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Biiyiik Menderes Deltasi’min kuzeyinde yer alan Samsun Dagi’min giiney
yamaglarindaki ~ birikinti  konilerinin  Holosen'deki  gelisimlerini  ortaya
koyabilmek, konileri olusturan havzalarin fiziki cografya ozellikleri ile
iliskilendirebilmek amaciwyla gerceklestirilen calismada 30 adet aliivyal delgi
sondaj yapilmistir. Sondajlar, birikinti konileri ile ova yiizeyinin kesistigi yerlerde
yapilmis olup derinlikleri 2,70 m ile 23 m arasinda degismektedir. Sondajlarin
farkly seviyelerinden sedimantolojik ve paleontolojik analizler i¢in érnekler
almmugtir. Sondajlardan alinan orneklerin  sedimantolojik ve paleontolojik
analizleri ile sediman ozellikleri ayrintili bir sekilde ortaya konulmustur.
Sedimanlar; fliivyal, gecis ve denizel olmak tizere 3 ana birime ayrilmistir. Bu
birimlerin ayrilmasinda sedimantolojik verilerin yami sira paleontolojik veriler
(Ostrakodlar, foraminiferler, gastropodlar ve bivalvialar) indikator olarak
kullamlmistir. Soz konusu ¢alismada incelenen 834 farkli seviyede bulunan ve
degisen ortam kosullarinin belirlenmesinde, sediman birimlerinin ayrilmasinda
indikatér olarak kullanilan mikropaleontolojik (Ostrakodlar ve foraminiferler)
bulgular burada sunulmustur.
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In the study which was carried out to reveal the development of the alluvial cones
in the southern slopes of the Mount Samsun located to the north of the Biiyiik
Menderes Delta in Holocene and associate it with the physical geographical
characteristics of the basins that form the cones, 30 alluvial core drilling were
utilized. The core drilling were made at the intersection of the deposit cones and
the plain surface and their depths ranges between 2.70 m and 23 m. Samples were
taken from different levels of the core drilling for sedimentological and
paleontological analyses. With the sedimentological and paleontological analyses
of the samples taken from the core drilling, sediment characteristics were
determined in detail. The sediments were divided into 3 main units as fluvial,
transition and marine. While separating these units, in addition to
sedimentological data, paleontological data were also used as an indicator. This
study presents the micropaleontological findings that were used as an indicator
for determining the environmental conditions found on the 834 different levels
examined in the study and separating the sediment units.
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Biiyiik Menderes Deltasi 'nin Kuzeyinde Yapilan Delgi Sondajlarda Mikropaleontolojik Bulgular

1. Giris

Mikropalentoloji, Paleontolojinin mikrofosilleri inceleyen bir alt bolimiidiir. Mikrofosiller,
genellikle mikron boyutunda olmalar1 nedeniyle mikroskop gibi bir biiyiiltiicii kullanilarak
goriilebilmekte ve incelenebilmektedir. Jeolojik ¢aglarin farkli donemlerinde farkli ortamlarda yasamis
olan mikroskobik canlilarin kullanim alanlarin ¢esitlenmesi mikropaleontolojinin 6nemini giin gegtikce
arttirmaktadir (Erdogan, 1993; Inan, 2009).

Farkli alanlardaki ¢alismalarda kullanilan mikropaleontolojik veriler giiniimiizde dogal ¢cevrede
meydana gelen degismelerin belirlenmesinde bagvurulan temel veri konumundadir. Mikropaleontolojik
analizlerin temel veri kaynagi olmasi canlilarin bulunduklar1 ortami yansitmalari ile iligkilidir. Ciinki
her canli kendine has bir takim &zellikler ile farkli ortamlarda (karasal, denizel, lagiin, bataklik, g6l,
hafif tuzlu su, tatli su gibi) yasamaktadir. Dolayisiyla farkli ortamlarda yasamig canlilara ait fosiller ile
canlinin yasadigi ortam belirlenebilmekte ve gecmise yonelik degerlendirmeler yapilabilmektedir.
Ozellikle sedimanlar icerisinde daha iyi korunabilen ve bol miktarda bulunan mikrofosiller ortam
hakkinda oldukga giivenilir bilgiler saglamaktadir (Barbieri ve Vaiani, 2018; Boomer vd., 2003;
Murray, 2000; Murray, 2006). Yasam ortaminda fosilleri kalan canlilar bu a¢idan ¢ok daha 6nemlidir.
Ornegin bentik foraminiferler bu tip canlilardir.

