history and cul-
ture in the future as before, and that if there is a demand,
the exhibition on Turkish maritime history and Turkish
art will be repeated in Istanbul in order to reach larger
audiences after Monaco.
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TINA NOTES

* Is1l Ozsait Kocabas

TINA Tirkiye Sualti Arkeolojisi Vakfi Yo6netim Kurulu
ile Istanbul Universitesi Yenikap: Batiklar1 Proje Ekibi
30 Mayis 2019 tarihinde Rahmi M. Ko¢ Miizesi’nde bir
araya geldi. Miize Miidiirii Ertugrul Duru ve Selan Igyar
tarafindan karsilanan katilimeilara, Yenikapi 12 rekons-
triiksiyonu {izerindeki tanitim Isil Ozsait-Kocabas tara-
findan gergeklestirildi. Yenikapi kurtarma kazila-
rinda kesfedilerek MS 9. yiizyila tarihlendirilen
YKI12 batig, tek direkli ve Latin yelken ile
hareket eden, kiigiik nakliye islerinde kulla- Ef (
nilmig olan bir ylik gemisidir. Teknenin tam ™

boyunun yaklagik 9,64 metre karinasinin en =
genis yerinin yaklagik 2,64 metre oldugu belir- QUL Uiy
lenmigtir. RMK Marine tersanesinde gergek- }3?
lestirilen rekonstriikksiyonun insa asamalarmi 2
agiklayan Ozsait-Kocabas, orijinal ahsap tiir- %

lerine olabildigince sadik kalindigin ifade etti. * 1453 %

Teknenin giiniimiize ulagmayan omuzluk di-

menleri, yelken donanimi gibi elemanlarinin konumlari,
ne sekilde baglandiklar1 ve ¢alisma sistemleri hakkinda-
ki sorularin cevaplari igin, mevcut kanitlarinin yaninda,
diger batik caligmalarmin sonuglarina, ikonografik be-
timlerle, donem yazarlarinin agiklamalarina dayanarak
¢oziimlemeler iiretildigini belirten Ozsait-Kocabas tiim
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detaylar1 tekne iizerinde agikladi. Bu tanitimin ardindan
Vakfi Yonetim Kurulu Baskanit Oguz Aydemir, bilimsel
caligmalarindan ve Yenikap1 Batiklar1 Projesine gercek-
lestirdikleri katkilarindan dolay1 Ufuk ve Isil Kocabas’a
plaketlerini sundu.

Ardindan Istanbul Universitesi Sualt: Kiiltiir Kalintila-
rin1 Koruma Anabilim Dali Gemi Konservasyon ve Re-
konstriiksiyon Laboratuvari ziyareti gergeklestirildi.
. Proje Bagkam Ufuk Kocabas, siirdiiriilen ¢aligmalar
E ve projede gelinen son nokta hakkinda bilgi verdi.
¥ Laboratuvarda sergilenen Theodosius Limani-Ye-

nikap1 Kazi Alani lentikiiler canlandirmasi iizerinde
degerlendirmelerde bulunan katilimeilar batik gemi-

lerin 6lgekli modellerini, model atdlyesini ve kon-
servasyon cihazlarini gérme imkani buldu. Yonetim
kurulu iiyelerinde proje ¢iktilarindan olusan kitap-
lardan armagan eden Ufuk Kocabas tilkemizdeki su-
alt1 arkeolojisinin gelistirilmesine katkida bulunan iki
kurumun ortak projelerde bir araya gelmesi gerektigini
ifade etti. Bulusmada Vakfi Yonetim Kurulu Bagkani
Oguz Aydemir, Kenan Yilmaz, Jeff Hakko, Enes Edis,
Metin Atag, Ali Riza Isipek, Ay Sanem Yiikselsoy-Tek-
can, Mehmet Bezdan; Istanbul Universitesi ekibinden
Ufuk Kocabas ve Isil Ozsait-Kocabas yer ald1.

a2

Istanbul Universitesimder!’Prof Dr. Ufuk Kocabas ve Dog Dr. Isil Ozsait Kocabas Yenikapi Projesinin
detaylarm aktartyor. Isil Ozsait Kocabag, Kenan Yilmaz, Oguz Aydemir, Ali Riza Isipek, Ufuk Kocabas,
Enes Edis.

Prof. Ufuk Kocabas and Assoc. Prof. Isil Ozsait Kocabag from the Department of Conversation and Resto-
ration of Movable Cultural Assets, Marine Archeology Department, Istanbul University explain the details
of Yenikapi Project. Isil Ozsait Kocabas, Kenan Yilmaz, Oguz Aydemir, Ali Riza Isipek, Ufuk Kocabas,
Enes Edis.

*Yr. Do¢. Dr. Isil Ozsait-lgocabas istanbul Universitesi Edebiyat Fakiiltesi Sualt Kiiltiir Kalintilarint Koruma Anabilim Dal.
*Assistant Professor Isul Ozsait-Kocabas Istanbul University Department of Conservation Marine Archaeological Objects
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The Executive Committee of the Turkish Foundation
for Underwater Archaeology (TINA) and the Yenikap1
Shipwrecks Project Team of Istanbul University orga-
nized a meeting on May 30th, 2019 at the Rahmi Kog
Museum. The participants were welcomed by Ertugrul
Duru, the Museum Director, and Selan Isyar, and a pre-
sentation was made by Isil Ozsait-Kocabas on the
reconstruction of the Yenikapt 12 shipwreck.

