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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.
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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).

Fig. 1: A) Climate and sea level

n 1997 -

o SRS SO AT Palairos (Greece) M,ﬂ:,mhum} changes in about 20 thousand
,! P Vi8It 2007 - —— Wunderlich & Andres 1991- years following the Last Glacial
10 i | Mh‘:m - {Gr?m] i”“" delia {Eﬂ‘l-"m:' Maximum (Kayan, 2012). B) Sea
level changes on the Eastern Med-
7000 6000 5000 4000 3000 2000 1000 0 iterranean (Greece-Turkey - Israel

(B)

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

TINA

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
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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
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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
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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
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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¢
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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
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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: 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

“ ONER 1999 b, 2001a, 2001b, 2015

' ONER 2009

“2BORCHHARDT 1970, 1973, 1983
“BORCHHARDT 1986, 1999

*“ONER 1997d
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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

2BORCHHARDT 1970, 1973, 1983
#BORCHHARDT 1986, 1999
“ONER 1997d
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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).
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. 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
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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
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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: Esen ovas1 ve Patara cevresinin Giiniimiiz ve GO 3000 yillarina ait rekonstriiksiyonlar (Oner ve Akbulut, 2015; Oner, 2016b).
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
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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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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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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.



KAYNAKCA-BIBLIOGRAPHY

Akbulut, H.,Bornova Ovasi Kiy1 Sedimanlarinin Paleontolojik Analizleri, (Yayinlanmamis Lisans Bitirme Tezi), Ege
Universitesi Edebiyat Fakiiltesi Cografya Boliimii, [zmir, 2011.

Bakir, G., Ersoy, Y., Fazlioglu, 1., Ay¢atlar, N., Cevizoglu, H., Hiirmiizlii, B., Sezgin, Y., “1999 Klazomenai kazis1”. Kazi
sonuglart Toplantisi. 2000, 27-38.

Borchhardt, J.,“Bericht der 1. Grabungskampagne im Heroon von Limyra”,Tiirk Arkeoloji Dergisi XVIII (2), 1970,
65-86.

Borchhardt, J, Limyra: Bericht der I1I. Grabungskampagne 1971, TiirkArkeoloji Dergisi XXI (1), 1973, 37-62.

Borchhardt, J, “Limyra: Bericht tiber die Kampagne 19827, V. KaziSonug¢lar: Toplantisi, 1983, 251-260.

Borchhardt, J,“Bericht iiber die Kampagne in Limyra 1985, VIII. KaziSonuglar: Toplantis1, 1986, 101-109, Ankara.

Borchhardt, J., “Limyra Zemuri Taglar1, Likya Bolgesi’nde Limyra Antik Kenti’nin Gizemli Sularinda Yapilan Arkeolojik
Arastirmalar”, Ceviri: Giilay Yiimer, Arkeoloji ve Sanat Yayinlari, Istanbul 1999.

Briickner, H., Kelterbaum, D., Marunchak, O., Porotov, A., Vétt, C.,“The Holocene Sea Level Story since 7500 BP-
Lessons from the Eastern Mediterranean, the Black and the Azov Seas”. Quaternary International 225 (2), 2010,
160-179.

Derin, Z. “izmir’den iki Yeni Prehistorik Yerlesim, Yassitepe Hoyiigii-Cakallar Tepesi Hoyiigii.”, Arkeoloji Dergisi VII,
2007a, 1-4.

Derin, Z., “Yesilova Hoylugli”, Anadolu Uygarligimn Dogusu Tiirkiye 'de Neolitik Donem Yeni Kazilar Yeni Bulgular,
(Eds) Ozdogan, M., Basgelen, N., Arkeoloji ve Sanat Yayinlari, Istanbul 2007b, 377-384.

Derin, Z. “Camurun Altindaki Gegmis: Yesilova Hoylugi.”, Egeden, 1 (1), 2009, 32-35.

Derin, Z. “Izmir-Yesilova._Héyiigii’nde Yeni Bir Egitim Yontemi: Zaman Yolculugu, izmir’in Tarih Oncesi Donemi ve
Yesilova Hoyiigii.”, TUBA Kiiltiir Envanteri Dergisi, 2010, 263-274.

Derin, Z. “Izmir’in Prehistorik Yerlesimi, Yesilova Hoytigli 2010 Y1li Kazi Calismalari.”, 33. Kazi Sonuglar: Toplantisi,
2012, 45-47.

Derin, Z. “Bornova’daki 5 in Yillik Yerlesim: Yassitepe.”, Kent Dergisi, 2013a, 20-25. )

Derin, Z. Yesilova Hoyiigii’deki Jeo-Arkeolojik Calismalar ve Arkeolojik Sonuglar1”, Profesor Doktor Ilhan Kayan’'a
Armagan, (Eds) Oner, E., Ege Universitesi Basimevi, Izmir 2013b, 577-586.

