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Bayrakli hoyiigii Bornova ovasmin KB sinda, bugiinkii kiyidan 600 m kadar igeride bulunur. Burada 5000 yil
oncelere inen yerlesmenin andezit anakaya ve bunu cevreleyen karasal dolgular iizerinde basladigi belirlenmistir.
Burada, hoyiikk g¢evresinde yapilan delgi-sondajlardan saglanan sedimantolojik ve stratigrafik verilerin bolgesel
paleocografya bilgileri ile yorumu yapilmistir. Buna goére Holosen’de yiikselen deniz, transgresyonun sonlarinda
(Orta Holosen) Bayrakli hoyiigli giineyinden doguya ve kiiglik bir koy olusturacak sekilde kuzeye sokulmustur.
Ancak hoyiik alaninin deniz sular ile kaplanmadig1 veya bu alanin bir ada durumunda bulunmadigi anlasiimaktadir.
Bayrakli hoyilik alaninin dogu ve giineyindeki s1g deniz, dogu ve KD dan gelen dag derelerinin (Bornova ve Laka
dereleri) kaba kumlu aliivyonlar ile hizla dolmus ve Bronz ¢agi sonlarinda bugiinkii deniz seviyesinden 2-3 m
asagida diiz bir dolgu ylizeyi sekillenmistir. Bu yiizey iizerindeki volkanik kiil katkili sedimanlarin Santorini (Thera)
volkaninin 3300 yil 6nceki patlamalar ile iligkilendirilebilecegi diisiiniilmektedir. Bayrakli yerlesmesinin bu yiizey
iizerinde genisledigi anlasilmaktadir. Bundan sonra giiniimiize dogru deniz bugiinkii seviyesine yavagca yiikselirken
yine dogu ve KD dan gelen derelerin kaba kumlu aliivyonlari, bu defa Bayrakli hdyiigii cevresinde denizin igeriye
sokulmasina imkan vermemis, kiy1 zonu bugiinkii deniz seviyesine uygun olarak kaba kumlu aliivyonlarla dolmus ve
bugiinki kiy1 diizliigii sekillenmistir.

Giris

Son yillarda Bornova ova tabaninin orta kesimlerinde bulunan Yesilova yerlesme yerinin kurulus tarihi 8000
yildan eskilere inmektedir. Arkeolojik arastirmalarla benzer yerlesmeler daha uzak ¢evrede de bulunmustur.
Ornegin Kemalpasa ovasindaki Ulucak hdyiigii bunlardan iyi arastirilmis olanlardandir. Buna gore, giincel
bulgular Bornova ve ¢evresinin Erken Neolitik ¢aglardan beri insanlarin yasamak, yerlesmek icin kullandigi
bir alan oldugunu gostermektedir. Bornova ovasinin kiy1 kesiminde, kuzeydeki Yamanlar dag: eteklerinde,
bugiinkii kiyidan 600 m kadar igeride bulunan Bayrakli hdyiigiiniin tarihi ise arkeolojik kazi ve arastirma
verilerine gdre Bronz ¢agina kadar inmektedir. Ancak asil hdyiik dolgusu biiyiik dl¢iide klasik caglara (M.O.
birinci bin) aittir (Fotograf 1 ve 2, Sekil 1 ve 2).

Bugiin Bayrakli hdyiigii ¢evresinde Izmir’in yogun yerlesme alanlarindan biri olan Bayrakli semti bulunur.
Bugiinkii Bayrakli, 6nce volkanik yapili Yamanlar dagiin dik yamaglarinda, giineye uzanan kiiciik bir sirt
iizerinde kurulmus, zamanla yapilar doguya ve batiya dogru dik yamaglan kaplamistir. Bayrakli sirtinin GD
sunda, ondan dar bir cukurlukla ayrilan Bayrakli hdyiigii bulunur Eski izmir, Smyrna veya Tepekule
adlariyla da taninan Bayrakli hdyiigiiniin temelinde, bugiinkii deniz seviyesinden birka¢ metre yiiksege kadar
andezit anakaya bulunmaktadir. Bunun iizerinde hoyiik dolgular1 ve yapi katlarmin kalintilart 20 m
yiikseklikte bir tepe (hoyiik) olusturmustur. Bugiinkii sekliyle kuzeyde dik ve yliksek olan hdyiik gilineye
dogru algalir ve 2 m kadar yiikseltideki bugiinkii kiy1 diizliigiine birlesir (Sekil 3). Elips seklindeki hdyiigiin
KB-GD dogrultusundaki uzun ekseni 400 m, GB-KD dogrultusundaki kisa ekseni 200 m kadardir. Hoyiigiin
giiney etegindeki bir tatlisu kaynagi, buranin yerlesme yeri olarak se¢ilmesinde énemli bir neden olmalidir.
Hoyiik temelindeki andezit kayaliklardan ¢iktig1 anlasilan kaynak, daha sonra Arkaik ¢agda bir cesme yapisi
ile diizenlenmistir. Cevresi kazilarla agilmis olan ¢esme yapisinin tas duvarlari bugiin taban suyu altinda
bulunmaktadir (Fotograf 2).
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I
Bayrakli hoytigii yogun kent dokusu icinde korunabilmis bir alan olmakla birlikte, cevresinde ve

kenarlarinda onun dogal seklini ve goriiniisiinii etkileyen degisiklikler yapilmistir. Ozellikle kuzey ve
batisindaki yol, kanal ve park amacgli diizenlemeler hoyiigiin Bayrakli yamaglarindan ayrilmis goriiniisiinii
belirginlestirmistir. Bu nedenle arkeologlarin ilk sorularindan biri, Bayrakli hdyiigiiniin baslangigta bir ada
mi1, yoksa bir yarimada mi1 oldugudur. Burada ilk yerlesmenin denizden birkag metre yiikseklikteki andezit
kayaliklar tizerinde kuruldugu bilinmektedir (Akurgal 1945). Sondaj verileri ise bu kayaliklarin ¢evresinin
Holosen oncesine ait karasal dolgularla kapli oldugunu gostermistir. Batida hdyiigiin Bayrakli sirt1 ile
arasindaki c¢ukurlukta sondaj yapmak miimkiin olamamakla birlikte, buraya yakin geoteknik sondajlardan
saglanan bilgiler bu cukurlukta andezit anakayanin ¢cok derinde olmadigini ve buraya denizin sokulmadigini
gostermektedir. Buna karsilik, Holosen’de yiikselen denizin giineyden ve dogudan hoyiik alanini ¢evreledigi,
ancak derin olmayan bu denizin dogudan ve kuzeyden gelen dag derelerinin kaba kumlu aliivyonlart ile hizla
dolarak kumlu batakliklara doniistiigii anlagilmaktadir (Sekil 3).

Bayrakli hoytigiinde arkeolojik arastirma ve kazilar 1948 yilindan beri siirmektedir (Akurgal 1950). Bu
caligmalarin sonuglarina goére Bayrakli yerlesmesinin baglangici giiniimiizden 5000 yil oOncelere kadar
inmektedir. “Smurne” adli bu Eski Tun¢ Cag1 yerlesmesinin Anadolu kokenli oldugu, Troia I ile benzerlik
gosterdigi belirtilmektedir. M.O. 1050 yillarina kadar olan kiiltiir tabakalarmin Troia VI ya kadar olan kiiltiir
evreleri ile benzerlikler gdsterdigi saptanmustir. Bundan sonra Demir Caginda (M.O. 1050-650) Bayrakli’ya
Hellas’tan gd¢ eden Aioller ve lonlar yerlesmislerdir. Bayrakli’da bu doneme ait 5 yerlesme kati
belirlenmistir. Bunlarin kalintilar1 bugiinkii deniz seviyesinden 6.40-9.50 m arasinda yaklasik 3 m lik bir
dolgu olusturmaktadir. Bu doneme ait evler tek odali olup, duvarlar1 kerpigten, damlar1 sazdan yapilmistir.
M.O. 850 den itibaren kerpi¢ bir surla cevrelenen kentin niifusunun 1000 kisi kadar oldugu tahmin
edilmektedir. Bu dénemde Eski Izmir’in bir kent devleti yapisinda oldugu, halkinin biiyiik béliimiiniin
cevredeki koylerde yasadigi, tarim ve balikgilikla gecindigi ifade edilmektedir. Bu donemin en 6nemli yapisi
olan Athena tapmagmnin en eski kalintilar1 (M.O. 725-700) giiniimiize kadar korunabilmistir. M.O. 645-550
yillar1 arasinda parlak bir donem geciren kentin bu déneme ait kalintilar1 1zgara planl sokaklar, ¢ok odali
evler ve bir gesmedir. M.O. 5. ve 4. yiizyillarda soniik olmakla birlikte kentin iskAn1 devam etmistir. Giderek
niifusu artan kent Biiyiik Iskender tarafindan M.O. 300 yillarinda giineyde Pagos daginin (Bugiinkii
Kadifekale) eteklerine taginmis ve Helenistik ve Roma kenti artik Bayrakli’da degil, burada gelismistir (Sekil
2. Akurgal 1983, 1987).

Holosen transgresyonu ve bunu izleyen hizli ¢cevresel degismeler Ege’nin aliivyal kiyilarindaki eski kentlerin
kurulus yeri se¢imini ve kiiltiir gelisimini 6nemli Olgiide etkilemistir. Bu nedenle bolgedeki arkeoloji
arastirmalarinda cografi ¢cevrenin evrimi konusundaki bilgi ve degerlendirmeler 6zel bir 6nem tagimakta, ilgi
gormektedir. Bayrakli aragtirmalarina ve kazilarina biiylik emek vermis olan ve buraya ait arkeolojik bilgileri
kendisine borglu oldugumuz Prof. Dr. Ekrem Akurgal’in tesvik ve daveti ile Bayrakli hdyiigi ve ¢evresinde
paleocografya ve delgi-sondajli aliivyal jeomorfoloji arastirmalar1 yapmis bulunuyoruz. Kullanilan Cobra
kompresorle hoyiigiin yiiksek kesimindeki tasl yapi katmanlarini gegmek miimkiin olmadigi i¢in sondajlar
hoyiik eteklerinde yapilmis, giineyde taglar arasinda yoklamalarla bulunan bosluklardan olabildigince hoyiik
ortalarina dogru girilmeye calisilmistir. Béylece yapilan 8 sondajdan ¢ogunda 10 m kadar derinlere inilmesi
yeterli olmustur. 1 numarali en derin sondajda ise 16 m inilmistir (Sekil 3, 4, 5 ve 6).

Bunlardan baska hoyiik cevresinde baska amaglarla yapilan sondajlardan da yararlanilmigtir. Bayrakl
hoylgii gevresi son yillarda biiyliyen kentin sorunlarina ¢6ziim bulmak amaciyla planlanan birgok yapinin
diigiimlendigi bir alan olmustur. Izmir’in atik suyunu toplayan kanalin biiyiik pompa istasyonlarindan biri
hoyiligiin hemen GB sinda yapilmis, bunun i¢in derin bir ¢ukur agilmistir. Bununla ilgili olarak yapilan 5
sondajdan en derininde 27 m inilmistir. 5 sondajda da andezit anakayaya ulasilmistir. Buradaki sondajlar
geoteknik amagli yapildiklarindan sedimantolojik bilgiler yeteri kadar ayrintili verilmemistir. Bununla
birlikte, sondaj profillerinde, anakayay1 kaplayan karasal dolgularin ve Holosen transgresyonuna ait denizel
birimin ayirt edilmesi miimkiin olabilmektedir (Ege Temel Sondajcilik 1996).