The YK12 shipwreck, which was discovered i}-,r-"“ A

during the salvage excavations in Yenikapi, &
and dated to the 9th century AD, is a small Z
o . 2
cargo ship with a single mast and a lateen '+
sail. It has a full length of about 9.64 m, with
the widest part of the hull measuring 2.64 m.
Describing the building phases of the reconstruc-

TINA

tion, Oguz Aydemir, the Chairman of TINA presented
a plaquet to Ufuk and Isil Kocabas for their scientif-
ic works and contribution to the Yenikap1 Shipwrecks
Project.
Afterwards, a visit was made to the Ship Conserva-
tion and Reconstruction Laboratory of the Department
of Conservation of Marine Archaeological Object at
[stanbul University. The Project Manager Ufuk
%,  Kocabas provided information about ongoing
; works and the latest status of the project. The
participants made evaluations on the lentic-
ular animation of the Theodosian Harbour
and Yenikap1 Excavation Site, which is being
displayed in the laboratory, and found the op-
portunity to see the scaled models of the ship-
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tion which was carried out in the RMK Marine .e@ m’#- wrecks, model workshop, and conservation
. o o T < . . .
shipyard, Ozsait-Kocabag indicated that they & P equipment. After presenting project booklets
. . w wn
tried to use original types of wood as far as == 5 to the Board members, Ufuk Kocabas sug-
they could. Providing all details on the recon- '-:_ ‘.E;" gested that the two institutions contributing
struction itself, she explained that they pro- R TT T L the development of underwater archaeolo-

vided solutions to the location of components

such as quarter rudders and sailing gear, how they
were attached and how they worked based on the avail-
able evidence as well as findings from other studies
on shipwrecks, iconographic depictions and narratives
of the contemporary writers. Following her presenta-

gy in Turkey should work in joint projects. The
meeting was held with the participation of Oguz
Aydemir, Kenan Yilmaz, Jeff Hakko, Enes Edis, Metin
Atag, Ali Riza Isipek, Ay Sanem Yiikselsoy-Tekcan,
and Mehmet Bezdan from TINA, and Ufuk Kocabas
and Is1l Ozsait-Kocabag from the Istanbul University.

Prof. Dr. Ufuk Kocabas Yenikap1
kurtarma kazilarinda kesfedi-

len YK 12 batiginin rekonstriik-
siyonu iizerinde detay bilgiler
veriyor.

Prof. Ufuk Kocabas is giving de-
tailed information on the YK12
shipwreck discovered during the
salvage excavations at Yenikapi.

TINA Tiirkiye Sualt1 Arkeolojisi
Vakfi Bagkan1 Oguz Aydemir ve
Prof. Dr. Ufuk Kocabas.

Oguz Aydemir, President, TINA
The Turkish Foundation for Un-
derwater Archaeology and Prof.

Ufuk Kocabas.
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SUALTI KULTUR MIRASININ KORUNMASI PROGRAMI:
TSSF’DEN CMAS’A ULUSLARARASI BIR ACILIM

PROGRAM FOR PROTECTION OF THE UNDERWATER CULTURAL
HERITAGE: AN INTERNATIONAL OPENING FROM TSSF to CMAS

* Hakan Oniz

1.TSSF Sualt: Kiiltiir Mirasinin Korunmasi Programi katilimeilari.
Participants of the TSSF Underwater Cultural Heritage Protection Program.

Her sey 2016 yilinda Tiirkiye Sualt1 Sporlar1 Fe-
derasyonu (TSSF) kurullarinda sualt1 kiiltiir mirasi-
na yonelik daliglar nasil yapilmalidir tartigmalariyla
basladi. Konular farkli bir yone dogru kayarken ku-
rul {iyelerinden Riza Birkan bu konunun sualti arke-
ologlartyla birlikte degerlendirilmesini 6nerdi. Bu
satirlarin yazarinin da dahil oldugu ekibe ulagiima-
siin sonrasinda TSSF ile “Sualt1 Kiiltiir Mirasimin
Korunmasi1” adiyla bir programin baslatilmasina ve
bu kapsamda bir kitap hazirlanmasina karar verildi.
Kosullar ve kurallar belirlendikten sonra 2017 yilin-
da imzalanan protokolle kitabin hazirlanmasina bas-
lanildi. 2019 Mayis ayia kadar hayata gegen siirecin
bu kadar hizli yiirliyecegi ve diinya ¢apinda ilgi ve
destek gorecegini muhtemelen kimse 6ngdrememis-
ti. Bugiin bu program artik CMAS (Diinya Sualt1 Ak-
tiviteleri Konfederasyonu) Bilim Kurulu tarafindan
tim diinyada uygulanmasi 6nerilen UNESCO des-
tekli bir program halini ald1.

It all started in 2016 with the Turkish Underwater
Sports Federation (TSSF) boards discussing how
dives on underwater cultural heritage should be
performed. As the discussion shifted in a different
direction, board member Riza Birkan suggested to
evaluate the issue together with underwater archae-
ologists. After consulting the team including the au-
thor of this text, it was decided to launch a program
called “Protection of the Underwater Cultural Heri-
tage” with TSSF, and to prepare a book in this con-
text. After setting the terms and requirements, and
signing a protocol in 2017, we began to prepare the
book. No one could have predicted that the process,
which had been implemented by May 2019, would
run so quickly and would receive worldwide atten-
tion and support. Today, this program has become a
UNESCO-funded program proposed by the CMAS
(World Confederation of Underwater Activities)
Scientific Council worldwide.

*Doc¢. Dr. Hakan Oniz. Orcid ID: 0000-0002-5682-7117 Akdeniz Universitesi / Antalya. hakan.oniz@gmail.com
*Assoc. Prof. Dr. Hakan Oniz. Orcid ID: 0000-0002-5682-7117 Akdeniz University / Antalya. hakan.oniz@gmail.com
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Program Tiirkiye Cumhuriyeti Kiiltiir ve Turizm Ba-
kanligi’nm ilke ve tavsiyeleri, Birlesmis Milletler Egi-
tim, Bilim ve Kiiltiir Kurumu (UNESCO) ve Uluslarara-
st Anitlar ve Sitler Konseyi’nin (ICOMOS) Sualt1 Kiiltiir
Mirasinin Korunmasi alanindaki evrensel yaklagimlari
g6z oniinde bulundurularak hazirlandi. Programin ve bu
kapsamda hazirlanan kitabin amaci arkeolojik degerlere
dalicilar eliyle zarar verilmesini engelleyecek yaklasim
ve bilginin olugmasinin saglanmasi. Sualtinda bulunan
kiiltiirel degerlerin ilgili kurumlara bildirilmesi, bunun
neticesinde korunarak gelecek nesillere ulastirilmast
ve bilim diinyasina kazandirilmasi ise bir diger 6nemli
amag olarak yer aliyor. Programin harekete gegirilmesi
ve siirdiiriilmesinde TINA Sualti Arkeolojisi Vakfi’nin
da ¢ok 6nemli destekleri bulunmaktadir.

NICIN KORUMALIYIZ?