Derin, Z., “Izmir, Yassitepe Hoy{igii Orta Tung Cag1 Yerlesimi”, Mustafa Biiyiikkolanci ya Armagan (Essays in Honour of
Mustafa Biiyiikkolanct), (Eds) Simsek, C., Duman, B., Konakgi, E., Ege Yayinlari, Istanbul 2015, 203-213.

Diler, A.,Giimiis, . “Bodrum Yarimadasi Leleg Yerlesimleri, Adalar, Aspat, Kissebiikii (Anastasioupolis) Mylasa-Dam-
libogaz (Hydai), Kedreai (Sedir Adast) ve Karacaada Yiizey Arastirmalar1 20107, 29. Arastirma Sonuglar: Toplantist,
XXIX-3,2012, 439-461.

Diler, A.- Tiirkoglu, S.- Cortiik, U.- Giimis, S. “Bodrum Yarimadast Leleg Yerlesmeleri Pedasa, Aspat, Kissebiikii
(Anastasioupolis), Mylasa Sarigay Ovas1 Damlibogaz (Hydai) - Pilav Tepe, Kendreai (Sedir Adas1) ve Mobolla Yiizey
Aragtirmalar1 2006-2007”, 26. Arastirma Sonuglar: Toplantisi, XXVI-3, 2009, 125-142.

Ering, S., “Gediz ve Biiylik Menderes Deltalarinin Morfolojisi”. Dokuzuncu Cografya Meslek Haftas1 Tebligler ve Kon-
feranslar. Tiirk Cografya Kurumu Yayin No: 2, Istanbul 1955, 33-36.

Erkanal, A. “Yeni Buluntular Isiginda Panaztepe Kazis1.” XIV. Tiirk Tarih Kongresi I, 2006, 53-9.

Erkanal, H. “Klazomenai / Liman Tepe’nin Limanlar1”, Harbor and Harbor Cities in the Eastern Mediterranean, (Eds)
Ladstatter, S., Pirson, F., Schmidts, T., BYZAS 19, 2014, 295-303.

Ersoy, Y. “Clazomenae: The Archaic Settlement. PhD Thesis, Bryn Mawr College, 1993.

Hiiryilmaz, H. “Gokgeada - Yenibademli Hoyiik 1996 Yili Kurtarma Kazist”, XIX. Kazi Sonug¢lar: Toplantisi, 1998,
357-377.

Hiiryilmaz, H. “Gokgeada -Yenibademli Hoyiik 1998 Y1l Kazilar1”, XXI. Kazi Sonug¢lart Toplantist, 2000, 229-238.

Hiiryilmaz, H. “Gokgeada Yenibademli Hoyiik 1999 Yili Kazilar1”, 22. Kazi Sonuglar: Toplantisi, 2001, 247-258.

Hiiryi1lmaz, H. “Yenibademli Hoyiik: Kuzeydogu Ege Denizi’nde Bir Erken Tung Cag1 Yerlesmesi”, Hacettepe Universi-
tesi Edebiyat Fakiiltesi Dergisi 19/1, 2002a, 27—44. ) ) ]

Hiiryilmaz, H., “Gok¢eada Arkeolojisi”, Gokgeada, Yesil ve Mavinin Ozgiir Diinyasi, (Eds) Oztiirk, B., Ser Ofset, Istan-
bul 2002b.

Hiiryilmaz, H. “Gékgeada-Yenibademli Hoyiik’te Denizsel Troia I Kiiltiiriniin izleri”, Anadolu / Anatolia, Ek Dizi No.
1,2004, 115-122.

Hiiry1lmaz, H., “Gokg¢eada - Yenibademli Yerlesmecilerinin Erken Bronz Cagi’nda Denizasir1 iliskileri”, Eletronik Sosyal
Bilimler Dergisi, 5, (17), 2006a, 1-9.

Hiiryilmaz, H., “Gok¢eada-Yenibademli Hoyiik 2004 Y1l Kazilar1”, 27. Kazi Sonuglar: Toplantisi, 2006b, 261-272.

Hiiryilmaz, H. “Gokgeada-Yenibademli Toplulugunun Erken Bronz Cagi’nda Karma Besin Ekonomisi”, Hayat Erka-
nal’a Armagan. Kiiltiirlerin Yansumasi, (Eds) Erkanal-Oktii, A., Ozgen, E., Giinel, S., Okse, A. T., Hiiryilmaz, H.,
Tekin, H., Cinardali-Karaaslan, N., Uysal, B., Karaduman, F. A., Engin, A., Spiess, R., Aykurt, A., Tuncel, R., Deniz,
U, Rennie, A., Homer Kitabevi, Istanbul 2006¢, 430—439. )

Hiiryilmaz, H., “Gokgeada-Yenibademli Hoytik: Troia’nin Denizasirt Uydusundan Bezemeli Keramik Ornekleri”, Ka-
radeniz’den Firat’a Bilgi Uretimleri, Onder Bilgi'ye Armagan Yazilar, (Eds) Oztan, A., Dénmez, S., Bilgin Sanat
Kiiltiir, Ankara 2011.