Asagida, sondaj verilerinin degerlendirilmesine ve Bayrakli hoyigi ¢evresinin orta-ge¢ Holosen
paleocografyasina gegcmeden oOnce, gelismede etkili olan bdlgesel jeolojik ve jeomorfolojik ozellikler ile
morfodinamik etkiler lizerinde kisaca durulacaktir.
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Yapisal jeoloji ve Holosen oncesi jeomorfolojik gelisim

Bati Anadolu’da, Ege kiy1 bolgesinin orta kesiminde morfolojinin ana unsurlarint dogu-bati dogrultusunda
uzanan dag siralar1 ve bunlar arasindaki ¢okiintii ¢ukurluklari (grabenler) olusturur (Sekil 1). Bu morfoloji,
temeldeki yapisal uzanimlarla ve bolgesel jeodinamik etkilerle iliskili olup, uzun bir jeolojik gelisimin
sonucudur. Neojen dncesinde etkili bir bolgesel volkanizmayla baglayan ve devam eden tektonik hareketlilik
oncelikle bolgedeki horst-graben sistemlerinin belirmesini saglamig, Orta Miosen’in musonal-nemli iklim
sartlar1 altinda depresyonlar biiyiikk Ol¢lide gollerle kaplanmistir. Miosen sonunda (Messinien) yeniden
hizlanan tektonik aktivite ile yiikselen daglar arasinda depresyonlar derinlesmis, bu defa yar1 kurak nitelik
kazanan iklim sartlar1 altinda 6nceki havzalarda gélsel sedimanlarin iizeri karasal dolgularla kaplanmistir. Bu
dolgularin kaynagi genellikle Orta Miosen asinim rdlyefinin {izerinde olusan, nemli iklim sartlar1 altinda
ayrismis yiizey Ortiileridir. Bunlarin paleosol olarak iyi korundugu yerlerde lateritik 6zellik gosterdigi dikkati
ceker. Bircok yerde ise bu materyal yiikselen rolyeften selli yagislarla tasinip derinlesen depresyonlarin
kenarlarinda birikinti konileri olusturmustur. Boyle yerlerde bu gelisme bir yandan tektonik hareketlerle, bir
yandan da Akdeniz iklimine uygun mevsimlik sel rejimli dag derelerinin isleyisi ile gliniimiize kadar devam
etmistir. BOylece yiikselen yerlerde etek depolar iizerinde arizali asimim sekilleri gelisirken, bunlardan
tagian genellikle daha ince taneli sedimanlar bugiinkii ovalar1 kaplayan aliivyal ortiilerin kaynagi olmustur.

Bu karasal birikintilerin tipik 6rnekleri Gediz ve Biiyilk Menderes grabenlerinin kenarlarinda goriiliir.
Kemalpasa-Bornova olugu da bu dolgularin birikme alanlarindandir (Sekil 1). Bornova cevresinde, 6zellikle
de kuzey ve dogu eteklerde bu dolgular1 eski birikinti konisi kalintilart seklinde izlemek miimkiindiir. Bunlar
genellikle kirmizimsi-kahverengi, killi-siltli matriks iginde her boy tas kirint1 ve bloklarindan olugmaktadir.
Bu o6zellikler bunlarin sel rejimli dag dereleri ile olustuklarini géstermektedir. Konilerin eteklerinde yukari
kesimlerinden yikanarak taginan, daha geng, ince aliivyonlarla buglinkii ova tabanma geg¢ilir. Aliivyonlar
altinda da bu eski kizil-kahve birikintilerin devam ettigi bir¢ok yerde yapilan sondajlardan anlagilmaktadir.

Bayrakli ¢evresi de boyle yerlerdendir. Yiizeyde goriinmemekle birlikte, gerek bizim sondajlarimizda,
gerekse cevredeki geoteknik amagla yapilan sondajlarda alttaki bu kizil-kahve dolgu birimine hemen her
yerde girilmektedir (Sekil 4, 5, 6). Ustteki gri renkli, genellikle kumlu ve fazla pekismemis olan Holosen
deniz ve kiy1 sedimanlar ile alttaki kizil-kahve, siltli-killi matriksli sert¢e pekismis karasal dolgu birimi
arasindaki gecis ylizeyi her yerde ¢ok belirgindir.

Bayrakli hoyiigii cevresinde temeli gerideki (kuzeydeki) Yamanlar daginin volkanik kayalar1 (andezit)
olusturmaktadir (Sekil 2). Buradaki ¢esitli sondajlardan saglanan bilgilere gore bugiinkii aliivyonlarin altinda
andezit anakayanin ylizeyi oldukga arizalidir (Sekil 4). Bu durum biiyiik dlgiide bu yamacin fayli olmasi ile
ilgilidir. Ancak derinlerdeki arizali andezit rdlyefinin gukur kesimleri kizil-kahve karasal birikintilerle
doldurulmus, Holosen Oncesi yiizey az arizali bir uzanis kazanmistir. Buna ragmen karasal dolgu ylizeyi
tizerinde kalan andezit kayaliklar1 eski Bayrakli yerlesmesi i¢in uygun bir yer olarak tercih edilmis ve
Bayrakl1 hoyiigiine temel olusturmustur.

Yapisal oOzellikler yaninda kuskusuz bugiinkii jeomorfolojik goriiniim, bolgenin biiylik akarsularinin
grabenlere yerleserek bunlar1 genis vadi tabanlar1 olarak sekillendirmesiyle belirmistir (Sekil 1). Bu nedenle
altivyal gelisim bugiinkii morfolojide 6zel bir 6nem tagimaktadir.

Anadolu’nun orta Ege kiyilarinda grabenlerin Ege Denizine acildig1 asagi kesimlerinde Pleistosen’deki deniz
seviyesi degismelerinin aliivyal sekillenme tizerinde 6nemli etkileri olmustur. Ancak, Holosen transgresyonu
ve buna bagli aliivyal progradasyon 6nceki transgresif ve regresif izleri ortiip gizledigi i¢in bugiin daha ¢ok
Holosen’deki aliivyal gelisimin izlenmesi miimkiin olabilmektedir. Son glasyal-Ostatik deniz seviyesi
algalmasi sirasinda kiy1 ¢izgisinin bugiinkiinden ¢ok agiklarda bulundugu ve bugiinkii kiyi-delta gelisim
alanlariin, Holosen baslarinda daha ¢ok genis vadi tabanlar1 durumunda oldugu bilinmektedir (Kayan
1996). Holosen’de hizla yiikselen deniz, bu graben i¢i vadi tabanlarinin bugiinkii asagi kesimlerini kaplamis
ve uzun korfez girintileri olusturmustur. Orta Holosen’den itibaren deniz seviyesi yiikselmesinin durmasiyla
aliivyal progradasyon (yatay ilerleme) ve agradasyon (dikey dolgu birikimi) bugilinkii taskin-delta-kiyi
diizliiklerini hizla olugturmaya baglamistir. Milet ve Efes limanlarinin dolmasi ve kullanilamaz duruma
gelmesi, bu gelismenin tarih ¢aglarinda da siirdiiglinii gosteren tipik érneklerdir.

Bati Anadolu’daki biiyiik graben i¢i vadilerden biri olan Gediz’in Ege kiyisina yakin asag1 kesiminde morfo-
striiktiiral uzanimlar giineydeki Biiyiik Menderes ve Kiigiik Menderes’e gore daha karisiktir (Sekil 1). Izmir
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cevresindeki KD-GB, KB-GD ve B-D dogrultulu yapisal uzanimlar kiyr kesiminde karigik bloklu bir
morfoloji meydana getirmistir. Izmir korfezinin L seklindeki uzanimi bu yapisal dogrultularla ilgilidir.
Iceride Gediz grabeni ise Turgutlu batisinda iki kola ayrilmakta, Gediz irmag: bunlardan kuzeydeki Manisa-
Menemen olugunu kullanarak izmir kérfezine agilmaktadir. Bdylece Gediz deltast Izmir korfezi icinde
gelismis, fakat Bornova ovasinin sekillenmesinde etkili olmamustir. Giineydeki Turgutlu-Kemalpasa-
Bornova (Izmir) olugu ise dogu-bat1 dogrultusunda daha diiz bir uzanis gdstermesine ragmen, icinde batidaki
[zmir kérfezine yonelen biiyiik bir akarsu bulunmamaktadir. Bunun nedeni, geng tektonik hareketlerle bu
olugun boyuna profilinin pargalanmig olmasidir (Kayan 2000). Bornova-Kemalpasa arasindaki Belkahve
esigi, Kretase kalkerleri iizerinde, sekillenmesi Pliosen’e kadar siiren asinim yiizeyinin GB ya carpilarak
yiikselmis bir blogudur. Burada olusan sub6liimii ile Bornova-Kemalpasa olugunun biiyiik boliimiiniin yiizey
sular1 Nif ¢cayinda toplanarak doguya akmakta ve Gediz irmagina ulagmaktadir.

Buna karsilik, Bornova ¢ukurluguna sadece ¢evre daglardan inen, Akdeniz yagis rejiminde mevsimlik akisa
sahip derelerin sular1 ve bu sularin tasidigr aliivyonlar ulagabilmektedir. Bunlar ova ¢evresinde yayvan
birikinti koni ve yelpazeleri olugturmakta ancak ova ortasinda giiclii bir ana akarsu bulun-madig igin
aliivyonlarmn kiyrya tasinmasi diizenli olmamaktadir. Bu nedenle Izmir korfezinin giiney (i¢) kesimi s1g
olmasina ragmen, Ge¢ Holosen’de giineydeki Biiyiikk Menderes ve Kiicilk Menderes “korfezleri” gibi
aliivyonlarla dolarak karalagmamistir. Buraya kuzeyden ulasan Gediz irmaginin son donem agzi da, 1864
yilinda korfezi doldurmasini 6nlemek icin Menemen yakinlarinda batiya, daha eski bir dogal yataga
cevrilmistir (Sekil 1).

Son (Wiirm) glasyal-ostatik regresyonda deniz seviyesinin 100 m kadar al¢aldigi gézoniine alinirsa, kiyi
cizgisinin dis korfez agzina kadar cekildigi, yani izmir korfezinin biitiiniiyle genis bir graben niteliginde dag
aras1 ova tabani durumuna doniistiigii soylenebilir. Bu ova bugiinkii Bornova’ya benzer sekilde, onun batiya
uzantis1 olarak gdzoniine alinabilir. Erken Holosen’de yiikselen deniz bu genis diizliige sokularak Izmir
korfezini olusturmustur. Balgova, Alsancak, Karsiyaka deltalarinin gerisinde ve derinlerindeki eski birikinti
konisi dolgulari bu gelisimin kanitlaridir (Sekil 1 ve 2).