Denizler, goller ve akarsularin mavi ortiisii altinda giz-
lenen arkeolojik degerler gegmise ait bilgi hazineleridir.
Kiiciik ve onemsiz gibi goriinen eski bir eser kalmtist
cok onemli, gelecege 151k tutacak bir bilinmeyeni sakli-
yor olabilir. Cok saglam goziiken bir kalmt1 ise yumurta
kabugu gibi kirilabilir. Dipte tek bagina duran bir eser,
dev bir yapbozun bulunamayan pargasi olabilir. Dola-
yisiyla, sularin altinda insanoglunun ge¢cmisine ait her
kalint1 bilinmeyen pek ¢ok seyin anlagiimasinda bir “ta-
rih elgisi” kimligine sahiptir. Bu kalintilarin sahip ola-
bilecegi bilimsel degerin gelecek kusaklara aktarilmasi
gerekliligi asla unutulmamalidir. 1950’lerde baslamig
olan ylizeyden bagimsiz aletli dalis teknolojisi giderek
ilerlemis, giinimiize dogru son 25 yildir biitiin diinyada
hizl1 bir gelisme ve yayilma evresine gegmistir.

Seri tiretim avantajlarina bagl olarak donanim fiyat-
larinin diismesi, satin alma gliciinlin artmasi ve kiiltiir
seviyelerinin yiikselmesi dalici sayisinin artmasina ne-
den olmustur. Baska bir¢ok etkenle birlikte, artan dali-
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c1 sayist ve dalis turizminin yayginlagmasi sualtindaki
kiiltiir miras1 izerinde bir baski olusturmaya baglamistir.
1990’lara kadar neredeyse hig insan yiizii gérmemis bin-
lerce batik gemi, eser ve yerlesim bu tarihlerden sonra
stirekli dalicilar tarafindan ziyaret edilmeye baglanmis-
tir. En 6nemli husus ise dalig yapanlarin bityiik ¢cogunlu-
gunun bu konularda yeterli oranda bilgiye sahip olmayi-
sidir. Batik olarak nitelendirdigimiz kalintilarin gogunda
geminin ahsab1 yok olmus ya da dipteki tabakalarin al-
tinda kalmig durumdadir. Gemilerin amphora, tabak ve
kiremit gibi yiiklerden olusan kargosu, govdesini olustu-
ran ahsabin bir kismi muhtemelen kum ya da dolgu ta-
bakalarmin altinda kalmistir. Yiizeyin en {istiinde kalan
birka¢ kalint1 da dalicilar tarafindan alindig1 takdirde o
batik tarih sahnesinden sonsuza kadar silinebilme riskiy-
le kars1 karsiya kalacaktir.
PROGRAMIN BASLICA FAYDALARI

Bilimsel arastirma ekiplerinin sayica azligina ve alt-
yap1 imkanlarinin nispeten sinirl kalmasina bagli olarak
binlerce kilometre uzunlugundaki iilkemiz kiyilarinin
tamami1 heniiz arastirilamamistir. Siiphesiz bu durum
yalnizca tilkemiz i¢in degil, tiim diinya i¢in gecerlidir.
Aslinda Tiirkiye sualti kiiltiir mirasi yasalari ¢ergevesin-
de diinyada en iyi korunan tilkeler arasinda sayilir. 2863
sayil1 Kiiltiir ve Tabiat Varliklarin1 Koruma Kanunu ve
ilgili kararnameler sualtindaki eserlerin goriildiigii an-
dan itibaren ii¢ giin i¢inde bildirilmesini zorunlu tutar.
Dolayisiyla, kiy1 seridinde ve sularin derinliklerinde
karsilasilan tarihi kalintilar1 Kiiltiir ve Turizm Bakanli-
g1’na bagh miizeler ya da Kaymakamliklara bildirmek
hem vatandaglik gorevi hem de yasal bir zorunluluktur.
Tiirkiye Sualt1 Sporlar1 Federasyonu diinyadaki pek ¢ok
spor federasyonuyla arasinda fark yaratacak bir ilke
imza atmis, kiiltiirel mirasin korunmasi hususuna bilim-
sel bir perspektiften yaklagmustir.

1.TSSF Sualt: Kiiltiir Mirasinin Korunmasi Programinin agilig konusmacisi Prof. Dr. Iclal Dinger (ICOMOS Tiirkiye

Milli Komitesi Bagkani), Tiirkiye Sualt1 Arkeolojisi Vakfi Baskan1 Oguz Aydemir, Dog Dr. Hakan Oniz, Ceyda Ozto-

sun ve organizasyon gorevlileri.

Prof. iclal Dinger (President of the National Committee of ICOMOS Turkey), Opening Speaker of the TSSF Underwater
Cultural Heritage Protection Program, Oguz Aydemir, President of the Turkish Foundation for Underwater Archaeology,
Assoc.Prof. Hakan Oniz, Ceyda Oztosun, and officials of the organization.
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This is a universal program launched, embracing the
perspectives of the United Nations Educational, Scien-
tific and Cultural Institution (UNESCO) and the Interna-
tional Council of Monuments and Sites (ICOMOS), and
the principles and guidance by the Ministry of Culture
and Tourism of the Republic of Turkey. The aim of the
program and the book prepared in this context is to pro-
mote understanding and awareness in order to avoid any
harm to the archaeological material by divers. Another
important objective is to enable reporting the underwa-
ter cultural values to the relevant institutions so that they
can be preserved and delivered to future generations as
well as bringing them to the world of science. The TINA
Foundation for Underwater Archaeology has a very im-
portant role in mobilizing and maintaining the program.
WHY SHOULD WE PROTECT IT?

The archaeological values hidden under the blue cover
of seas, lakes and streams are treasures of knowledge
from the past. The remains of an ancient artifact that
seems small and insignificant may hide an unknown that
would shed light on the future. An artifact that looks
very solid may break up like an egg-shell. A piece of
art that stands alone at the bottom of the sea may be
an unfindable piece of a giant puzzle. Therefore, every
artefact from mankind’s past under the waters represents
a “messenger of the history” for understanding many un-
known things. It should always be kept in mind that the
scientific value that these remains may have should be
transferred to future generations. Starting in the 1950s,
surface-independent scuba diving technology has gradu-
ally progressed, and has undergone a rapid development
and expansion all over the world for the last 25 years.