Hiiryilmaz, H. “Erken Bronz Cagi’nda Kuzey ve Dogu Ege Adalarinda Ekonomik Faaliyetler ve Kiiltiirel Iliskiler”, Pro-
fesor Doktor Ilhan KAYAN a Armagan, (Eds) Oner, E., Ege Universitesi Basimevi, [zmir 2013, 245-256.

47



Hiiryilmaz, H., “Go6kgeada-Yenibademli Hoyiigiin Kiiltiirel Siradiizeninin Genel Ozellikleri”, Gok¢eada Doga ve Kiiltiir
Varliklar, (Eds) Oztiirk, B., Pazarkaya, Y., Cem Yayinevi, Istanbul 2014.

Hiiryilmaz, H., “Gokg¢eada-Yenibademli Hoyiik 2016 Yili Kazilar1”, 39. Kazi Sonuglart Toplantisi, 2018, 87-100.

Hiiryilmaz, H., Seving, N. “1997 Gokg¢eada - Yenibademli Hoyiik Kazilar1”, 20. Kazi1 Sonuglari Toplantisi, 1999, 311-324.

Isik, F. “Patara 19897, XII. Kazi Sonuc¢lart Toplantis: 11. T. C. Kiiltiir Bakanlig1 Anitlar ve Miizeler Genel Miidiirligi,
1990, Ankara, 1990, 29-55.

Isik, F. “Patara 1990 etkinlikleri”, XIII. Kazi Sonug¢lart Toplantisi II. T. C. Kiiltiir Bakanligi Anitlar ve Miizeler Genel
Miidiirliigii. Canakkale, 1991, 235 - 259.

Isik, F. “Patara 19917, XIV. Kazi Sonuglar: Toplantis: I1. T. C. Kiiltiir Bakanlig1 Anitlar ve Miizeler Genel Miidiirliigi.
Ankara, 1992, 385 - 408.

Isik, F., Yilmaz, H. “Patara 1988”, XI. Kazi Sonug¢lari Toplantis: II. T. C. Kiiltir Bakanligi Anitlar ve Miizeler Genel
Miidiirliigli. Ankara, 1989, 1-20.

Kapsiz, A., Gokgeada’da Fiziki Cografya Aragtirmalari, (Yaymlanmamis Yiiksek Lisans Tezi) Ege Universitesi Sosyal
Bilimler Enstitiisii Cografya Anabilimdali, Izmir, 2004. )

Karadas, A., Bornova Ovasi ve Cevresinin Fiziki Cografyasi, (Yaymlanmamis Doktora Tezi), Ege Universitesi Sosyal
Bilimler Enstitiisii, Izmir, 2012.

Karadas, A. “Bornova Ovasi (Izmir) Holosen Paleocografyasi ve Kiy1 Cizgisi Degisimleri”. Ege Cografya Dergisi, 23
(2), 2014a, 37-52.

Karadas, A. “Izmir’in Bilinen Ilk Yerlesmesi Yesilova Hoyiigii’'nde Jeoarkeoloji ve Paleocografya Arastirmalar1”. Ege
Cografya Dergisi, 23 (1), 2014b, 43-55.

Karadas, A., Ilhan, R., Oner, E., Vardar, S. “Bornova Kiy1 Ovasinda Paleocografya ve Jeoarkeoloji Arastirmalari (Pale-
ogeography and Geoarchaeology Research in Bornova Coastal Plain)”’, ERASMUS International Academic Research
Symposium in Educcational and Social Sciences (5-6 April 2019 Izmir, Turkey) 2019a. (Basimda).

Karadas, A., Ilhan, R., Oner, E., Vardar, S., Yildiz, S. “Kadikalesi’nin (Antik Anaia) Paleocografya ve Jeoarkeolojisi (Ku-
sadasi-Aydin)”, [Paleogeography and Geoarchaeology of Kadikalesi (Ancient Anaia) (Kusadasi-Aydin)], 41. Ulusla-
rarasi1 Kazi, Arastirma ve Arkeometri Sempozyumu,17-21 Haziran 2019b, Diyarbakir (Basimda).

Kayan, I., “Late Holocene Sea-Level Changes on the Western Anatolian Coast”, Palacogeography, Palacoclimatology,
Palacoecology 68 (2-4), 1988, 205-218.