Bornova’nin batisinda Holosen transgresyonu sirasinda denizin bugiinkii kiyidan igeriye ne kadar sokulmus
olduguna dair simdilik dogrudan yeterli bilgi bulunmamaktadir. Ancak ylizeysel gozlemler ve baska
amagclarla yapilmig sondajlardan saglanan dolayl bilgiler bu sokulusun ¢ok fazla olmadigini gostermektedir.
Bunun bugiinkii kiyidan yaklasik 2-3 km iceriye kadar oldugunu ve bugiinkii yiizeyde genel olarak 10 m
izohipsine uyacak sekilde uzandigin1 tahmin etmekteyiz (Kayan 2000) (Sekil 2). Ayrica, sondaj verileri pre-
Holosen yiizeyin az egimli oldugunu, kiy1 zonunun biitiin gelisim siiresince bataklik ve azmaklarla kapl
bulundugunu géstermektedir. Ornegin Bayrakli hyiigii giiney ve batisinda 8-10 m kadar derinde bulunan
pre-Holosen yiizey, Bornova kiyilarinin orta kesimindeki Salhane mevkiinde geoteknik amacli sondaj
verilerine gore sadece 15-18 m kadar derinde bulunmaktadir. Burada denizel sedimanlarda bile taskin
zamanlarinda gelen boylanmamis kaba unsurlar ¢oktur ve hakim bati riizgarlarina ragmen sedimanlarda
belirgin bir dalga isleyisi goriilmemektedir. Ornegin biiyiik kiyr kordonu ve lagiin olusumlarina ait
sedimanlara rastlanmamaktadir.

Holosen Transgresyonu ve sediman birimleri

Bayrakli hoyiik alan1 Holosen’de az egimli bir ova ylizeyi iizerinde ylikselerek ilerleyen denizin ulasabildigi
en iist kenarda bulunmaktadir. Bu nedenle bu alan erken Holosen’de hala karadir ve deniz buray1 ancak en
yiiksek seviyesine ulagtiginda, yani Orta Holosen’de kaplamis olabilir. Ayrica, dogu ve KD dan sel rejimli
dag dereleriyle (Dogudan Bornova deresi, KD dan Laka deresi) gelen kaba taneli sedimanlarin, deniz
seviyesindeki yiikselme hizinin azaldig1 veya durakladigi bu dénemde, kiyida hizla birikerek denizin iceriye
(doguya) fazla sokulmasini engelledigi anlasilmaktadir. Sondaj verileri, denizel sedimanlarin i¢eriye dogru
kiy1 batakliklar ile fluvial sedimanlara gectigini gostermektedir.

Bu calisma kapsaminda yapilan ve yararlanilan sondajlarda, belirlenen sedimantolojik birimler iizerinde
heniiz herhangi bir tarihleme g¢aligmasi yapilamamistir. Bu nedenle buradaki kronolojik degerlendirmeler,
sedimantolojik birimlerin dikey ve yatay dagiliminin bolgesel paleocografya bilgileriyle yorumuna
dayanmaktadir. Bu degerlendirmeler, Holosen’de yiikselen denizin bugiinkii seviyesine ve bu ¢evreye Orta
Holosen’de ulastigi, 5000-3500 yil 6nceki donemde birkag metre algaldigi ve 2000 yil kadar once tekrar
bugiinkii seviyesine ulastig1 bilgilerine tam bir uygunluk géstermektedir (Kayan 1996, 1997).
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Kronoloji ile ilgili 6zel bir bulgu 1, 7 ve 8 numarali sondajlarda -4 ile -2 m ler arasinda bir yiizeyde rastlanan
10 cm kadar kalinlikta, volkanik kiil katkili bir kumlu sediman bandidir (Sekil 3 ve 6). Bu kiiller {izerinde de
0zel bir inceleme yapilmamis olmakla birlikte, bunu Bati Anadolu’da bircok yerde bulunan ve Santorini
(Thera) volkaninin 3300 yil kadar onceki (Minoan) patlamalarina ait oldugu belirlenen volkan kiilii
birikimleri ile iliskilendirmek miimkiin goriinmektedir (Sullivan 1988, Oner 1999). Kiillii bandin stratigrafik
konumu ve arasinda bulundugu sediman birimlerinin 6zellikleri bu yoruma uygundur. Orneklerimiz iizerinde
ileride yapilacak analizlerin bunu dogrulayacagini umuyoruz.

Sondaj profillerinde Holosen oncesi kizil-kahverengi karasal dolgu birimi iizerinde Holosen transgresyonu
ve sonrasina ait, agagidan yukariya, su sediman birimleri ayrilabilmektedir:

1. Denizel transgresyon (OrtaHolosen : 7000-6000 yil kadar 6nce)
. Ince kumlu s1g deniz sedimanlari.

. Kiy1 oku.

. K1y1 yakini kaba kumlu, bitkili, kavkili sedimanlar. Delta kiyzsi.
. Bronz Cagi regresyonu

. 1c batisindaki kiy1 gdlciigii. Kiil tabakasi. Golciigiin dolmasi.

. Bronz Cagi sonrasi deniz seviyesi yiikselmesi

. Eski delta lizerinde yaygin tagkin yataklari, azmaklar.

. Kaba kumlu kiy1 batakliklari. Daha dar yataklar.

. Hoyiik dolgusu

. Hoyiikten gevreye yayilan kolivya birikintiler.

OO W N O

o

Bu birimler ayn1 zamanda buradaki baglica paleocografya donemlerini de temsil etmektedir. Rakamlar ana
birimleri, harfler bunlar i¢indeki yerel cografi ¢evre cesitliligini gostermektedir. Kesitlerde de kullanilan bu
semboller birimlerin izlenmesini kolaylastiracaktir. Asagida transgresyon yiizeyinden baglayarak bu sediman
birimlerinin Bayrakli hoyiigii ¢evresindeki dagilimi ve bunlarin paleocografya yorumu stratigrafik bir
diizenle verilmistir. Burada herhangi bir birim i¢inde arkeolojik materyal (6zellikle canak-¢omlek kirmntilarn)
bulunmasi, kuskusuz, ¢evrede insan varliginin gostergesi olarak degerlendirilmelidir.

Holosen transgresyon yiizeyi, Bayrakli hoylik temelini olusturan andezit anakayayi ¢evreleyen karasal
dolgular iizerinde, bugiinkii deniz seviyesinden 4 m kadar derinde bulunmaktadir (Sekil 4, 5, 6). Bu yiizey
giineye dogru hafif egimli olarak derinlesmektedir. Buna karsilik, Pompa Istasyonu sondaj verilerine gore
batida ylizey lizerinde Onemli arizalar, yarintilar (muhtemelen akarsu) bulunmaktadir. Ancak bunlarin
yorumu igin yeterli bilgi saglanamamustir.

Bayrakli hoytgi gevresinde kizil-kahve, pre-Holosen dolgu yiizeyi lizerine gelen Holosen denizel
sedimanlar genellikle kumlu olmakla birlikte, etkili bir dalga islenisi gostermemektedir. Buna gore deniz az
egimli bir yiizeyi yavas yavas kaplamis olmalidir. Bu durum denizin yiikselme hizinin azaldigi,
transgresyonun yavasladigi donemin (giinimiizden 7000-6000 yil kadar once) ozelliklerine uymaktadir
(Kayan 1999). 1 ve 7 numarali sondajlarda transgresyon yiizeyinde birer kii¢iikk seramik kirmntisina
rastlanmakla birlikte, bunlarin sondaj sirasinda yukari seviyelerden diistiigii diistiniilmiistiir. Genel olarak
yiizey ve tizerine gelen ilk denizel sediman katmani arkeolojik bakimdan sterildir. Buna gére, bu dénemde
hoyiik veya ¢evresinde herhangi bir yerlesmenin bulunmadigi séylenebilir.

[k transgresif sediman birimi (1) biitiiniiyle kumludur (Sekil 4, 5, 6). Kumlar hoyiik alanindaki andezit
tepecige dogru daha ¢amurlu (1C), giineye dogru temiz ve gevsektir (1b). Doguda 6 numarali sondajda ince
kumlu denizel ¢amur katmani bulunmustur (1a). Buna gore, burada genisce bir deniz girintisi olusmustur.
Ancak bunun kuzey ve dogu cevresi yiiksek rolyeften gelen kaba kumlu fluvial sedimanlarin birikim alanidir
(Sekil 2 ve 3). Nitekim, kuzeyindeki dar cukurlukta yapilan 7 numarali sondajda denizel sediman
bulunmamustir. Burada bugiinkii yilizeyden 6-6.5 m derinlerde pre-Holosen yiizey iizerine dogrudan akarsu
kumlar1 gelmektedir (1d) (Sekil 6). Ancak, bu kumlardaki cardium kavki kirintilart kiymin ¢ok uzakta
olmadigim gostermektedir.

Bu verilere gore, Holosen’de yiikselen denizin Bayrakli hdyiik alan1 giineyinden doguya dogru ilerledigi,
buradan bir miktar kuzeye sokuldugu, ancak hdyiik alaninin kuzeyine ulagsmadigi anlasiimaktadir (Sekil 3).
Hoyiik alam ile batidaki Bayrakli sirt1 arasina da denizin sokuldugunu gosteren bir bulgu yoktur. Buna gore
hoyiik alani higbir zaman denizle kaplanmadig gibi, bir ada durumunda da bulunmamistir. Ayrica, denizin
bu alana en ¢ok sokuldugu donem, bilinen en eski yerlesme doneminden 6nceye ait olup, bu yerlesme ncesi
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donemde dahi doguda “i¢ liman” olmaya ¢ok elverisli bir denizel ortamin, bir korfez uzantisinin bulunmadigi
anlagilmaktadir. Cok s1g olan bu deniz ortami, deniz seviyesi yiikselmesinin de durmastyla kisa bir zamanda
dolmustur. Bu doneme ait denizel sediman biriminin kalinlig1 hdyiik alan1 giineyinde ve dogusunda sadece 2
m kadardir. Batida ise Pompa Istasyonu sondajlarinda alttaki karasal birimin ¢ukur kesimlerinde kalinlik 8 m
yi bulmaktadir (Sekil 4).

Hoytik alan1 giineyinde transgresif kumlu birimin tane boyuna gore dagilisina bakildiginda, kuzeyden giineye
dogru uzanan bir kiy1 okunun gelistigi anlasilmaktadir (8, 5 ve 1 numarali sondajlarda 1b) (Sekil 3, 5, 6). Bu
okun gilineye dogru ne kadar devam ettigi, daha biiyiikk bir kiy1 kordonunun baslangict olup olmadigi
belirlenememistir. Ancak hemen batisinda (1 numarali sondaj) daha s1g ve KD dan gelen kaba kumlarin
ulagsamadigi bir gukurlugun olustugu ve burada ¢camurlu sedimanlarin biriktigi anlagilmaktadir (2a). Burada
bol denizel kavki ve bitkisel kalintilar igeren lamina veya bantli sedimanlarin bulunmasi da bu
degerlendirmeyi dogrulamaktadir. Ayrica, buradaki bataklik sedimanlarmin hoyiik giineyindeki bir tatlisu
kaynagi ile de iligkili oldugu dikkati ¢cekmektedir. Hoyiik dolgular altindaki andezit kayaliklarindan ciktigi
anlagilan kaynak, Arkaik donemde bir ¢esme yapisi ile degerlendirilmistir. Bu ¢esmenin tag 6rgli duvarlari
bugiinkii yiizey altinda bulunmus ve gevresi kazilarak agiga ¢ikarilmistir (Akurgal 1987). Ancak yap1 biiyiik
Olciide bugiinkii taban suyu altinda bulunmaktadir. Bu alandaki bataklik sedimanlarinin baslangigta dogal
cikist ile gevreye yayilan sularla ilgisi oldugu kuskusuzdur.