Lowering hardware prices due to mass production, in-
creased purchasing power, and increase in cultural level
of people have all led to an increase in the number of
divers. Along with many other factors, increasing num-

ber of divers and expansion of diving tourism have be-
gun to put pressure on the underwater cultural heritage.
Thousands of sunken ships, artifacts and settlements that
had barely been known to humankind until 1990s have
been continuously visited by divers afterwards. The
most important thing is that a vast majority of divers do
not have any awareness in this regard. In most of the
ruins, which we consider submerged, ships’ wood have
been destroyed or trapped under the bottom layers. The
cargo of these ships consisting of loads such as ampho-
ras, plates and tiles, and some of the wood that forms the
body have been probably lying under layers of sand or
filling. If a few remaining artifacts at the top of the sur-
face are taken by divers, then they will risk being wiped
out from that sunken history scene forever.
THE MAIN BENEFITS OF THE PROGRAM

Due to the lack of scientific research teams and rela-
tively limited infrastructure facilities, the entire coast-
line of Turkey, which is thousands of kilometers long,
has not been investigated yet. Of course, it is true for
the whole world, not only for Turkey. In fact, Turkey
is considered one of the best protected countries in the
world within the framework of underwater cultural
heritage laws. The Law on the Protection of Cultural
and Natural Assets no. 2863 and the relevant decrees
require that the underwater artefacts be notified within
three days of the date of sighting. Consequently, it is
both a civic duty and a legal obligation to report the
historical remains encountered on the coastline and
in the depths of the waters to the museums or district
offices of the Ministry of Culture and Tourism. The
Turkish Underwater Sports Federation has already
established a principle that will make a difference
compared to many other sports federations around the
world, gaining a scientific perspective for protection of
the cultural heritage.

Kemer’de yapilan 1. TSSF Sualt1 Kiiltiir Mirasinin Korunmasi programindan bir kare.
A photo from the TSSF Underwater Cultural Heritage Protection Program meeting that took place in Kemer.
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Bu program vasitasiyla iilkemizdeki tiim ileri
diizeydeki dalicilar sualt1 kiiltiirel miras1 hakkinda
temel bilgileri edinmis olabileceklerdir. Boylelik-
le, her sene yiiz binlerce dalig yapilan iilkemiz su-
larinda kiiltiirel mirasimizin korunmasi konusunda
st diizeyde farkindalik olusturulmus olacaktir.
Akdeniz’den Karadeniz’e Tiirkiye’'nin yaklasik
8500 kilometrelik deniz kiyilarinda ve ayrica yiiz-
lerce gol ve nehirlerinde tarih 6ncesi donemlerden
itibaren denizciligin yapildig1 ve bir kismi suyun
altinda ytizlerce kiy1 yerlesimi bulundugu bilin-
mektedir. Buna bagl olarak, dalisa agik sahalar da
dahil olmak iizere neredeyse her yerde arkeolojik
kalint1 bulunmaktadir. Bu 6zellikleriyle Tiirkiye bu
anlamda belki de diinyadaki hicbir iilkede olmayan
sualt1 kiiltiir miras1 zenginligine sahiptir. Dolayi-
styla bu degerlerin korunmasina yonelik bu tiir bir
programin iilkemizde baslatilmig ve buradan diin-
yaya yayilmakta olmast sasirtict olmamalidir.
EGITIM PROGRAMLARI

Programin karar verildigi andan giiniimiize kadar
toplam ii¢ kez egitmen egitim programi uygulan-
miustir. Bunlardan ilki Kasim 2018’de Kemer’de
yapilmis, 125 CMAS/TSSF egitmeni katilmustir.
Ikincisi Mart ayinda Istanbul Uskiidar’da gergek-
lestirilmis, ayni sayida egitmen katilmis, {iglincii
ise Mayis 2019°da yine Kemer’de gergeklestiril-
mistir. Sonuncusu ile birlikte Tiirkiye’de 300’den
fazla CMAS egitmeni “Sualti Kiiltlir Mirasmin
Korunmasi Egitmeni” olmustur. Bu programlarin
masraflarinin 6nemli bir bolimii TINA Sualt Ar-

keolojisi Vakfi tarafindan karsilanmis, bazi boliim-
leri ise TSSF, Akdeniz Universitesi, Kemer Tanitim
Vakfi, Kirig Limak Limra Hotel ile Uluslararasi
Kemer Sualti Giinleri tarafindan desteklenmistir.
Programin tiim asamalari iicretsiz olarak gercekles-
mis, TSSF hem sertifikalar1 hem de egitim mater-
yallerini iicret almadan kargilamustir.

TINA

Through this program, all advanced divers in Turkey will
be able to obtain a basic understanding of the underwater
cultural heritage. Thus, it will raise a high level of awareness
about the preservation of the cultural heritage in national
waters of Turkey, where hundreds of thousands of dives are
made every year. It is widely known that sailor communities
and settlements have existed since prehistoric times along
the 8500 km long shorelines of Turkey, extending from the
Mediterranean Sea to the Black Sea, as well as hundreds of
lakes and rivers, of which some disappeared, and some are
now underwater remains. Accordingly, archaeological re-
mains are found almost everywhere, including diving areas.
With these features, Turkey has an underwater cultural her-
itage wealth, that is perhaps not available in any country in
the entire world. Therefore, it should not be surprising that
such a program for preservation of these values has been ini-
tiated in Turkey, and is spreading from here to the world.
TRAINING PROGRAMS

A total of three instructor training sessions have been im-
plemented since the beginning of the program. The first ses-
sion was held in Kemer in November 2018, with participa-
tion of 125 CMAS/TSSF instructors. The second was held in
Uskiidar, Istanbul in March, with the same number of par-
ticipants, while the third was again held in Kemer in May
2019. With this last training meeting, more than 300 CMAS
instructors in Turkey have become “Underwater Cultural
Heritage Conservation Instructors”. An important part of the
costs related with this program was covered by the TINA
Underwater Archaeology Foundation, some of which were
supported by TSSF, Akdeniz University, Kemer Promotion
Foundation, Kiris Limak Limra Hotel and International Ke-
mer Underwater Days. All phases of the program were pro-
vided on free of charge basis, with TSSF issuing certificates
and providing training materials without any charge.