Kayan, 1. “Holocene geomorphic evolution of the Besik plain and changing environment of ancient man”, Studia Troica
1, 1991, 79-92.

Kayan I Tuzla Ovast’nin (Ayvacik- Canakkale) Aliivyal Jeomorfolojisi ve Holosen’deki Kiy1 Cizgisi Degismeleri. Ege
Universitesi Rektorliigii Arastirma Fonu, Proje No: Edf.1988-027, 1994, Izmir.

Kayan, I “The Troia Bay and Supposed Harbour Sites in the Bronze Age”, Studia Troica, Band 5, 1995, 211-235.

Kayan, I., “Yeldegirmeni Hoyiigii ve Hevresinde (Altinova-Ayvalik) Kuaterner Stratigrafisi, Aliivyal Jeomorfoloji ve
Jeoarkeolojik Degerlendirmeler”. Tiirkiye Kuvaterneri Calistay1 4. ITU Avrasya Yerbilimleri Enstitiisii. - Bildiriler
Kitabi, Istanbul 2003, 67-77.

Kayan, I., “Kuvaterner’de Deniz Seviyesi Degismeleri”, Kuvaterner Bilimi, (Eds) Kazanci, N., Giirbiiz, A., Ankara Uni-
versitesi Yay. No: 350, Ankara 2012, 59-78. )
Kayan, 1., “Jeoarkeoloji ve Paleocografya Arastirmalarmin Arkeolojideki Yeri”, Arkeolojide Temel Yontemler, (Eds.) Un-

lusoy, S., Cakirlar, C., Cilingiroglu, C., Ege Yayinlari. Istanbul, 2018, 17-67.

Kayan, ., Oner E. “AlluV1a1 Geomorphology and Paleogeography of the Yeldegirmeni Mound and its Environs”, The
Madra River Delta: Regional Studies on the Aegean Coast of Turkey. Volume 1: Environment, Society and Community
Life - from Prehistory to the Present (Eds) Lambrianides, K., Spencer, N., The British Institute at Ankara, Monograph
35, Ankara 2007, 31-38.

Kayan, 1., Oner, E., “Bayrakl Hoyugi (Izmir) Cevresinin Holosen’deki Jeomorfolojik Gelisimi”, Profesér Doktor Asaf
KOCMAN aArmagan (Eds) Oner, E., Ege Universitesi Basimevi, izmir 2013, 135-158.

Kayan, I., Oner, E. “Sedimantolojik ve Paleontolopk Verilerle Gediz Delta Ovasmda (izmir) Aliivyal Jeomorfoloji Aras-
t1rma1ar1”, Ege Cografya Dergisi 24 (2), 2015, 1-27.

Kayan, 1., Vardar, S., “The Physical Geography of the Madra River Delta”, The Madra River Delta: Regional Studies on
the Aegean Coast of Turkey. Volume 1: Environment, Society and Community Life - from Prehistory to the Present,
(Eds) Lambrianides, K., Spencer, N., The British Institute at Ankara, Monograph 35, Ankara 2007a, 9-21.

Kayan, 1., Vardar, S.,“Geomorphological Formation and Development of the Delta Plain of the Madra River”, The Madra
River Delta: Regional Studies on the Aegean Coast of Turkey. Volume 1: Environment, Society and Community Life -
from Prehistory to the Present (Eds) Lambrianides, K., Spencer, N., The British Institute at Ankara, Monograph 35,
Ankara 2007b. 23-30. ] )

Kayan, I., Oner, E., Dogan, M., Ilhan, R., Vardar, S. “Urla-Iskele K1y1 Diizliigiiniin Holosen Paleocografyasi Ve Jeoarke-
olojik Degerlendirmeler”, Ege Cografya Dergisi 28,2019 (Basimda).

Lambeck, K., Esat, T. M., Potter, E. K. “Links Between Climate and Sea Levels for the Past Three Million Years”, Nature,
419, 2002, 199-206.

Oner, E., “Teke Yarimadas1 Kiyilarinda Deniz Seviyesi ve Kiy1 Cizgisi Degismeleri”, Tiirkiye Kiyilar1 97 Konferansi

_ Bildiriler Kitab1, Ankara 1997a, 723-733.

Oner, E. “Esen Ovasi’nin Aliivyal Jeomorfolojisi ve Likya Antik Kentleri”, Tiirkiye Cografyasi Arastirma ve Uygulama
Merkezi Dergisi 6, 1997b, 203-242.

48



TINA

Oner, E. “Esen Cay1 Taskin-Delta Ovasi’nin Jeomorfolojisi ve Antik Patara Liman1”, Ege Cografya Dergisi 9, 1997c,
89-130.

Qner, E. “Finike Ovasinin Aliivyal Jeomorfolojisi ve Antik Limyra Kenti”, Ege Cografya Dergisi 9, 1997d, 131-157.