Denizel sediman biriminin iist yiizeyi, serbest su ortami bulunan kesimlerde (6rnegin 6 numarali sondaj) ince
taneli sedimanlar {izerine gelen kaba kumlu birikintilerle (3a) kolayca taninabilmektedir. Buna karsilik
cevresinden yiiksek olan hdyiik alanina dogru, daha 6nce de kumlu sedimanlar biriktigi i¢in gecis yilizeyinin
ayrilmast zorlagsmaktadir (Sekil 6). Bununla birlikte, dikkatli incelendiginde, kumlar arasinda, bitkisel
kalintilar iceren ¢amurlu bantlar bu gecisi belli etmektedir. Bu yiizeyin bir 6zelligi de, yukarida deginilen
volkanik kiillii, 10 cm kadar kalinlikta bir kum bandinin bulunmasidir. Giineyde 1 ve 8 numarali sondajlarda
bu bant, daha Once gelisen kiy1 okunun batisindaki kuytu c¢ukurlukta, ince taneli sedimanlar arasinda
dagilmadan kalabilmistir. Kuzeyde ise 7 numarali sondajda alttaki denizle baglantili akarsu kumlarinin
iizerine gelen kiillii bant bir sedimantasyon doneminin sonu olmakta, iizerine artitk deniz veya akarsu
sediman1 gelmemektedir. Burada hizli dolan ve disariya akisi olmayan dar bir alanda, kiillii bant iizerine
arkeolojik materyal iceren koliivyal birikintiler gelmektedir.

Eger volkanik kiiller Ege’deki Santorini volkaninin giiniimiizden 3300 y1l kadar 6nceki patlamalarina ait ise,
denizel sedimantasyonun sona erdigi yiizeyin de zamani belirlenmis olacaktir. Analizler bdyle bir sonug
verirse, bu donemde bolgesel tektonik-volkanik aktivitenin arttigi ve belki bagil (relative) deniz seviyesi
degismelerinin de buna bagli bulundugu gibi bir sonug ¢ikacaktir. Bu nedenle konuyu énemli buluyoruz.

Volkanik kiillii bantla kaplanan yiizey hoyiik alan1 giineyinde bugiinkii deniz seviyesinden 350-400 cm,
kuzeyde 200 cm asagidadir ve bu yiizey lizerinde artik denizel sediman bulunmamaktadir. Batida Pompa
Istasyonu sondajlarinda girilen denizel sediman biriminin iist yiizeyi de dogudaki kiillii bant ile ayni
seviyededir (Sekil 5). Bu verilere dayanarak hoyiik alan1 giineyinde deniz iginde sedimantasyonun Orta
Holosen’de kiillii bant seviyesine (bugiinkii deniz seviyesinden 350 c¢cm kadar asagida) kadar oldugu, bunun
tizerinde s1g bir su ortiisiiniin bulundugu sdylenebilir.

Bundan sonra deniz seviyesi yiikselmesinde bir duraklamanin, hatta kiigiik bir g¢ekilmenin oldugunu
diisiiniiyoruz. 1 ve 3 numarali birimler arasinda karasal bir aginim izi saptanmamis olmakla birlikte, karasal
(fluvial) kumlardan olusan 3 numarali birim her yerde 1 {izerini ani olarak kaplamaktadir. 1 ve 3 arasinda yer
alan 2 ise s1g bir su ortamini veya hatta bir bataklig1 temsil etmektedir. Volkanik kiiller bu sayede burada
kalabilmistir. Burasi, hoyiik alanindan giineye uzanan kiy1 okunun batisinda, dogudaki kaba kumlu akarsu
birikintilerinin ulagamadigi bir konumda bulunmaktadir.

Dogudaki eski deniz alaninda ise (1)’in ylizeyi biitliniiyle kaba kumlu akarsu birikintileri (3) ile
kaplanmaktadir. Bu kumlarin cardium kavkilar1 igermesi, kiyinin yakin oldugunu gostermektedir. Buna gore
bu donemde (giiniimiizden 3500 y1l 6ncelerden baslayan donemde) hoyiik alani gevresi artik deniz degil, kiy1
batakliklar1 ve azmaklarla kaplidir. Su anda elimizdeki bilgiler bu dénemde kiyr ¢izgisinin nerede
bulundugunu sdylemeye yetmemektedir. Ancak hoylik c¢evresinde denizin bulunmadigi bellidir. Bdylece
héyiik dogusunda Bronz Caginda ve sonrasinda bir “i¢ liman”dan s6z etmek de miimkiin degildir.

Ayrmtili incelendiginde deniz sonrast sedimantasyon doneminde (3) de farkli katmanlar ayirmak
mimkiindiir. Farkliliklar 6zellikle hoylk alami glineyinde dikkati ¢ekmektedir. Kiy1 oku batisindaki
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cukurlugun da dolup, ylizeyinin denizel sedimanlara uygun olarak diizlesmesinden sonra biitiin ¢evreyi
kaplayan kaba kumlu akarsu birikintileri hdyiige dogru camurludur ve bitkisel kalintilar nedeniyle kolloidal
ozellik gostermektedir. Buna karsilik hoyiikten uzaklastikca kumlar daha temiz ve gevsektir. Glineyde {ist
birimdeki temiz kum Ortiisiiniin daha giineye ¢ekildigi, bunlarin dere veya azmak yatagi dolgularina (3b)
benzedigi goriilmektedir.

Burada dikkati ¢eken husus, hoyiik ¢evresinde denizel sedimantasyon biriminin (1) iist yiizeyinin bugiinkii
deniz seviyesinden 2-3 m kadar asagida bulunmasi ve bunun tizerinde kiy1 ortami da dahil, denizel sedimana
hig rastlanmamasidir. Ancak, sonraki dénemde denizin bugiinkii seviyesine yiikseldigi ortadadir. Ote yandan,
burada 3 numara ile tanimlanan fluvial birikintiler (kaba kumlu kiy1-akarsu birikintileri) denizin 2
yiizeyinden bugiinkii seviyesine 2.5 m kadar yiikselmesi sirasinda, denizin serbest su ortami olusturacak
sekilde igeriye sokulamadigini gdstermektedir. Bunun nedeni, kiy1 ilerlemesinin (progradation), ¢cok yavas
gelisen bu son (giiniimiizden 3300 yil onceki yillardan baslayarak) deniz seviyesi yiikselmesini
karsilayabilecek hizda olmasidir (Kayan 1997).

Denizel donemi temsil eden 1 ve bunun st yiizeyindeki 2 grubu sedimanlarda, kronolojik yoruma uygun
nitelikte arkeolojik materyale rastlanmamustir. Yukarida belirtildigi gibi, derin seviyelerden 2 seramik
(canak-comlek) parcasi gelmis olmakla birlikte, bunlarin delgi-sondaj sirasinda yukaridan diismiis olmasi
daha muhtemel goriinmektedir. Bunlarin {izerine gelen 3 numarali akarsu sedimanlarinda ise her yerde bol
miktarda seramik pargalari bulunmaktadir. Bunlar genellikle taginmig, aginmis, yuvarlaklasmig parcalardir.
Buna gore, sadece hdyiik alanina ait degildirler. Bunlardan bir kisminin buraya KD dan su gonderen
derelerin su toplama alanlarinda bulunan yerlesme yerlerine ait oldugu sdylenebilir. Bu da Bayrakli hoytigi
cevresinde, kuzeydeki yamaglarda da yerlesme yerleri bulundugu anlamina gelmektedir. Kuzeydeki 7
numarali sondajda volkanik kiilli bandin iizerindeki dolguda seramik parcalarinin yogunlugunun fazla
olmasi bu yorumu desteklemektedir. Sondajlarda ¢ikan seramik pargalarinin genellikle ¢ok kiiciik ve aginmis
olmalar1 bunlarin arkeolojik olarak tamimlanmalarmma ve kronolojik olarak degerlendirilmelerine imkan
vermemektedir.

Kiilli tabakanin 3300 yil oncesine ait oldugu kabul edildiginde, bunun altindaki sediman birimlerinde
arkeolojik buluntuya rastlanmamis olmasi dikkat cekicidir. Ciinkii arkeolojik bilgilere gore Bayrakli
hoyiigiinde yerlesme 5000 yil Oncelerde baslamaktadir. Sondajlarda aradaki zamana ait buluntuya
rastlanmamas1 kuskusuz cesitli sekillerde aciklanabilir. Ornegin onceleri daha kiigiik olan bu yerlesme
yerinden yiizeye sacilan daha az materyal bulundugu ve 8 sondajdan hicbirinde bunlara rastlanmamis
olabilecegi gibi. Buna gore, sondajlarimizin yeterli olmadigini, daha ayrintili ¢alismaya ve 6zellikle volkanik
kiiller tizerinde analiz ¢alismalarina, C14 tarihlemelerine ihtiya¢ bulundugunu kabul etmek gerekir.

Bayrakli hoyligiiniin tabani giineyde hemen hemen bugilinkii deniz seviyesinde, kumlu akarsu birikintileri
tizerinde diiz bir ylizeye oturmaktadir (Sekil 5 ve 6). Bunun altinda arkeolojik materyal i¢ceren dolgular daha
cok bataklik sedimanlar1 niteligindedir ve tasinmig seramik kirmtilari i¢ermektedir. Buna gore baslangicta
(erken donemlerinde) hoyiik alaninin yiiksek kesiminde kiiciik bir yerlesmenin bulundugu, sonradan, dogal
sedimantasyonla ¢evrenin dolarak yilikselmesi ve batakliklarin ¢ekilmesiyle yerlesme alaninin genisledigi
sOylenebilir.

Kuskusuz hoytik dolgusu i¢inde de birgok katman ayrilabilir. Bunlarin degerlendirilmesi arkeolojik aragtirma
ve kazilara dayanilarak arkeologlar tarafindan yapilmaktadir. Ancak orta kesimde, {ist katmanlardaki
genellikle Arkaik donem yapilarina ait tas temeller, daha alttaki erken donem yerlesme kalintilarini kapladigi
icin hoyiik tabaninda ilk yerlesme tabakalarina ulagmak simdilik miimkiin olamamaktadir.