Son dénemde mikropaleontolojik (Ostrakod ve foraminifer) verilerden yararlanilarak birgok
calisma yapismistir. Bu ¢aligmalarin 6zellikle deltalar ve kiy1 alanlarinda yogunlastigi goriilmektedir.
Dogal gevrenin daha hizli degistigi alanlar1 olan deltalar ve kiyilarda bu degisimlerin belirlenmesinde
mikropaleontolojik veriler ortam 6zelliklerini (Tatl su, hafif tuzlu su, bataklik, lagiin, denizel) yansitan
indikator (Gosterge) konumundadir. Dolayisiyla bu gibi ¢aligmalarda mikropaleontolojik veriler bu
amag ile kullamlmustir (Akbulut ve Oner, 2015; Armstrong ve Brasier, 2005; Gokgen, 1976; ilhan, 2017;
Karadas, 2014; Kayan, 2015; Kayan ve Oner, 2015; Miillenhoff vd., 2004; Oner vd., 2013; Oner ve
Akbulut, 2015; Oner, 2016; Oner vd., 2018; Vardar, 2010; Vardar ve Oner, 2017; Vardar vd., 2017;

Vardar, 2018; Yildiz ve Oner, 2015).

Biiyiik Menderes Deltasi’nin kuzeyinde yer alan Samsun Dagi’nin giliney yamaglarindaki
birikinti konilerinin Holosen’deki gelisimlerini ortaya koyabilmek, konileri olusturan havzalarin fiziki
cografya ozellikleri ile iligkilendirebilmek amaciyla yapilan ¢alisma kapsaminda aliivyal delgi sondajlar
yapilmugtir  (ilhan, 2017; Sekil 1). Yapilan sondajlardan alinan &rneklerin sedimantolojik ve
paleontolojik analizleri ile sediman 6zellikleri ayrintilt bir sekilde incelenmistir. Sedimanlar; fliivyal,
gecis ve denizel olmak {izere 3 ana birime ayrilmistir. Bu birimlerin ayrilmasinda paleontolojik veriler
(Ostrakodlar, foraminiferler, gastropodlar ve bivalvialar) indikator olarak kullanilmistir. Burada s6z
konusu c¢alismada bulunan ve degisen ortam kosullarinin belirlenmesinde, sediman birimlerinin
ayrilmasinda bir indikator olarak kullanilan mikropaleontolojik (Ostrakodlar ve foraminiferler) bulgular
sunulmustur.
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[ ] Sondaj Noltalar:

Sekil 1. Calisma alaninin lokasyonu ve sondaj noktalart (Kirmizi noktalar sondaj yerlerini, sayilar sondaj numarasini
gostermektedir. K ile baslayan sondajlar ise Kadikalesi ve ¢evresinde yapilan sondajlar1 gostermektedir).
Kaynak: ilhan, 2017.

2. Materyal ve Yontem

Calismada verilerimizi olusturan sediman ornekleri Samsun Dagi’nin gilineyinde yer alan
birikinti konileri ile ova yiizeyinin kesistigi noktalarda yapilan aliivyal delgi sondajlarindan alinmistir
(Sekil 1). Uzerindeki yerlesmeler ile adlandirilan fakli boyutlardaki bu koniler: Séke, Akgakonak
(Giimelez), Giilliibahge, Boynak, Atburgazi, Tuzburgazi, Doganbey ve Dalyan birikinti konileridir.
Samsun Dagi’nin giineyinde yapilan ve bu g¢aligmanin temel verilerinin saglandigi aliivyal delgi
sondajlar farkli donemlerde farkli noktalarda yapilmis olup, yapilma sirasma gore (01, 02, 03 vb.
sekilde) numaralandirilmistir. Samsun Dagi’nin kuzeyinde K-sondaj numarasi ile gosterilen sondaj
noktalari ise Kadikalesi ve ¢evresindeki Paleocografya — Jeoarkeoloji ¢alismalari kapsaminda yapilan
sondajlar1 gdstermektedir (ilhan, 2017; Yildiz ve Oner, 2015; Sekil 1).