Oner, E. “Likya Limanlarinin Kaderi (Teke Yarimadasi Kiyilarinda Jeoarkeolojik Arastirmalar”, XV, Arastirma Sonuglar

_ Toplantis1, 1998, 419-440.

Oner, E. “Zur Geomorphologie der Esen-Deltacbene und des Antiken Hafens von Patara Stidwesttiirkei”. Marburger
Geographische Schriften, 134, 1999a, 98—104.

Oner, E. “Letoon ve Cevresinde Paleo-Jeomorfolojik Arastirmalar”, Ege Cografya Dergisi 10, 1999b, 51-82.

Oner, E. “Yeni Bademli Hoyiik Cevresinde (Gokgeada-imroz) Jeoarkeolojik Arastirmalar”, XV. Arkeometn Sonuglari,
2000a, 19-32.

Oner, E. “Geoarcheologische und Paleogeographische Forschungen in der Insel Gokgeada (Imbros) (Siedlungshiigel
von Yeni Bademli) (Nordwestanatolien— Nordostégédisches Meer-Tiirkiye)”, Bremer Beitrdge zur Geographie und
Raumplanung, 2000b, 23-33.

Oner, E., “Gékgeada Kiyilarinda Holosen Deniz Seviyesi ve Kiy1 Cizgisi Degismeleri”, Tiirkiye Kiyilar1 01 Konferansi

_ Bildiriler Kitab, Istanbul 2001a, 779-790.

Oner, E., “Esen Cay1 Delta Ovasinin Aliivyal Jeomorfolojisi ve Jeoarkeolojik Degerlendirmeler”, Tiirkiye Kuvaterneri

_ Calistayr Makaleler Kitabi, Istanbul 2001b, 103-121.

Oner, E. “Die Geomorphologische Entwicklung Demregay Deltas im Bereich der Antiken Stadt Myra (Stidwestanatolien,

_ Tiirkei)”, Bamberger Geographische Schriften, 20, 2001c, 147-168.

Oner, E. “Asi Delta Ovasi’nda Aliivyal Jeomorfoloji ve Paleocografya Arastirmalar1”, Ege Cografya Dergisi, 17 (1-2),
2008, 01-25.

Oner, E., “Likya’da Paleocografya ve Jeoarkeoloji Arastirmalar1”, izmir, 2013.

Oner, E., “Aliivyal Jeomorfoloji, Paleocografya ve Jeoarkeoloji Arastirmalar1”, Fiziki Cografyada Arastirma Yontemleri

_ve Teknzkler Pegem Akademi Yayinlari, Ankara 2016a, 91-122.

Oner, E. “Ege ve Akdeniz Kiyilarimizda Paleocografya-J. eoarkeoloj i Aragtirmalar1”, Ege Cografya Dergisi 25(1), 2016b,
51-66.

Oner, E. “Landscape Development of the Esen Valley and Delta Plain (Letodn and Patara Sites)”, Landscapes and
Landforms of Turkey (Editors : Kuzucuoglu, C., Ciner, A., Kazanci, N.), Springer Nature Switzerland AG 2019, 307-
324.

Oner, E., Akbulut, H. “Paleocografik-Jeoarkeolojik Bulgular Isiginda Patara Apollon Tapinagi’nin Yerinin Tartisiimast:
Patara Apollon Tapmag: Kisik Bogazi’nda miyd1?”, Ege Cografya Dergisi, 24 (2), 2015, 69-105.

Oner, E., Kayan, 1., “Izmir Kérfezi Kiyilarinda Aliivyon Birikimi ile Karstyaka ve Bayrakli Kiyilarinin Sekillenmesi”,

) Kargzyaka Kultur ve Cevre Sempozyumu Bildiri Kitabi, 1zmir. , 2006, 8-22.

Oner, E., Vardar, S. “Gok¢eada’nin (Canakkale) Paleocografya Ozellikleri ve Jeoarkeolojisi”, JOA (Journal of Aware-

_ness) International Peer-Reviwed and Open Access Electrnic Journal, Volume: 2, Issue: Special Issue, 2017, 203-219.

Oner, E., Vardar, S. “Biiyiikdere Vadisinin Paleocografyasi ve Yeni Bademli Hoyiigii'niin Jeoarkeolojisi (Gokgeada-Ca-

_ nakkale)”, International Conference on Social Sciences-Cappadocia, Nevsehir 2018a, 5.63.

Oner, E., Vardar, S. “Gediz Deltas1 Paleocografyasinda Panaztepe’nin Limanmi Bulma Umudu (Hope of Finding Panaz-

_ tepe Harbor in Paleogeography of The Gediz Delta)”, Journal of Awareness (JoA), 3, Ozel Say1: 2018-1, 2018b, 1-17.