Sonug¢

Bornova diizliigiinin KB kosesinde, kiyidan 400 m kadar igerideki Bayrakli hoyiigii izmir’in klasik
caglardaki ilk kentsel kurulus yeri olarak bilinmektedir. Buradaki arkeolojik aragtirmalar yerlesme tarihinin
5000 yil kadar gerilere gittigini gdstermistir. Hoyiik ¢evresinde yapilan delgi-sondajlardan elde edilen
sedimantolojik verilerin bolgesel paleocografya bilgileri ¢er¢evesinde yorumlanmasi ile su sonuglara varmak
miimkiin olmustur:

* Holosen’de yiikselen deniz Bayrakli ¢evresine transgresyonun sonlarinda (Orta Holosen: Giiniimiizden
6000 y1l kadar 6nce) ulasmig ve fazla arizali olmayan, pre-Holosen karasal bir dolgu yiizeyini kaplamustir.
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Bugiinkii kiyidan ¢ok iceriye (doguya) sokulmadigi anlagilan kiy1r zonunda denizin ¢ok derin olmadigi

anlagilmaktadir.

* Bayrakli hoylik alan1 glineyinden doguya sokulan denizin, kuzeye dogru daha si1g ve kiigiik bir girinti
yaptigi belirlenmistir. Ancak dogudan ve kuzeyden gelen derelerin getirdigi kaba kumlu akarsu birikintileri
bu s1g korfezi hizla doldurmustur. Dolgu yiizeyi hoyiik alani ¢evresinde bugiinkil deniz seviyesinin 2-3 m
kadar altindadir. Bu yiizey tizerinde denizel sedimana rastlanmamistir. Buna gére Bayrakli hdyiik alani higbir
zaman bir ada durumunda bulunmamistir. Yerlesme donemlerinde dogusunda i¢ liman olmaya uygun bir
korfez uzantisinin da olmadigi anlagilmaktadir.

* Denizel sedimantasyon birimi i¢inde, hoyiik glineyinden giineye uzanan bir kiy1 oku belirlenmistir. Denizel
sedimantasyonun sonunda veya sonrasinda, bunun batisinda kii¢iik ve sig bir ¢ukurluk bulundugu, bunun
icinde once volkanik kiil katkili, ince kumlu bir sediman bandinin biriktigi, bunun iistiine bol organik katkili,
ince kumlu, laminali bir camur dolgunun geldigi belirlenmistir. Kiillii sediman bandi hoyiik kuzeyindeki
cukurlukta da bulunmustur. Bunun Santorini (Thera) volkaninin 3300 yil kadar onceki patlamalari ile
iligkilendirilmesi durumunda kilavuz bir seviye olarak degerlendirilmesi miimkiin olacaktir.

* Transgresyon sonrasinin diiz uzanigh ilk dolgu ylizeyi {izerini biitiinliyle kaba kumlu akarsu birikintileri
kaplamakta ve yiizeyi bugiinkii deniz seviyesine kadar doldurmus bulunmaktadir. Bu ortii katmaninda temiz
dere kumlar1 yatak dolgulari olarak ayrilabilmektedir. Buna gore, denizin 2-3 m lik son yiikselmesi sirasinda
derelerin kiyida biriktirdigi kumlu sedimanlar denizin igeriye sokulmasina imkan vermemistir. Hoylik
yiiksekligine dogru kumlu batakliklara doniisen sedimanlar i¢inde hoylikten yikanan koliivyal katkilara ve
basta seramik kirintilar1 olmak {izere bol arkeolojik materyale rastlanmaktadir.

* Asil hoytlik dolgusu bugiinkii deniz seviyesinin birkag desimetre altinda baglamakta, kuzeye dogru 20 m ye
kadar yiikselmektedir. Arkeolojik kaz1 ve arastirmalarla bu dolgu i¢inde Bronz Cag1 ve sonrasina ait birgok
yerlesme tabakas1 belirlenmistir.

* Bayrakli hoyiigii ¢evresindeki cografi degisim ve gelisimi kronolojik olarak izlemek i¢in burada belirlenen
stratigrafik birimlerin tarihlendirilmesine gerek vardir. Bunun i¢in C14 analizlerine uygun organik
materyalin hemen her sondajdan saglanmasi mimkiindiir. Ayrica, hoyiigiin kuzey ve giineyinde bulunan
volkanik kiillerin kokeni ve tarihi tizerinde yapilacak analizlerin de ¢ok yararli olacagini, bdlgesel
paleocografya bilgilerine 6nemli katkilar saglayacagini diisiiniiyoruz.

Referandar / References

AKURGAL, E., 1945. izmir ve dolaylarindaki eski eserler hakkinda birkag not. Arkeoloji Arastirmalar1. Ankara
Universitesi Dil ve Tarih-Cografya Fakultesi Yayinlar1 No: 47. Arkeoloji Enstitiisii Yayinlar1 No: 2, s. 1-40,
Ankara

AKURGAL, E., 1950. Bayrakli kazist: On rapor (Bayrakli Erster Vorlidufiger Bericht iiber die Ausgrabungen in Alt-
Smyrna), Ankara Universitesi, Dil ve Tarih-Cografya Fakultesi Dergisi, Cilt: VIIL, Say1: 1-2, s. 1-97, Ankara.

AKURGAL, E., 1983. Eski izmir I, Yerlesme Katlar1 ve Athena Tapinag:, Tiirk Tarih Kurumu Yaynlari, V. Dizi, Say1:
40, Ankara.

AKURGAL, E., 1987. Anadolu Uygarliklar1. Net Turistik Yaynlari. Istanbul.
EGE TEMEL SONDAJCILIK Sanayi ve Ticaret Ltd. Sti. 1996. Bayrakli Pompa Istasyonu, izmir.

GUICHARD, F.-CAREY, S-ARTHUR, M.A.-SIGURDSSON, H.-ARNOLD, M., 1993. Tephra from the Minoan
eruption of Santorini in sediments of the Black Sea. Nature, 363, 610-612.

KAYAN, 1., 1988. Late Holocene sea-level changes on the Western Anatolian coast. Palaeogeography,
Palaeoclimatology, Palaeoecology. Special Issue: Quaternary Coastal Changes, Eds. by P.A. Pirazzoli-D.B.
Scott (A selection of papers presented at the IGCP-200 meetings), Vol: 68, 2-4, 205-218. Elsevier Science
PublishersB.V.

KAYAN, 1., 1996. Holocene coastal development and archaeology in Turkey, Zeitschrift fiir Geomorphologie N. F.
Field Methods and Models to Quantify rapid Coastal Changes, Eds. by D. Kelletat-N. Psuty, Supplementband:
102, 37-59.




Bayrakl Hoyiigii (Izmir) Cevresinin Holosen 'deki Jeomorfolojik Gelisimi
Hol ocene Geomorphological Evolution of Coastal Environment Around Bayrakli Mound (Izmir)

KAYAN, 1., 1997. Bronze Age regression and change of sedimentation on the Aegean coastal plains of Anatolia
(Turkey), In: Third Millenium BC Climate change and Old World collapse Eds. by H.N. Dalfes-G. Kukla-H.
Weiss, NATO AS Series 1. Global Environmental Change, Vol: |, 49, 431-450. Springer Verlag.

KAYAN, 1., 1999. Holocene stratigraphy and geomorphological evolution of the Aegean coastal plains of Anatolia.
Proceedings of the Late Quaternary in the Eastern Mediterranean Region. Quaternary Science Reviews, 18, 4-5,
542-548. Elsevier Science PublishersB.V.

KAYAN, 1. 2000. izmir cevresinin morfotektonik birimleri ve aliivyal jeomorfolojisi. Bati Anadolu 'nun Depremselligi
Sempozyumu (BADSEM) Bildiriler Kitabi, p. 103-111. |zmir.

ONER, E., 1999. Zur Geomoyphologie der Esen-Deltaebene und des antiken Hafens von Patara, Stidwesttiirkei, In:
Dynamik, Datierung, Okologie und Management von Kiiste, H. Briickner (Hrsg.), Marburger Geographische
<chriften, 134, 101-115.

SULLIVAN, D.G. 1988. The discovery of Santorini Minoan tephrain western Turkey. Nature, 333, 552-554.




Ilhan Kayan ve Ertug Oner

"1 j a sy M Rt ’x‘"_’ g’hvfg‘ e o

)

Foto 1- Bayrakli héyiigiine kuzeydeki Bayrakli sirtlarindan bakis: Izmir Korfezi (1); Kadifekale (Pagos Dag) (2); 4, 6 ve 7 sondaj
noktalar1. Diger sondaj noktalar: "Bayrakl Hoyiigii” alaminda yer almaktadir.
Photograph 1. Bayrakli mound, looking toward the south from the Bayrakli slopes: Bay of Izmir (1), Kadifekale (Mount Pagos) (2).
4, 6 and 7 are drilling points. Other points are on the green field just upper part of the word “Bayrakli”.

Foto 2- Bayrakli hoyiigiindeki sondaj ¢calismalary: Arkaik duvarlar (1), mezar (2), Arkaik ¢esme (giincel betondan koruma duvari ile
cevrili) (3), 8 numarali sondaj ¢alismasi ve 5 numarali sondaj noktasu.

Photograph 2. Southern foot of the Bayrakli mound, looking toward the northeast: Archaic walls (1), tomb (2), Archaic fountain (in a
modern protecting cement construction) (3). 8 (in operation) and 5 are drilling points.
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Sekil 1- Anadolu’nun Ege kiyilar: ve Bayrakli hoyiigiiniin yeri. Gri renkle daghk-tepelik alanlar, noktalarla genellikle graben
tabanlarindaki aliivyal ovalar gésterilmistir.
Figure 1. Central part of the western Anatolia coastal region. Grey represents rough mountainous areas, dotted alluvial plainsare
generally on the bottom of grabens.
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Sekil 2. [zmir kérfezi i kesimi ve Bornova kiyilari. Bayrakh hoyiigii gevresinin ana jeomorfolojik birimleri. Yiiksek rolyef kahverengi
(ekiiidistans 10 m)(1), aliivyal alanlar a¢ik yesil (2), Laka deresinin birikinti konisi noktali desenle gosterilmistir (3).
Figure 2. Coastal part of the Bornova plain and location of the Bayrakli mound. Brown is high relief (Contour interval 10 m) (1),
light green isalluvial plains (2), and the old alluvial fan of the Laka river is dotted (3).
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Bayrakli HoyUgu gevresinin giniimiiz topografyasi ve Orta Holosen paleocografyasi
Orta Holosen paleocografyasi

BugUnki
Holosen transgresyonunda denizin

% Esyukselti egrileri
1 -ﬂ FYURS d 5-
(1) B2 (ekuidistans 1m) 9 en fazla sokuldugu dénemdeki sig deniz ortami

(2) —«— Akarsular (Kanal icinde) (6 Ky goli

(3) 2 oP4 Sondaj noktalar (7) % 4, Kyl bataklig
F  Arkaik gesme (8)+:1  Kumsal

A Arkaik Artemis Tapinag! harabesi
(4) Lu,m Kesit yerleri

Sekil 3. Bayrakli hoyiigii cevresinin Orta Holosen paleocografyasi ve delgi sondaj noktalari.
Figure 3. Bayrakli mound area. Present topography and Middle Holocene paleogeography.