The basic principle was to provide these trainings on a
free of charge basis in order to avoid any intentions such as
“making money or making a profit” in subjects concerning
underwater cultural heritage and prevent these values to be a
subject to any trade in any way.

CMAS Bilim Kurulu Toplantisindan bir kare. CMAS Bilim Kurulu Baskani Prof. Ralph O. Schill ve toplant1 gérevlileri.
A photo from CMAS Scientific Committee Meeting. Prof. Ralph O. Schill, President of the CMAS Scientific Committee.
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Kazakistan’da yapilan UNESCO toplantisindan bir goriintii.
A photo from the Meeting of UNESCO in Kazakhstan.
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Bu egitimlerin ticretsiz olarak yapilmasi temel ilke
olarak belirlenmistir. Boylelikle sualt1 kiiltiir mirasi-
ni1 ilgilendiren konularda “para kazanma, kar etme”
gibi amagclarin konu dist olmasi, bu degerlerin her-
hangi bir yolla ticaret konusu olmamasi hedeflenmis-
tir. Egitmenler de ayn1 egitimleri kendi 6grencilerine
iicret almadan vereceklerdir. Bu konularda www.un-
derwaterculturalheritage.com isimli web sitesi hazir-
lanmis, gereken her tiirlii sunu, pdf kitap ve detaylar
bu kapsamda egitmen ve dgrencilerin hizmetine su-
nulmustur. Ogrencilerin sinavlar1 da egitmenler tara-
findan degil, bu site tizerinden online olarak yapil-
maktadir. 2019 yili sonu itibariyla Tiirkiye’deki tiim
CMAS iki ve
t¢ yildiz dalict
adaylar bu egi-
tim programini
zorunlu olarak
alacaklardir.
UNESCO ve CMAS

Herhangi bir
esere  masum
gibi goriilen bir
dokunus, ese-
ri ya da onunla
baglantili  bir
arkeolojik  bil-
giyi yok edebi-
lir. Ustelik ona
dokunan kisinin
bu yok olustan
haberi dahi ol-
mayabilir. Dalicilar ile sualt1 kiiltiirel miras1 arasinda-
ki temas arttik¢a zarar verme olasilig1 da o derece art-
maktadir. Arkeolojik degerler yenilenebilir degerler
degildir. Yok edilmis kiiltiirel miras objesini yeniden
yaratmak olanaksizdir. Bu nedenle dalicilarin risk
olusturabilecek arkeoloji dalislara degil, sualtinda
bir sekilde karsilagabilecekleri eserlerin korunmasi-
na odaklanmalar1 dogrudur. Diinyada ¢esitli noktala-
rindaki egitimler ne yazik ki “koruma” degil merak
duygusu olusturarak batiklar ve arkeolojik objelerin
ustiinde dalis yapilmasini 6zendirmektedir. Arkeolo-
jik kalintilar tizerine dalig yapmak popiiler bir konu
olarak biitiin diinyada revagtadir.

Diinyaca bilinen iki dalig kurumu tarafindan uygu-
lanan “Batik detektifleri” ve benzeri programlar bin-
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lerce yildir insan yiizii gérmeden korunabilmis kiiltiir
mirasi iizerinde risk olusturmaktadir. Geri doniisii ol-
mayan bu kontrolsiiz gidisin dniine ancak “koruma”
amagli programlarla gegmek miimkiin olacaktir. TS-
SF’nin bagli bulundugu Diinya Sualt1 Sporlar1 Fede-
rasyonu’nda (CMAS) bir Sualt1 Kiiltiir Miras1t Komi-
tesi bulunmaktadir. Bu baglamda sualtindaki kiiltiirel
degerlerin korunmas1 CMAS tarafindan da glindeme
almmistir. 15-18 Mayis 2019 tarihinde Kemer’de
diizenlenen CMAS Bilim Kurulu Toplantisi’nda bu
egitimin tim CMAS f{iyesi iilkeler tarafindan uygu-
lanmasinin 6nerilmesi oy birligiyle kararlastirilmis-
tir. Ilk asamada mevcut kitap iizerinde ¢esitli degisik-
: A likler yapilacak,
‘W yeni yazarlarin
ilavesiyle kitap
% SUALTI KULTUR ve program ev-
T KIRASININ KORUNMAS] * [FENS RTINS
- "SR rikle son halini
alacaktir. 2019
yili sonuna
kadar  bitmesi
planlanan  ki-
tap baglangicta
UNESCO resmi
dilleri olan ingi-
= lizce, Almanca,
Fransizca, Is-
panyolca, Arap-
ca ve Ruscaya
cevrilecektir.
Program hak-
kindaki ilk bilgiler Mayis 2018’de Paris’te yapilan
UNESCO ve ICOMOS toplantilarinda sunulmusg
ve biiyiik ilgi gormiistiir. Kitabin 6nsozlerinden biri
de UNESCO 2001 Sualt1 Kiiltiir Miras1 Korunmast
Sozlesmesi Kidemli uzmani Dr. Ulrike Guerin tara-
findan yazilmistir. Programin uygulamalari ise hem
9 Mayis 2019 tarihinde Paris UNESCO Genel Mer-
kezinde hem de 22 Mayis 2019 tarihinde Kazakis-
tan-Almaty’da yapilan UNESCO Orta Asya Ulkeleri
Sualt1 Kiiltiir Miras1 toplantisinda sunulmustur. Prog-
ramin tim asamalar biitiin diinyada “best practice”
formuyla iilkemizin gurur verici bir ¢aligsmasi olarak
sunulmaya devam etmektedir. Tiirkiye sualt1 kiiltiir
mirasinin korunmasinda tiim dalicilarina egitim ve
altyap1 kazandiran diinyadaki ilk tilkedir.
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Instructors will, in return, give the same training to
their students at no cost. In relation to this program,
a website www.underwaterculturalheritage.com was
prepared, and all kinds of presentations, books in pdf
format and details are presented to students and edu-
cators. Students’ exams are not conducted by the in-
structors, but online through this site. By the end of
2019, all CMAS two- and three-stars diver candidates
in Turkey are expected to receive this compulsory
training program.