Oner, E., Vardar, S. “Gediz Deltas1 Paleocografyasinda Panaztepe’nin Limanin1 Bulma Umudu”, In: II. Uluslararasi Ra-
ting Academy Kongresi: Umut, Bildiriler, Sahin, U., Kéleoglu, N., Saydam, O. (Editorler), 19-21 Nisan 2018, s.535-
549, Canakkale/Ttirkiye, Rating Academy Yayinlari, Rating Academy Ar-Ge Yazilim Yayincilik Egitim Danigmanlik

_ve Organizasyon Tic.Ltd. Sti., 1. Baski: Kasim 2018 (Elektronik Basim Ekim 2018), 2018c. )

Oner E., Vardar S. “Santorini Tephra Bulgular1 ve Mikropaleontolojik Analizler Isiginda Cesme Baglararasi (IZMIR)

_ Tung Cag1 Jeoarkeolojisi”, Jeomorfoloji Dernegi Biilteni, 2, 2018d, 21-31.

Oner, E., Vardar, S. “Finike Ovasimin Holosen Jeomorfolojisi ve Limyra’nin Jeoarkeolojisi”, Avrasya Sosyal ve Ekonomi

_ Arastirmalar: Dergisi (ASEAD), 5 (6), 5.286-312. ISSN: 2018e, 2148-9963. )

Oner, E., Vardar, S., “Panaztepe ve Limankent 2017 Y1l Paleocografya-Jeoarkeoloji Arastirmalar: (Menemen-Izmir)”,
34. Arkeometri Sonuglar1 Toplantisi, KESKIN, C. (Editor), T.C. Kiiltiir ve Turizm Bakanlig1 Ana Yaym No: 3629,

_ Kiiltiir Varliklar1 ve Miizeler Genel Miidiirliigii Yayin No: 185, 2019, 221-238, ANKARA

Oner, E., Uncu, L., Hocaoglu, B. “Gdzliikule Hoyligii ve Cevresinde Jeoarkeolojik Arastirmalar”. XVIII. Arkeometri

_ Sonuglari, 2003a, 117-130.

Oner, E., Uncu, L., Hocaoglu, B. “Paleogeographische Studien in der Umgebung des Gozliikule-Hiigel (Tarsus-Mersin,

_ Tiirkei)”, Berichte Forschungs-und Technologiezentrum Westkiiste der Universitit Kiel 28, 2003b, 133—149.

Oner, E., Hocaoglu, B., Uncu, L., “Paleogeographical Surveys Around the Mound of Gozliikule (Tarsus)”, Field Sea-
sons 2001-2003 of the Tarsus-Gozliikule Interdisciplinary Research Project, (Eds) Ozyar, A., Ege Yayinlari, Istanbul
2005a, 69-82.

Oner, E., Hocaoglu, B. ve Uncu, L., “Tarsus Ovas1’nin Jeomorfolojik Gelisimi ve Gozliikule Hoyiigii”, Tiirkiye Kuvaterner

_ Sempozyumu 5. Bildiriler Kitabi, Istanbul 2005b, 82-89.

Oner, E., Merig, E., Nazik, A., Avsar, N., “Yeni Bademli Hoytigii Cevresinde Aliivyal Jeomorfoloji ve Paleontoloji Aras-
tirmalar1 (Gokgeada-Canakkale)”, Profesér Doktor Ilhan KAYAN’a Armagan, (Eds) Oner, E., Ege Universitesi Yay.
Edebiyat Fak. Yay. No: 181, Izmir 2013a, 839 — 876.

Oner, E., Meric, E., Nazik, A. ve Avsar, N., “Asi Nehri Deltasinin Aliivyal Jeomorfolojisi ve Paleontolojik Analizlerin

_ Katkis1”, UJES 2012 Bildiriler Kitabi, Hatay 2013b, 701-718.

Oner, E., Vardar, S., Karadas, A., Ilhan, R., “Bornova Ovasi ile Bayrakli Hoyiigii Cevresinde Paleocografya ve Jeoar-
keoloji Arastirmalar1 (Izmir)”, TUCAUM 30. Y1l Uluslararas1 Cografya Sempozyumu Bildiri Kitabi, Ankara 2018a,
296-312.

49



TINA

Oner, E., Dogan, M., Ilhan, R., Yaman, F., Kayan, I. “Klazomenai-Limantepe Cevresinde (Urla, Izmir) Paleocografya-Jeoar-
keoloji Arastirmalar1”, 33. Arkeometri Sonuglart Toplantisi 1. Cilt, KESKIN, C. (Edt.), T.C. Kiiltiir ve Turizm Bakanlig1

_ Ana Yayin No: 3553/1, Kiiltiir Varliklar1 ve Miizeler Genel Miidiirliigii Yaym No: 180/1, 2018b, 319-338, Bursa.