Present: Contour lines (1 mintervals)(1), Intermittent rivers (2), Drilling holes and Pumping station test drillings P4 (3), F- Archaic
fountain, A- Ruins of the Archaic temple to Artemis, Lines with numbers|, 1l and 11 indicate cross-sectinsin figures 4, 5 and 6 (4),
Middle Holocene paleogeography: Shallow marine environment during the maximum extension of the Holocene transgression (5) ,
Coastal pond (Fine grained sediments) Drilling nummers 1 and 8, and 7 to the North contain volcanic ash (6) ,Coastal swamps (7),

Coastal sandy environment (Deltaic coast: Svamps and coastal spit) (8).
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Sekil 4. Bayrakli hoyiigii giiney kesiminden bati-dogu dogrultulu kesit (Kesit yeri ve sondaj noktalart i¢in Sekil 3’e bakiniz).
Figure 4. West-East cross-section of the southern part of the Bayrakl: mound. Vertical columns show drilling logs (For their locations see Fig. 3).

8rT

42U() SnpF 24 UDADY uvyjy



-9

-10 4

-11

-12 4

-13 4

-14 4

-15 4

WEST EAST
Southern foot-slope

of the Bayrakli Mound Creek
(In drainage canal)
|

Wastewater
pumping station

Floods\[
5 e

- Silt and fine sand
~1 Medium sand

*.* Coarse sand

o® Pebble and boulder

“«  Plantal remains

~ Marine shells

+» Fragments of pottery

¢ Fragments of tile and brick
C  Colluvium

> 0 100 200 Apr. 300 m
at25.5m ' 1 1 |

Sekil 5. Bayrakli hoyiigii giiney eteklerinden bati-dogu dogrultulu kesit (Sondaj noktalart igin Sekil 3’e bakiniz).
Figure 5. West-East cross-section of the southern foot-slope of the Bayrakl: mound (For locations of the drill logs see Fig. 3).
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Sekil 6. Bayrakly hoyiigii tizerinden KB-GD dogrultulu kesit (Sondaj yerleri ve agiklamalar igin Sekil 3, 4 ve 5’e bakiniz).
Figure 6. Northwest-Southeast cross-section of the Bayrakl: mound (For locations of the drill logs and explanations see Fig. 3 and 4 or 5).
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Holocene Geomor phological Evolution of
Coastal Environment Around Bayrakli Mound (izmir)
Abstract

Bayrakli mound, which is one of the earliest known settlement sites of Izmir, is located on the northwest
of Bornova plain, about 600 m inland from the present coastline. It has been shown that a settlement
began here 5000 years ago on andesite bedrock and its terrestrial cover. In this study, paleogeographical
interpretation has been made of sedimentological and stratigraphical data obtained by borehole drillings
around the mound in the light of regional knowledge. This has shown that the rising sea during the
Holocene intruded towards the east from the south of the mound and formed a small bay which advanced
to the north during the end of the transgression in the Middle Holocene. There is enough evidence to
show that the mound area itself has never been covered by the sea and that the mound has never been an
island. The shallow seato the south and north of the Bayrakli mound was filled rapidly with coarse sandy
aluvium carried by mountain streams from the east and NE (The Bornova and Laka rivers) and a flat
depositional surface formed about 2-3 m below present sea level at the end of the Bronze Age. The
approximately 10 cm thick layer of sediment on this surface contains an admixture of volcanic ash, which
we propose originates from the eruption of Santorini (Thera) volcano 3300 years ago. It seems that the
Bayrakli settlement expanded over this surface also. Later, as the sea rose slowly to its present level,
coarse sandy alluvium from the streams coming from the east and NE prevented marine intrusion inland.
Thus, once again, the coastal zone was filled with coarse sandy alluvium and the present coastal plain was
formed.

I ntroduction

The known settlement history of Izmir area goes back to Early Neolithic periods. The Yesilova mound which
has been explored in the middle part of Bornova plain in recent years, and excavated by archaeol ogists, dated
about 8000 years old. The comparable settlement sites were also discovered in wider environment. The
Ulucak mound in Kemalpasa plain is one of them. It has been excavated and explored rather well.
Accordingly, current evidence indicate that Bornova plain has been inhabited by man since the Early
Neolithic periods. In regard to the Bayrakli mound, it is located on the coastal part of Bornova plain, about
600 m east of the shoreline, on the southern footslope of Yamanlar mountain. History of Bayrakli mound
goes back to the Bronze Age according to evidence obtained from archaeological excavations and research.
However, mound deposit mainly belongs to classical times (i.e. the first millennium BC) (Photograph 1 and
2, Figure 1 and 2).

Today, this area is known as Bayrakli, and is one of the most crowded parts of Izmir. The present Bayrakli
was first establised on a small ridge extending south from the steep volcanic slope of Yamanlar mountain,
then later houses covered the steep dopes towards the west and east. There is a small hill to the SE of the
Bayrakli ridge which is separated from it by a narrow depression. This is Bayrakli mound (Old Smyrna or
Tepekule) which is one of the oldest known settlement sitesin Izmir. There is andesite bedrock at the base of
the mound up to afew meters above present sea level. Above this, mound material and the remains of upper
construction levels form a 20 m hill or mound. In its present shape, the northern slope of the mound is steep
and high (Figure 3). The surface of the mound descends gradually towards the south and joins the present
coastal plain at a height of about 2 m. The mound is dliptical; its lengthwise axis runs about 400 m in a NW-
SE direction, and its crosswise axis is about 200 m long and runs SW-NE. There is a fresh water spring on
the southern edge of the mound. It must be an important reason why this area was preferred as a site of
settlement. The water of the spring comes from the andesite rocks beneath the mound. It was controlled by a
stone fountain construction in the Archaic period. This is seen today under the ground water which fills an
archaeological excavation trench.

Although Bayrakli mound is a conserved area, it lies within the dense structures of the city, and some
infrastructural activities have caused changes to the origina form of the encircling slopes and close
surroundings of the mound. In particular, constructions for a road, a drainage canal and a park to the north
and west of the mound have made its separation from the Bayrakli slopes more noticeable. This causes a
question for archaeologists as to whether the Bayrakli mound area was initially an island or peninsula. It is
known that the first settlement started afew meters above the present sealevel on rocky ground consisting of
andesite (Akurgal 1945). Drilling data show that the surrounding area of andesite rocks was also covered by
pre-Holocene terrestrial sediments. Although no drilling has been possible in the depression between the
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mound and the Bayrakli ridge to the west, data obtained from geotechnical drillings in the nearby area have
shown that the andesite bedrock is not very deep beneath the depression and the sea has never invaded here.
This means that the rising sea during the Holocene covered the south and east of the mound area. However,
this shallow sea was quickly filled with coarse sandy aluvium from mountain streams coming from east and
west and changed in a short time into sandy swamps.

Archaeological research and excavation on the Bayrakli mound have been continuing since 1948 (Akurgal
1950). According to these studies, the beginning of settlement in Bayrakli goes back to about 5000 years
before present. It is known that the first settlement in the Early Bronze Age, named “Smurne”, was of
Anatolian origin and had some similarities to Troia |. Some similarities were also determined between the
later cultural layers of Bayrakli up to 1050 BC and of Troia up to Troia VI. Then, during the Iron Age (1050-
650 BC), Aeolians and Ionians migrating from Hellas settled in Bayrakli. Five settlement layers are
distinguished in this period. Their remains constitute about 3 m of deposit between 6.40 and 9.50 m above
sea level. Houses of this period consisted of one room with mudbrick walls and roofs made of reeds.
Estimated population was about 1000 in 850 BC, when the city was surrounded by a mudbrick wall. In this
period, “Smyrna” was a city state. The greater part of the population was living in villages in the vicinity
supporting themselves by farming and fishing. Remains of the earliest temple to Athena (725-700 BC),
which was the most important construction of that time, may have survived until now. The city went through
a splendid period between 645 and 550 BC. Remains of this period are streets with an orthogona plan,
houses with many rooms, and a fountain. In spite of decrease in population during the 5th and 4th centuries
BC, the city continued to be settled. Subsequently, the population increased gradually again and the city was
moved on the foot of the Mount Pagos (The Present Kadifekale) to the south, and the city developed herein
Hellenistic and Roman times rather than in Bayrakli (Figure 2) (Akurgal 1983, 1987).

The Holocene transgression and the following rapid environmental changes greatly affected the preference
for settlement sites and the cultural development of the ancient cities dong the Aegean aluvia coasts.
Therefore, knowledge and interpretation of the evolution of the geographical environment have a specia
importance for archaeological research in the region. We carried out paleogeographical and
geomorphologica research applying bore-hole drillings to the Bayrakli mound and the surrounding alluvial
area with the kind invitation and the encouragement of Ord. Prof. Dr. Ekrem Akurgal, who has
contributed greatly to Bayrakli research and excavations. Our archaeological knowledge is thanks to him.

Because it is not possible to pass through the stony architectural layers on the higher part of the mound using
our Cobra percussion equipment, bore-hole drillings were made along the encircling foot of the mound.
However, some drillings were possible on the southern part of the mound after various tests between the
stones. Although the maximum depth of drilling was 16 m in number 1, only about 10 m of drilling depth
was determined as an optimum for the aim of this study (Figure 3, 4, 5 and 6).

In addition, data obtained from other drillings made for geotechnical reasons on the near environs of the
mound were taken into account. In recent years, many important constructions were concentrated in the area
surrounding the Bayrakli mound to find solutions for the problems of the rapidly growing city. A huge pit
was dug just to the SW of the mound for the construction one of the main pumping stations of waste-water
collecting system for I1zmir. 5 test drillings were made for this project. The degpest one is 27 m, and andesite
bedrock was reached in all of them. Although sedimentological descriptions are not sufficient because these
drillings were made for geotechnic reasons, it is possible to distinguish terrestrial deposits covering the
bedrock and the marine sediment unit of the Holocene transgression (Ege Teme Sondajcilik 1996).

Before the interpretation of drill-hole data and middle-late Holocene paleogeography of the environs of
Bayrakli mound, regional geological and geomorphological features and morphodynamic influences which
have affected environmenta development will be dealt with.

Structural geology and pre-Holocene geomor phological evolution

The main geomorphological e ements in the middle part of the coasta region of Western Anatolia consist of
west-east running mountain belts with depressions (graben systems) between them (Figure 1). This
geomorphological feature is related to the structural lineaments of the basement and regional geodynamic
effects, and is a result of long geological development. Tectonic activity, which started with extensive
regional volcanism before the Neogene, caused the formation of the horst-graben system of the region. Later,
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depressions were widely covered by lakes under the humid monsoonal climatic conditions of the Middle
Miocene. Towards the end of the Miocene (Messinian) the depressions degpened between mountains rising
with accelerated tectonic activity, and former limnic sediments were covered by terrestrial deposits under
semi-arid climatological conditions. The source of these deposits was disaggregated surface cover of the
Middle Miocene erosiona surface under humid climatic conditions. Therefore, they have lateritic featuresin
some places where they have been well preserved. In other places this material was transported from the
rising relief by torrential rainfall and formed aluvial fans aong the edges of the deepening depressions. In
such places, this development has continued until today under the effects of tectonic movements and the
working of torrential mountain streams in the seasonaly rainy Mediterranean climate. Consequently, while
rough erosiona features developed on foot-slope deposits in rising areas, their finer grained sediments are
the source of alluvial material which has washed down to the deeper parts of depressions and formed the
present plains.