UNESCO AND CMAS

Any touch on an artifact, no matter how innocent,
can destroy it or any archaeological information asso-
ciated with it. And whoever touched it might not even
know about this extinction. As contact between divers
and underwater cultural heritage increases, so is the
likelihood of any damage. Archaeological values are
not renewable. It is impossible to recreate any cultur-
al heritage object that has been destroyed. Therefore,
it is appropriate that divers focus on the preservation
of the artifacts they may encounter underwater, but
not on archaeological dives that may pose a poten-
tial risk. However, training programs at various sites
around the world, unfortunately, do not praise protec-
tion, but curiosity by encouraging dives on the wrecks
and archaeological objects. Diving on archaeological
ruins is a trending topic all over the world.

“Sunken detectives” and similar programs imple-
mented by two world-renowned diving institutions
pose a risk to cultural heritage, which has been pro-
tected without human involvement for thousands of
years. It will be possible to prevent this irreversible
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uncontrolled development only with protection pro-
grams. The World Underwater Sports Federation
(CMAS), of which TSSF is affiliated, has an Under-
water Cultural Heritage Committee. In this context,
protection of the underwater cultural values was put
on the agenda by CMAS. At the CMAS Science
Board Meeting held in Kemer on May 15-18, 2019,
it was unanimously agreed to propose implementa-
tion of this training program by all CMAS member
countries. In the first phase, a few modifications will
be made in the current book, and with the addition of
new authors, the book and the program will be final-
ized in an universal content. The book, scheduled to
be finished by the end of 2019, will initially be trans-
lated into UNESCO official languages: English, Ger-
man, French, Spanish, Arabic and Russian.

The first information about the program was pre-
sented at the UNESCO and ICOMOS meetings in
Paris in May 2018 and attracted great attention. One
of the prefaces was written by Dr. Ulrike Guerin, Se-
nior Expert on UNESCO’s 2001 Convention on the
Protection of Underwater Cultural Heritage. The im-
plementation of the program was presented both at the
UNESCO Headquarters in Paris on May 9, 2019 and
at the UNESCO Underwater Cultural Heritage meet-
ing held in Kazakhstan-Almaty on May 22, 2019. All
phases of the program continue to be presented as a
source of pride for Turkey having a “best practice”
form all over the world. Turkey is the first country in
the world to provide education and background to all
divers for protection of the underwater cultural heri-
tage.



NOTES

FENIKE GEMILERI .
CANLANDIRMA PROJESI
REANIMATION PROJECT
FOR PHOENICIAN BOATS

* Mualla Erkurt

Geminin yapim asamast.
The construction phase of the ship.

Tarihteki 6nemli gemi ve su tasitlarinin yeniden insasi
konusunda dnemli bir deneyime sahip olan 360 Derece
Tarih Arastirmalart Dernegi yeni bir proje ile ¢caligmalari-
na devam ediyor. Dernek baskani arkeolog Osman Erkurt
“Fenike Gemileri” tizerine yaptiklart uzun ¢alismalarin
sonuna geldiklerini belirtti. Ikonografik kaynaklardan ya-
rarlanarak yaklasik bir senede tamamlanan ¢aligmayla ye-
niden insa edilen gemi suya indirildi. Yapim asamasinda
ozelikle antik ¢agda onemli bir gemi yapim teknigi olan
kavela — zivana teknigi geminin tamaminda uygulandi.

Karakteristik olarak at seklinde bas bodoslamaya sahip
yuvarlak govdeli Fenike tekneleri dikdortgen yelkene sa-
hip.

Having substantial experience in reconstruction
of important historical boats and water vessels, the
360 Degree Historical Research Association (360°
Research Group) continues its activities with a
new project. The President of Association, archae-
ologist Osman Erkurt indicated that they are about
to finish their long-lasting activities on the “Phoe-
nician Boats”. A boat, which was reconstructed
based on iconographic sources and completed in
one year, was launched. During its construction,
dowelled mortise-and-tenon joint, which is an es-
tablished ship-construction method during the an-
cient period was used to assemble the entire boat.

*360 Derece Tarih Arastirmalar1 Dernegi. mualla.erkurt@360derece.info
360 Degree Historical Research Association. mualla.erkurt@360derece.info
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Ayrica iki diimenli olarak seyir yaptiklarini ikonog-
rafik kaynaklardan gdrebiliyoruz. Projenin amacladigi
nokta Akdeniz kiiltiiriiniin 6nemli bir pargasi olan Feni-
ke Uygarliginin daha genis kitleler tarafindan bilinmesi
ve Akdeniz Uygarliklarma ait tekne tipolojisinin gorsel
hale getirilmesidir.

Bu amag¢ dogrultusunda 14.50 metre boyunda ve
4.10 metre enindeki gemi insa edildi. Direk boyu 12
metre ve kare yelkenli bir donanima sahip. Proje igin
Izmir Gemi Miihendisleri Odasi, Tiirk Loydu ve Der-
negin daha dnceki projelerinde yer alan arastirmacilar-
dan bir danisma kurulu olusturuldu.

Eldeki ikonografi ve stilize formlar, Gemi Miihen-

) )
—

Yeniden inga ve geminin denize indirilme ¢aligmalari.
Reconstruction and launch of the vessel.

Characteristically having the head of a horse for
prow, the Phoenician boats with a rounded hull had
rectangular sails. In addition, iconographic sources
show that they were steered by two steering oars. The
objective of the project is to introduce Phoenician civili-
zation, which is an important part of the Mediterranean
culture, to wider masses and visualize boat typology of
the Mediterranean civilizations. In line with this objec-
tive, a 14.50 meter long, and 4.10 meter wide boat was
constructed. The boat has a mast height of 12 meters,
fitted with a square sail. An advisory board consisting of
the Izmir Chamber of Naval Architects and Marine En-
gineers, Turkish Lloyd and researchers who participated
in previous projects of the Association was created.