Oner, E., Vardar, S., Ilhan, R. “Baglararasi Cevresinde (Cesme, 1zmir) Holosen Kiy1 Cizgisi Degismeleri ve Jeoarkeoloji
Arastirmalar1”, In: 33. Arkeometri Sonuglar: Toplantist 1. Cilt, KESKIN, C. (Edt.), T.C. Kiiltiir ve Turizm Bakanlig1 Ana
Yayin No: 3553/1, Kiiltiir Varliklar1 ve Miizeler Genel Miidiirliigii Yayin No: 180/1, 2018¢c, 293-318, Bursa.

Oner, E., Vardar, S., Dogan, M., Basar, S. “Damlibogaz ve Pilav Tepe Cevresinde (Milas, Mugla) Paleocografya-Jeoarkeoloji
Arastirmalar1”, 33. Arkeometri Sonuglart Toplantisi 1. Cilt, KESKIN, C. (Edt.), T.C. Kiiltiir ve Turizm Bakanlig1 Ana

_ Yaym No: 3553/1, Kiiltiir Varliklar1 ve Miizeler Genel Miidiirligii Yayin No: 180/1, 2018d, 275-291, Bursa.

Oner, E., Vardar, S., Dogan, M., Ilhan, R., Basar, S., “Giilliik Korfezi-Sarigay Deltasinda Paleocografya Arastirmalari (Mi-

_ las-Mugla)”, TURQUA VIIL. Tiirkiye Kuvaterner Sempozyumu Bildiri Ozleri Kitabi. Istanbul 2018e, 37-38.

Oner, E., Vardar, S., Karadas, A K., Hocaoglu, B., [lhan, R. “Troya Baglaminda Yeni Bademli Hoyiigii'niin Paleocografya ve
Jeoarkeolojisi” (In the Context of Troia, the Palepogeography and Geoarchaeology of the Yenibademli Mound), Interna-
tional Agean Symposium on Innovative Interdisciplinary Scientific Researches Proceedings Book, Edited by Dr. Hatice

_ Nur Germir, Atabek Movlyanov, 2019a, 300-320.

Oner, E., Vardar, S., Karadas, A., Ilhan, R. “Bayrakli Hoytiglinde (Smyrna - Tepekule) 2018 Y1l Paleocografya ve Jeoarkeo-
loji Arastirmalar1 (Izmir)” [Paleogeographical and Geoarchaeological Research of Bayrakli Mound (Smyrna - Tepekule)
in 2018 (izmir) ], 41. Uluslararas1 Kazi, Arastirma ve Arkeometri Sempozyumu,17-21 Haziran 2019b, Diyarbakir (Ba-
simda).

Oner, E., Vardar, S., Dogan, M., [lhan, R., Basar, S., Yaman, F., Kayan, I. “Klazomenai ve Limantepe 2017 Y1l1 Paleocograf-
ya ve Jeoarkeoloji Arastirmalari (Urla-1zmir)”, 34. Arkeometri Sonuglar1 Toplantisi, KESKIN, C. (Editér), T.C. Kiiltiir ve
Turizm Bakanligi Ana Yayin No: 3629, Kiiltiir Varliklar1 ve Miizeler Genel Miidiirliigii Yayin No: 185, 2019¢, 239-260,
Ankara

Oner, E., Vardar, S., Dogan, M., Ilhan, R., Basar, S. “Damlibogaz-Pilav Tepe 2017 Y11 Paleocografya-Jeoarkeoloji Arastir-
malar1 (Milas-Mugla)”. 40. Uluslararasi Kazi, Arastirma ve Arkeometri Sempozyumu, 34. Arkeometri Sonuclar1 Toplan-
tis1, Canakkale 2019d, 195-220.

Ozkan, C. M., “Gediz Deltas1, Sasali-Menemen Hatt1 Sondajlarina Ait Sedimanlarin Paleontolojik Analizleri ve Paleocogra-
fik Degerlendirilmesi”, (Yayinlanmamis Lisans Tezi), Ege Universitesi Edebiyat Fakiiltesi Cografya Boliimii Lisans Tezi,
Izmir, 2012.

Ozyar, A., Damgman, G., Giirbiiz, C., Ozener, H. “Tarsus Gézliikule 2001 Enterdisipliner Arafitirmalar1”, 20. Arastirma So-
nuglar Toplantisi, 1. Cilt, T.C. Kiiltiir Bakanlig1, Anitlar ve Miizeler Genel Miidiirligii Yaymlari, 2003, 273-282, Ankara.

Peltier, W. R., “On eustatic sea level history: Last Glacial Maximum to Holocene”, Quaternary Science Reviews , 21, 2002,
377-396.