Typical examples of these terrestrial deposits are seen along the edges of the Gediz and Biiyiik Menderes
grabens. The Kemalpasa-Bornova trough is also one area of this deposition (Figure 1). It is possible to
follow the deposits as remains of former alluvial fans around the Bornova plain and especially on its northern
and eastern foot-slopes. These consist generally of al sizes of sand and gravel and large boulders in a
reddish-brown, clayey-silty matrix. These features denote that the deposits were formed by torrential
mountain streams. Along the feet of the alluvial fans, there is a transition zone of more recent, finer
alluvium which has washed down from the upper parts of the fans. Bore-hole drillings show that the old
reddish-brown deposits continue benesth the alluvium in many places.

The Bayrakli area is one such area. Although not visible on the surface, the reddish-brown deposits are
encountered at depth, both in our drillings and in other geotechnical drillings in the nearby area (Figure 4, 5
and 6). The transition is everywhere very clear between the upper section, which consists of grey, generally
sandy and unconsolidated Holocene marine and coastal sediments, and the lower reddish-brown, hard and
consolidated terrestrial deposit.

The geological base of the Bayrakli mound and its environs consists of the volcanic rocks (andesite) of the
Yamanlar mountain to the north (Figure 2). According to the drilling evidence, the surface of the andesite
bedrock beneath the present alluvium is rather rough (Figure 4). Thisisrelated to the location of the mound
on an active tectonic zone made up of fault blocks. However, deeper parts of the rough andesite relief are
filled by old reddish brown deposits and the pre-Holocene surface must not have been very rough. Andesite
rocks rising above the surface of terrestrial deposits were selected as a settlement area and formed a base for
the mound.

The outlines of the present geomorphology of this region have been developed by the larger rivers which
formed in the grabens, shaping them into wide aluvia plains (Figure 1). Therefore dluvia formation and
landform development have a special importance on the present morphology of the region.

Sea level changes in the Pleistocene have affected alluvial formation in the lower parts of the grabens, where
they open to the seain the middle part of the Aegean coastal region of Anatolia. However, today it is only
possible to follow Holocene aluvia development because the Holocene transgression and related alluvial
progradation have covered and hidden former (Pleistocene) transgressive and regressive features. It is known
that the shoreline was rather distant from its present position during the last glacio-eustatic sea-level fall, and
that present coastal-deltaic areas were wide valley floors at the beginning of the Holocene (Kayan 1996).
The rapidly rising sea in the early Holocene inundated lower parts of valleys in grabens and formed long
indentations (bays). In the middle Holocene, when the sea-level rise stopped, the present flood-delta-coasta
plains started to be formed by faster aluvial progradation and aggradation. The silting-up of Miletos and
Ephesos harbours and their loss of functions are typical examples of this formation, which has continued
during historical ages.

The Gediz is one of the major valleys or “valleys in grabens” in Western Anatolia. The morpho-structural
lineations in the lower part of the Gediz valley, close to the Aegean coast, are more complex than those in
the Biiyilk Menderes and Kii¢iilk Menderes to the south (Figure 1). Structura lineations running NE-SW,
NW-SE and W-E directions have brought about a morphology composed of blocks in the environs of 1zmir.
The “L” shape of the Bay of Izmir is also related to these structural lineations. As for the interior region, the
Gediz graben divides into two branches, and the main Gediz river follows the northern Manisa-Menemen
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trough to reach the Bay of 1zmir. Thus, the Gediz delta has devel oped in the bay, but has had no effect on the
formation of the Bornova plain. On the other hand, the Turgutlu-Kemalpasa-Bornova (Izmir) trough in the
south runs straight east-west, but there is no major river flowing towards the Bay of 1zmir to the west. Thisis
because this trough has been broken longitudinally by younger tectonic movements (Kayan 2000). The
Belkahve threshold between the Bornova and Kemalpasa plains is a raised and southwesterly tilted block of
the Pliocene erosional surface formed on the Cretaceous limestone. The threshold divides the surface waters,
and the Nif river collects waters from the greater part of the Bornova-Kemalpasa trough, and flows eastward
to reach the Gediz river near Turgutlu.

On the other hand, only mountain streams, which collect water from seasonal Mediterranean rains, and
alluvium carried by them, reach the bottom of the Bornova depression. Although they form wide aluvia
fans around the plain, transportation of these materia down to the coast is limited because of the irregular
flow regime. Therefore, in spite of the shallow profile of the southern (inner) part of the Bay of 1zmir, it has
not filled with alluvium or turned into land like the Biiyiik Menderes and Kii¢iik Menderes “bays” during the
late Holocene. On the other hand, the latest mouth of Gediz river reached the bay from the north. In 1864, it
was moved to the west using one of its former natural courses to prevent the lower, shallow part of the bay
from silting-up (Figure 1).

During the last (Wiirmian) glacio-eustatic regression when sea level was about 100 m lower than its present
level, it can be postulated that the shoreline retreated down to the entrance of the outer bay, and the Bay of
Izmir was the wide floor of an intermountain plain. This plain may have been a westward extension of the
present Bornova plain. During the early Holocene, the rising sea inundated this wide plain and formed the
Bay of Izmir. Old alluvial fan deposits which are found at the head of and beneath the younger Balgova,
Alsancak and Karfliyaka deltas are evidence of this development (Figure 1 and 2).

So far, there is not enough data about how far the sea intruded inland from the present shordine in the west
of the Bornova plain. However, surface inspections and indirect information obtained from other drillings
indicate that the intrusion distance was not great. As a good estimation it may have been about 2-3 km
eastward from the present shoreline and roughly followed the present 10 m contour line on the surface
(Kayan 2000) (Figure 2). In addition, drilling evidence indicates that the pre Holocene surface was flat and
slightly inclined, and the coastal zone was covered by swamps and coastal creeks (Turkish “azmak”)
through coastal development. For example, the pre Holocene surface to the south and west of the Bayrakl
mound was encountered about 6-8 m below the present sealevel. The same surface was found about 13-15 m
deep in the middle part of the Bornova coast, in the Salhane area, according to evidence obtained from
geotechnical drillings. Here, even in marine sediments, there is great deal of coarse, unsorted material which
was brought during flood events, and there is no wave effect on the coastal sediments in spite of prevailing
westerly winds. For example, thereis no sediment indicating a coastal barrier or lagoonal formations.

Holocene transgression and sediment units

The Bayrakli mound area is located on a flat and slightly inclined surface of a plain which was near the
maximum extension of the rising sea during the Holocene. Therefore, this area was still land in the early
Holocene and the sea may have covered this area only when it reached its highest level in the middle
Holocene. In addition, it is understood that coarse sediments which were brought by torrential mountain
streams from the east and NE (The Bornova and Laka streams) were deposited on the coast more rapidly as
the sea level rise slowed down or stopped, and prevented marine intrusion farther inland. Drilling evidence
indicates that marine sediments gradually changed into the various sediments of coastal swamp and fluvial
sediments.

There is no dating on the samples taken from drill holes which were made for this research. Therefore,
chronologica sequences in this paper are based on interpretation of the vertical and horizontal distribution of
the sedimentological units together with regional paleogeographical knowledge. The results are exactly in
concordance with former conclusions that the rising sea during the Holocene reached its present level and
covered this area in the middle Holocene, then fell afew meters in the period between 5000-3500 years BP,
again reaching its present level about 2000 years ago (Kayan 1996, 1997).

With regard to chronology, a special finding is a sandy band about 10 cm thick, which includes volcanic ash.
The ashy band was encountered in drill holes number 1, 7 and 8 covering a surface about 4 and 2 m below
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present sea level (Figure 3 and 6). Although no specia analysis has yet been made on the volcanic ash
samples, it seems that the ash may correlate with the volcanic ash deposits of the Santorini (Thera) eruptions
about 3300 years ago (Minoan) which have been found in many places in Western Anatolia (Sullivan 1988,
Oner 1999). The stratigraphical position and sedimentological characteristics of this ashy band are well in
concordance with these findings.

Through drill profiles, various sedimentary units can be distinguished in the pre-Holocene reddish-brown
unit of terrestrial deposit belonging to the Holocene transgression and following periods. From bottom to
top, these are:

1. Marinetransgression

(Middle Holocene : About 7000-6000 BP)

a. Fine sandy shallow marine sediments.

b. Coastal spit.

c. Ddltaic coast. Coarse sandy sediments including plant and shell remains.

2. Bronze Ageregression

a. Coadtal pool to the west of 1b. Volcanic ashy band of sediment. Filling of the pool.
3. Post-Bronz Age sea level rise

a. Wide flood and coastal creek (“azmak” in Turkish) channels on the former delta surface.
b. Coarse sandy coastal swamps. Narrower channels.

4. Mound deposit

a. Colluvial sediments washed down to the surroundings of the mound.

These units also represent the main paleogeographica stages in this area. The numbers indicate the main
geographical units and the letters their local environmenta variations. These symbols are used in the cross-
sections to show the sequence of the units (Figure 4, 5 and 6). Spatial distribution and paleogeographical
interpretation of these sedimentary units in the Bayrakli mound area are explained below in stratigraphical
order, starting from the transgression surface. It is obvious that whatever archaeological material there is
(especialy fragments of pottery) in a sediment unit should be interpreted as evidence of human existence in
the area.

The Holocene transgression covered the surface of the terrestrial deposit which surrounds the andesite base
of the mound (Figure 4, 5 and 6). This surface is about 4 m below present sea level near the mound, and
extends southward with a low inclination, becoming gradually deeper. In contrast, according to drilling
evidence from the sewage pumping station to the west, there is a noticeable feature, probably a deep old river
channel on the pre-Holocene surface. However, sedimentological data are not enough for further
interpretation and this topic is reserved for later study.

Although Holocene marine sediments covering the pre-Holocene reddish-brown terrestrial deposit near the
mound area are generally sandy, they do not exhibit any noticeable trace of wave activity. Therefore the sea
must have slowly covered a dlightly inclined surface. This interpretation is quite well in accordance with the
conditions of the period when the transgression slowed down around 7000-6000 BP (Kayan 1999).
Although one small fragment of pottery isfound in each of the two drill holes numbers 1 and 7, it is thought
that they fell from upper levels during the drilling operation. In general, the transgression surface and the
first marine sediment cover are sterile from the archaeological point of view. Therefore, it can be said that
there was no settlement in the area during this period.