Available iconography and stylized forms were
transformed into a construction plan by the Chamber
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disleri Odas1 tarafindan imalat plani haline getirildi.
Ardindan Antik Donem tekne yapim teknolojisinde
onemli bir yeri olan kavela - zivana yontemiyle gemi-
nin govdesi insa edildi. Daha 6nce de Tung Cagi’na ait
Uluburun Gemisi, ion Koloni Gemisi, Kiklad Kayiklar
ve Izmir Kayiklar1 projelerine imza atan Dernegin ama-
c1 yeniden insa edilen Fenike teknesiyle antik rotalarda
yolculuk yapmak; bdylece geminin form ve donanim
acisindan da deniz performansini kayda gegirmektir.
Dernek olarak bir¢ok antik deniz tasitina ait deniz
performans bilgisi envanterimizdedir. Bu yolculugun
ardindan Fenike kdiltiiriine ait gemi form ve donanim-
larina dair bilgilerde bu envantere islenecektir.

of Naval Architects and Marine Engineers, which was
followed by construction of the hull using dowelled
mortise-and-tenon joint technique, which played an
important role in the ship construction technology
during the ancient period. Previously carrying out the
projects of Uluburun Shipwreck from the Bronze Age,
Ionian Colonial Ship, Rowing Boats of Cyclades and
Rowing Boats of Smyrna, the aim of the Association
is use the ancient sailing routes with this reconstructed
Phoenician boat and record its entire performance in
terms of its form and rigging. The Association has an
inventory of sailing performance information for many
ancient sea vessels. All the information obtained about
the form and rigging of ships belonging to the Phoeni-
cian culture will be included in the inventory following
this voyage.



NOTES

UNESCO PARIS GENEL MERKEZI’NDE
SUALTI ARKEOLOJIST PROGRAMIT
UNDERWATER ARCHAEOLOGY PROGRAM
AT UNESCO HEADQUARTERS IN PARIS

* Ceyda Oztosun

UNESCO’nun Paris’teki Genel Merkezi’nde “Ak-
deniz’de Antik Batiklar ve Tersaneler” baslikli kon-
ferans ve kokteyl programi 9 Mayis 2019 tarihinde
Tiirkiye’nin Akdeniz kiyilarinda sualt1 arkeolojisi
alaninda yiiriitiilmekte olan ¢calismalar hakkinda
genel bir bilgi sunmak amaciyla gergeklestirilmis-
tir. UNESCO Tiirkiye Daimi Biiyiikel¢iligi tarafin-
dan Tiirkiye Sualt1 Arkeolojisi Vakfi’nin destekleri
ile gerceklestirilen programin konferans bolimii
Biiyiikel¢i Altay Cengizer tarafindan yonetilmis,
konusmaci olarak Dog. Dr. Hakan Oniz ile UNES-
CO Kiiltiir Boliimiinden 2001 Sualt1 Kiiltiir Mirasi
Soézlesmesi yoneticisi Dr. Ulrike Guerin ve TINA
Vakfi Bagkan1 Oguz Aydemir katilmigtir.

TINA

THE TURKISH FEUNDATION FOR
UNDERWATER ARCHAEDL 00T

A conference titled “Ancient Shipwrecks and Ship-
yards in the Mediterranean” followed by a cocktail
party was held at UNESCO Headquarters in Paris
in May 9th, 2019 in order to provide general infor-
mation about the current underwater studies carried
out in the Mediterranean shores of Turkey. The
program was organized by the Permanent Delega-
tion of Turkey to UNESCO and supported by the
Turkish Foundation for Underwater Archacology.
The conference was chaired by Ambassador Altay
Cengizer, with the participation of Assoc.Prof.Dr.
Hakan Oniz, Dr. Ulrike Guerin, responsible for the
UNESCO Cultural Heritage Convention, and Oguz
Aydemir, the President of TINA as speakers.

Programdan bir kare (Tahsin Ceylan, Oguz Aydemir, Dog.Dr.Hakan Oniz, Biiyiikelgi Altay Cengizer, Dr. Ulrike Guerin.)
A photo from the program (Tahsin Ceylan, Oguz Aydemir, Assoc. Prof. Hakan Oniz, Ambassador Altay Cengizer, Dr.

Ulrike Guerin.)

*Ceyda (:)stun, UNESCO UniTwin Sualti Arkeolojisi Network Halka iliskiler Uzmani. 109
*Ceyda Oztosun, UNESCO UniTwin Archaeology Network Public relations Expert.
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Programdan bir kare: UNESCO Uyesi iilkelerin UNESCO daimi biiyiikelgileri ve delegasyon iiyeleri ile
Paris’ten akademisyen ve ilgililer.

A photo from the program: UNESCO permanent ambassadors of UNESCO member countries, delegation
members, scholars and attendees from Paris.

Biiytikelgilik konutunda verilen yemek sonrasi bir
kare. Konugmacilar ve UNESCO Tiirkiye Daimi
Biiyiikelgiligi Delegasyonu iiyeleri

A photo from after-dinner at the Ambassador’s res-
idence. Speakers and UNESCO Turkey Permanent
Embassy Delegates.



Programda, Hakan Oniz tarafindan “Akde-
niz’de Antik Batiklar ve Tersaneler” baslikli
sunum ile sualti goriintiileme uzmani Tahsin
Ceylan tarafindan hazirlanmis Tiirkiye nin Ak-
deniz kiyilarindan goriintiilerin yer aldig1 sualti
filmi gosterilmistir. Programa, UNESCO’da
gorev yapan cesitli iilkelerden delegasyon
mensuplari, Isvigre, Italya, Panama biiyiikel-
cileri ve UNESCO’nun c¢esitli boliimlerinden
yoneticiler izleyici olarak katilmistir. Biiyii-
kelci Altay Cengizer konusmasinda iilkemizin
bu alanda geldigi yerden memnuniyetini dile
getirmis, bu alanda yapilan bilimsel faaliyet-
lerden duydugu gururu aktarmistir. Oguz Ayde-
mir konusmasinda, Tiirkiye Sualti Arkeolojisi
Vakfi’nin tarih¢esinden bahsetmis, konferansa
konu olan bilimsel faaliyetlere verdikleri des-
tekleri aktarmistir. Dr.Ulrike Guerin ise bu
alanda Tiirkiye ile giiniimiize kadar ¢ok sayida
etkinlik gerceklestirdiklerini, UNESCO ile ya-
pilmakta olan bu isbirliginden duydugu mem-
nuniyeti aktarmstir.