Ramsay, W.M. Tarsus (Aziz Pavlus’un Kenti), Ceviren: Levent Zoroglu, Atatiirk Kiiltiir, Dil ve Tarih Yiiksek Kurumu, Tiirk
Tarih Kurumu yayinlari, X. Dizi, Say1: 9, 2000, Ankara. }

Soykan, F. “Ug¢ Fonksiyonlu Kii¢lik Bir Kiy1 Yerlesmesi: Giilliik”, Ankara Universitesi Tiirkive Cografyast Arastirma ve
Uygulama Merkezi Dergisi 6, 1997, 317-336. ]

Sahoglu, V., Béyiikulusoy, U.C., Erbil, Y.H., Erkanal, H, Tugcu, 1., “2012 yili Cesme —Baglararasi1 kazilar1”, Anatolia 40,
2012, 179-198.

Vardar, S., “Madra Cay1 Deltasi ve Cevresinin Jeomorfolojisi”, (YaymlanmamigYiiksek Lisans Tezi), Ege Universitesi Sos-
yal Bilimler Enstitiisii Cografya Anabilim Dali, Izmir, 1999.

Vardar, S., “Madra Cay1 Deltasi’nin Holosen Kiy1 Paleocografyasinin Degerlendirilmesinde Foraminifer ve Ostracod (Crus-
tacea)’ larln Bir Ortam Belirleme indikatérii Olarak Kullanimi”, VI. Ulusal Cografya Sempozyumu (TUCAUM) Bildiri-
ler Kitab1, Ankara 2010, 263-274.

Vardar, S., Oner, E. Dogan M., Basar, S. “Sarigay Ovasinda Paleocografya ve Jeoarkeoloji Arastirmalari (Milas — Mugla)
(Paleogeographlcal and Geoarchaeologlcal Research in Sarigay Plain (Milas-Mugla)”, SOBIDER (Sosyal Bilimler Dergi-
si / The Journal of Social Science, 18,2017, 324-346.

Vardar, S., Oner, E. “Investigation on Distribution of the Santorini (Thera) Tephra in West Anatolia and Paleogeographi-
cal-Geoarchaeological Features of the Cesme-Baglararast Mound”. In: Gezgin, 1., Cesur, S.C. (Eds.), Proceedings of 1Il.
Cesme-Chios History, Culture and Tourism Symposium, 3 - 5 November 2016, Cesme-Izmir / Turkey, 2016, 78-96.

Vardar, S., Oner, E.“Altova’da (Ayvalik-Balikesir) Dogal Cevre Degismeleri ile Tarih Oncesi Dénemden Giiniimiize Et-
kileri”, JOA (Journal of Awareness) International Peer-Reviwed and Open Access Electrnic Journal, Volume: 2, Issue:
Special Issue, 2017a, 181-202. ]

Vardar S., Oner E., “Cesme Baglararasi (Izmir) Tung Cag1 Yerlesimi Cevresinin Jeoarkeolojisi”, UJES Uluslararast Jeomor-
foloji Sempozyumu, Elazig 2017b, 334-335.

Vardar S., Oner E., “Bati Anadolu’da Yeni Santorini Tephra Bulgulari ve Paleocografya-Jeoarkeoloji Degerlendirmelerindeki
Onemi”, Tiirk Cografya Kurumu 75. Yili Uluslararasit Sempozyumu, Ankara 2017c, 620 — 621.

Waelbroeck, C., Labeyrie, L., Michel, E., Duplessy, J.C., Mcmanus, J.F., Lambeck, K., Balbon, E., Labracherie, M. “Sea-Le-
vel and Deep Water Temperature Changes Derived from Benthic Foraminifera Isotopic Records”, Quaternary Science
Reviews, 21, 2002, 295-305.

Yener, A., Harrison, T., Pamir,H. “The Chicago Oriental Institute 2000 Y1l1 Hatay Ag¢ana, Tayinat Hoytikleri ve Samandag
Yiizey Arastirmalart”, 19. Arastirma Sonuglart Toplantisi, 2. Cilt., 2002, 289-302, Ankara.

Yildiz, S., Kusadasi-Davutlar Kiyr Diizliigii ve Cevresinin Fiziki Cografyasi, Ege Universitesi Sosyal Bilimler Enstitiisii,
(Yaymlanmamus Yiiksek Lisans Tezi), Izmir, 2019, 5.300.

Yildiz, S., Oner, E., “Kadikalesi-Anaia ve Cevresinde (Kusadasi-Aydin) Paleocografya ve Jeoarkeoloji Arastirmalart”, Mus-
tafa Biiyiikkolanct’ya Armagan (Essays in Honour of Mustafa Biiyiikkolanci), (Eds,) Simsek, C., Duman, B., Konaket, E.,
Ege Yayinlari (794), Istanbul 2015, 737-758.

50