The first transgressive sediment unit (1) is completely sandy (Figure 4, 5 and 6). The sand is more muddy
towards the small hill at the base of the mound (1c), but clean and loose towards the south. In the east, in
drill hole number 6, a unit of fine sandy marine mud was encountered (1a). This is evidence of a wide
marine indentation here. However, its northern and eastern margins were the sedimentation areas of coarse
sandy material coming from high relief (1d) (Figure 2 and 3). In fact, no marine sediment was found in drill
hole number 7 in the narrow depression to the north. Here, the pre-Holocene surface is covered directly by
fluvial sand at a depth of 6-6.5 m from the present surface (Figure 6). However, pieces of cardium shellsin
the sand indicate that the shoreline was not far away.

Based on this evidence, it can be concluded that the rising sea in the Holocene intruded eastward from the
south of the mound area, then advanced dightly northward, but never reached the north of the mound
(Figure 3). There is no evidence to indicate that the sea intruded between the mound area and the Bayrakli
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ridge to the west. Therefore, the mound area has never been covered by sea and has never been anidand. In
addition, the time of the maximum extension of the seato the east is earlier than the oldest known settlement
in the area, and even during this period there was no marine indentation eastward convenient for use as an
“inner harbour”. This very shallow marine environment filled rapidly, especially following the end of the sea
level rise. The thickness of the marine sediment unit is only about 2 m to the south and east of the mound
area. Asfor to the west, drilling evidence from the pumping station indicates that the thickness reaches 8 m
in the deeper part of the terrestrial base (Figure 4).

The grain size distribution of the transgressive sandy unit to the south of the mound area indicate a north-
south coastal spit (1b in drill hole numbers 8, 5 and 1) (Figure 3, 5 and 6). It has not been possible to
delineate the southern extension of the spit, or to explain whether it was just the beginning of along coasta
barrier, or only alocal spit. Immediately west of this spit (drilling number 1) a shallower small depression
(coastal pond) with finer muddy sediments is defined where coarse sandy material from the NW could not
penetrate because of dam effect of the spit (2a). Muddy sediments with laminae and bands containing
plentiful shell and plant remains support this interpretation. In addition, the sediments of a swampy
environment here seem related to a fresh water spring which comes out from the andesite bedrock below the
mound deposits. The spring was contained by the construction of a fountain during the Archaic period. The
stone walls of this fountain were found below the present surface during archaeological excavations
(Akurgal 1987). However, the greater part of the construction is under the water table. Subsurface swamp
sediments in this area must have been related to the spring water.

The upper surface of the marine sediment unit can be easily recognized by coarse sandy sediments (3a)
covering fine grained shallow water sediments (For example drill hole number 6). This surface is not clear
towards the higher mound area where former marine sediments are also coarse sandy (Figure 6). However,
muddy bands in sandy sediments including plant remains mark the transition. Another outstanding
characterigtic of this surface is a sandy band about 10 cm thick which includes volcanic ash as stated above.
This band, which was found in drillings numbers 1 and 8 in the south, has been preserved in the fine grained
sediments of a small, shallow, calm depression to the west of the previous spit formation. To the north, in
drilling number 7, the ashy band over the fluvia sand unit which was connected with the former marine
environment, indicates the end of a sedimentation period, and there is no marine or fluvial sediment unit
above it. Here, sedimentation was faster, because the area was limited and enclosed. Therefore, colluvial
sediments including archaeological material have been deposited over the ashy band.

If the volcanic ash belongs to the eruption of the Santorini volcano in the Aegean Sea about 3300 years ago,
the date of the surface when marine sedimentation ended can be identified. In addition, this will help to
explain that this was a period of increasing regional tectonic-volcanic activity, and sea level changes may
have been related to this activity. Therefore, the discovery and examination of this volcanic ash are of great
importance.

The surface covered by the band of volcanic ash is about 350-400 cm below present sea level to the south of
the mound area and 200 cm below it to the north, and there is no marine sediment on this surface. Another
noticeable feature is that the upper surface of the marine sediment unit which was encountered in the
drillings of the pumping station to the west is at the same level as the ashy band to the east (Figure 5). Based
on this evidence, it can be understood that the ashy band about 350 cm below present sea level to the south
of the mound area represents the upper surface of marine sedimentation during the middle Holocene. This
surface may have been covered by very shallow seawater.

After this period, sea level rise must have come to a standstill, or even have gone dightly into reverse.
Although no trace of terrestrial erosion has been found between sediment units 1 and 3, fluvial sand unit 3
everywhere directly overlies marine unit 1. As for sediment unit 2, between 1 and 3, this represents very
shallow water or even swamp conditions where the volcanic ash could have been preserved. This
environment is delineated to the west of the coastal spit running southward from the mound area. Coarse
sandy fluvia sediments which were brought by rivers from the north and east could not pass the spit and
were deposited in the calm shallow coastal pond.

In the old marine embayment to the east, the surface of marine sediment unit 1 is completely covered with
coarse sandy river deposits (3). Cardium shells in the sand indicate that the shoreline was not distant. Thus,
in this period, starting from about 3500 BP, the close surroundings of the mound area were no longer sea, but
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covered with coastal swamps and creeks (“azmak” in Turkish). For now, the data is insufficient to delineate
the exact position of the coastline at this time. However, it is obvious that the sea did not encircle the mound.
Thus, it is not possible to speak about an “inner harbour” to the east of the mound during the Bronze Age.

When examined in detail, different sedimentary units can be distinguished following the marine phase (3).
Variety is noticeable especialy to the south. After the small coastal depression had been filled in to the west
of the spit, and aflat surface had formed about 3500 BP at the same level as the no longer rising sea, coarse
sandy river sediments covered everywhere around the mound. However, these are muddy and cohesive
towards the gentle slopes of the mound because of colloidal plant content. In contrast, the sands are clean
and looser further away from the mound. Some strips of clean sandy deposition below the present surface
indicate old river channels (creek or “azmak”) to the south of the mound (3b).

Account must be taken of the fact that the upper surface of the marine sedimentation unit (1) around the
mound area is about 2-3 m below the present sea level, and ho marine or even coastal sediment has been
found above it. However, it is known that the sea rose to its present level in the following period. On the
other hand, the coarse sandy deltaic-fluvial sediment unit (3) which overlies the upper surface of the marine
unit (1), indicates that the sea did not intrude inland as an open water environment during the following rise
of about 2.5 m from surface 2 up to the present level. The reason must have been a ba ance between slow sea
level rise, and deltaic progradation on the coastal zone starting from 3300 years BP (Kayan 1997).

No archaeological material suitable for chronological interpretation has been found in sediment units number
1 (marine) and 2 (sandy swamp). Although two fragments of pottery were found at deeper levels, as stated
above, they are more likely to have fallen from higher levels during drilling operations. In contrast, there are
plenty of sherds everywhere in the overlying river msediments (3). They are generally transported, eroded
and rounded pieces, and belong not only to the mound area. At least some of them must have come from old
settlement areas in the catchments of rivers which bring water from the northeast. This means that in the
environs of Bayrakli mound, there were other settlements, especially on the northern slopes. This
interpretation is supported by the abundance of pot-sherds found in the deposit above the volcanic ashy
sediment band in drilling hole number 7. Fragments of pottery found in drilling holes are generaly very
small and eroded. Therefore their archaeological and chronological interpretation was not possible.

If the volcanic ashy sediment band really belongs to 3300 BP, it is significant that no archaeological material
was found below it, because this means that settlement started about 5000 years ago in the Bayrakli mound
area. Of course it is possible to explain in other ways why there is no trace of any artefacts in drilling holes
belonging to the period between these two dates. For example the settlement was smaller during the initia
periods, and remains of artefacts may be very few, and may be in the middle part of the mound area where
we could not bore. In conclusion, it is clear that our drilling holes are not sufficient in number, and that more
detailed research is necessary in this area. In addition, laboratory analyses are necessary on the volcanic ash
and C14 datings are needed on the samples of organic materials.

The base of the southern part of Bayrakli mound is on a flat surface of sandy river sediments, almost at
present sea level (Figure 5 and 6). Underlying sediments were generally deposited in a swamp environment
and include fragments of pottery. Therefore during initial periods, a small settlement may have existed on the
highest part of the mound area, and only covered a wider area following deposition and the rising of the
surrounding area, and drying out of the swamps.

Of course, various stratigraphical units or levels can be distinguished in the depositional mass of the mound.
Archaeologists have been performing interpretations based on the results of research and excavations.
However, reaching the earliest settlement layers and interpreting them present difficulties because stone
walls at the base of Archaic constructions cover settlement remains of earlier periods, and it is not possible to
remove them due to their archaeol ogical importance.

Conclusions

Bayrakli mound, which is located in the northwestern corner of the Bornova plain, about 600 m from the
coast, is considered to be the oldest urban settlement of lzmir in classica times. Archaeological
investigations indicate that settlement history goes back to about 5000 years BP. It has been possible to
conclude the following points based on regional paleogeographical interpretation of sedimentological data
obtained by drilling studies around the mound:
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* Rising sea during the Holocene reached the Bayrakli area toward the end of the transgression (Middle
Holocene: About 6000 years BP), and covered a pre-Hol ocene terrestrial -depositional surface which was not
very rough. It has been shown that the shoreline did not intrude very far landward (towards the east), and the
seawas very shallow along the coastal strip.

* It is revealed that the sea extended eastward from the south of Bayrakli mound area and made a small
shallow indentation. However, coarse sandy sediments which were brought by rivers coming from the east
and north rapidly filled this shallow bay. The upper surface of this deposition is about 2-3 m below present
sea level around the mound area. Marine sediments were not found over this surface. Therefore, the Bayrakli
mound area has never been an island. Also, it is concluded that during the old settlement periods, there was
no marine extension to the east of the mound area convenient for use as an harbour.

* In the marine sediment unit, a coastal spit was reveaed extending southward from the south of the mound.
Also it is understood that there was a small shallow depression, a coastal pond, to the west of the spit, formed
following marine sedimentation. Initially, a fine sandy band of sediment including volcanic ash was
deposited in this area. Then, it was overlain by fine sandy, laminated mud, including much plant material. A
band of ashy sediment was also found in the depression to the north of the mound. If this belongs to the
eruption of Santorini (Thera) about 3300 years ago, it may be taken as areference surface.

* The first flat depositional surface of the end of the transgression period was covered with coarse sandy
fluvia sediments. These filled this surface up to the present sealevel. In this section, subsurface clean sandy
sediment strips indicate former river or creek channels. These are evidence that the sandy sediments of rivers
on the coast prevented marine intrusion inland during the last sea-level rise of about 2-3 m. Towards the
mound, post-marine sediments change into sandy swamp sediments and include colluvial material washed
down from the mound with archaeol ogical material, especially small fragments of pottery.

* Real mound deposit starts a few tens of cm below present sea level at the base and its massrisesto 20 min
the northern part. Various settlement layers from the Bronze Age and following periods have been
distinguished in the body of the mound by means of archaeologica investigation and excavation.

* |t is necessary to date stratigraphical units identified here in order to place geographical change and
development chronologically in the environs of the Bayrakli mound. Convenient organic material for C14
dating can be found in almost al of the drilling holes. In addition, analyses on the origin and dating of the
volcanic ash which was found to the north and south of the mound would be useful, and would make a great
contribution to regional paleogeographical interpretations.


AdG
Texte surligné 

AdG
Texte surligné 