Bu konugmalardan sonra Tahsin Ceylan tara-
findan hazirlanmig olan sualti filmi gosterilmis,
film katilimcilar tarafindan biiyiik ilgi gormiis-
tiir. Hakan Oniz ise sunumunda son bes yildir
Akdeniz kiyilarinda bulunmus olan batiklart
ve Dana Adas1 tersanesi hakkinda genel bilgi
vermistir. Teknik detaylarin paylasilmadigi, bol
sualt1 fotografi, animasyon ve kisa filmin yer
aldig1 renkli sunumda en ¢ok ilgiyi Bat1 Antal-
ya Tun¢ Cag1 batig1 ¢ekmistir. Sunum sonrasi
gelen sorular, izleyicilerin tamamina yakininin
diinya basini kanaliyla bu batiktan haberdar ol-
dugunu gostermektedir. Konugma sonrasi soz
alan ltalya ve Isvigre Biiyiikelgileri ve diger
katilimcilar konuya olan ilgi ve takdirlerini be-
lirtmislerdir. Konferans boliimiiniin bitiminde
program, UNESCO Paris Genel Merkezi’nde
TINA Sualt1 Arkeolojisi Vakfi tarafindan veri-
len kokteyl ile devam etmistir.

Organizasyonunda gdrev alan UNESCO
Daimi Biiyiikelgiligimizin miistesar ve diger
mensuplart katilimcilarin ilgi ve takdirlerine
bagl olarak bu programin iilkemizin uluslara-
rast tanitiminda 6nemli bir rol tistlendigini dile
getirmislerdir. Etkinlik aksami Sn. Biiyiikelgi-
miz tarafindan Biiyiikelcilik Rezidansinda bir
yemek verilmis, Dr.Guerin ve elgilik gorevli-
lerinin de katildig1 yemekte programin bagarisi
konusulmustur.

TINA

The program included a presentation by Hakan
Oniz on the “Ancient Shipwrecks and Shipyards
in the Mediterranean” and an underwater docu-
mentary with a compilation of footage from the
Mediterranean shores of Turkey by Tahsin Cey-
lan, an underwater photographer. The conference
was attended by delegates of various countries to
UNESCO, ambassadors of Switzerland, Italy and
Panama, and UNESCO executives. During his
speech, the Ambassador Altay Cengizer expressed
his satisfaction on Turkey’s achievements in this
field as well as the pride he feels about the scientif-
ic activities being carried out while Oguz Aydemir
talked about the history of the Turkish Foundation
for Underwater Archaeology, and the support they
provided for scientific activities regarding the topic
of the conference. Dr.Ulrike Guerin indicated that
they have carried out many activities with Turkey
in the field, and expressed their satisfaction in close
collaboration with UNESCO.

The speeches were followed by an underwater
documentary by Tahsin Ceylan, which attracted
great interest from participants. Then, during his
presentation, Hakan Oniz provided general infor-
mation about the shipwrecks that have been dis-
covered in the Mediterranean shores for the past
five years, and the ancient shipyard discovered on
the Dana Island. His loaded presentation includ-
ed plenty of underwater photographs, animations
and short films, though not covering any technical
details, where the most attention was given to the
West Antalya Bronze Age shipwreck by the audi-
ence. The questions by the audience following the
presentation showed that almost all of them were
aware of the shipwreck through extensive cover-
age by world media. The Italian and Swiss am-
bassadors and other participants who took floor
following the presentation expressed their interest
and appreciation. The conference was concluded
by a cocktail party by TINA, the Turkish Foun-
dation for Underwater Archaeology at UNESCO
headquarters in Paris.

The undersecretary and other members of the
Turkish permanent delegation to UNESCO men-
tioned that the program had an important role in
the international promotion of Turkey based on
the interest and appreciation of participants. Fol-
lowing the event, the Turkish ambassador hosted
a dinner at the Residence of Turkish Embassy,
with participation of Dr.Guerin and embassy em-
ployees, during which the success of the program
was discussed.
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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 hazirlanmis ya da konusunda
ozgiin fikirler tiretmeyi amaglayan ¢aligmalar1 yayinlamay: hedefler. Derginin yayin politikasina uygun olarak, génderilen
calismalar editorler ve bilimsel hakem kurulunun kararina gore yayin programi i¢ine alinacaktir. Dergi i¢cinde 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 dnce 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 iizere Times New Roman harf karakteri kul-
lanilmalidir.

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

Metin iginde bulunan ara 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 soyadi gelmelidir. (ALTAN — ERCAN).

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

Bibliyografya (Kitaplar icin):
Grenn, J., A Technical Handbokk, London 2004.

Bibliyografya (Makaleler 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 i¢in sadece “’fig.”’” kisaltilmasi kullanilmali ve figiirlerin numaralandirilmasinda stireklilik
olmalidir. (Levha, Resim, Cizim, Sekil, Harita ya da baska ifade veya kisaltma kesinlikle kullanilmamalidir).

Figiirlerde ¢oziiniirliik en az 300 dpi; format ise RAW, TIF veya JPEG olmalidir.

TINA’nin tablet ve sair formattaki 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 hari¢ 15 sayfay1 gegmemelidir.

YAYIN ETIiGI:

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.
Yayinlanmas istenen makalelerin en geg¢ basim tarihinden ii¢ ay 6nce gonderilmis olmasi gerekmektedir. Makale ve
figlirler 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 yaymlanmayan galigmalar1 bagka dergi ve sair mecrada yayinlaya-
bilir.

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

Vakfa gonderdigi makalenin 6zgiin oldugunu; daha evvel baska bir yerde yaymlanmadigini; makalenin {igiin-
cii sahislarin basta fikri haklar olmak iizere herhangi bir hakkini ihlal etmedigini; keza makale iginde kulla-
nilan gorsellerin iglincii sahislarin haklarini ihlal etmedigini; makaleyi TINA’da yaymlanmak 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 kisitlamas1 bulunmadan yayimlanmasina, ¢ogaltilma-
sina, yayilmasina, saklanmasina, umuma iletilmesine izin verdigini, licretli ve/veya iicretsiz olarak {iglincii
sahislara kullandirilmasina muvafakati oldugunu; Vakfa verdigi isbu haklar sebebiyle Vakif’tan ve/veya bu
haklar1 kullananlardan herhangi bir {icret 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 iginde
kullanabilecegini; kabul, beyan ve taahhiit eder.

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

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

MANUSCRIPT SUBMISSION REQUIREMENTS AND PUBLICATION GUIDELINES

OBJECTIVE AND SCOPE

The TINA Maritime Archaeology Periodical aims to publish articles on original material obtained as a result of scientific
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):
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