Sondajlar, Ege Universitesi Cografya Boliimii’ne ait degisik 6zellikteki ekipmanlar kullanilarak
yapilmistir (Sekil 2). Farkli donemlerde yapilan sondajlarin biiyiilk bir boliimiinde giliniimiiz deniz
seviyesinin altina inilmistir. Sondajlarin derinlikleri yiizeyden itibaren 270 cm ile 2300 cm arasinda
degismektedir. Arazide yapilan ilk degerlendirmelerin yani sira sondajlarin gesitli seviyelerinden
laboratuvar analizleri i¢in 6rnekler alinmistir. Alinan drnekler igerisinde toplam 834 farkli seviyeye ait
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ornegin hem sedimantolojik analizi hem de paleontolojik incelemeleri ayrintili olarak yapilmistir
(Cizelge 1).

Sekil 2. Benzin motorlu vurma baslikli Atlas Copco Cobra 248 ve Mkl ile sondaj ekipmanlari, sondaj ¢alismalarindan bir
goriiniim ve sondaj karotlarma bir 6rnek (10 nolu sondaj karotu).
Kaynak: ilhan, 2017.

Sondajlardan alinan drnekler, Ege Universitesi Edebiyat Fakiiltesi Cografya Béliimii Aliivyal
Jeomorfoloji Laboratuvari’nda incelenmistir. Sondajlarin farkli seviyelerden alinan 5 ve 10 gramlik
ornekler bir beher igerisine konulmus ve igerisine 150 ml su ilave edilerek karigtirilmigtir. Daha sonra
ornek icerisine 5 ml (% 30’luk) hidrojen peroksit konulmustur. Ornek 1 — 2 giin bekletildikten sonra
230 mesh’lik elekte (Elek gozii 63 mikron) yikanmustir. Yikanan 6rnekler bir petri i¢erisine konularak
50 C°’de kurutulmustur. Kuruyan ornekler stereo mikroskopta ayrintih bir sekilde incelenmistir.
Mikroskopta goriillen fosiller sediman ornegi igerisinden tek tek secilmistir. Ayrilan fosiller
foraminiferler, ostrakodlar ve mollusklar (Gastropod ve bivalvia) olarak kendi iglerinde gruplandirilarak
ayri petrilere alinmistir.

Sediman 6rneklerinden ayiklanan makro ve mikro fosiller stereo mikroskoba uyumlu bir kamera
araciligi ile hassas bir sekilde 6lgekli olarak dijital fotograflart ¢ekilmistir (Sekil 3). Dijital fotograflar
alinan her bir fosil tamimlanmak ve ortam 6zellikleri hakkinda bilgi edinilmek iizere alaninda uzman
kigilere gonderilmistir. Bu caligmaya konu olan mikropaleontolojik bulgulardan ostrakodlarin
tamimlanmasinda Prof. Dr. Atike Nazik, foraminiferlerin tanimlanmasinda Prof. Dr. Engin Meri¢
hocalarimiz yardimer olmustur. Ayni zamanda g¢alisma alami ve yakin g¢evresinde ostrakod ve
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foraminiferleri iceren calismalardaki levha ve sekillerden de yararlanilmistir (Akbulut ve Oner, 2015;
Altinsagli, 2014; Aygen, 1996; Cimerman ve Langer, 1991; Cevik, 2009; Gokgen, 1976; Karadasg, 2012;
Kayan ve Oner, 2015; Meri¢ vd., 2004; Miillenhoff vd.,2004; Parlak ve Nazik, 2016; Oner vd., 2013;
Oner ve Akbulut, 2015; Tuncer ve Tunoglu, 2015a; Tuncer ve Tunoglu, 2015b; Vardar, 2010; Vardar
vd., 2017; Vardar ve Oner, 2017; Vardar, 2018; Yildiz ve Oner, 2015).
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Sekil 3. Sedimanlarin igindeki fosillerin ayrilmasinda, depolanmasinda kullanilan araglar, mikroskop ve fosillerin dijital
fotograflanmasinda kullanilan Kameram yaziliminin arayiizii.
Kaynak: Ilhan, 2017.

Cizelge 1. Sondaj bilgileri ve drnek sayilari

Sondaj Sondaj Sondaj Incelenen = Sondaj Sondaj Sondaj Derinligi ~ Incelenen

No  Yiikseltisi(m) Derinligi (cm) Ornek Sayis1 | No  Yiikseltisi (m) (cm) Ornek Sayis
1 125 1765 26 16 10,0 2000 32

2 10,0 1500 23 17 4,0 500 7

3 10,0 2300 28 18 3,0 875 21

4 40 1700 27 19 10 1120 21

5 50 1600 27 20 9,0 1800 26

6 40 1600 27 21 11,0 2000 26

7 25 1700 31 22 17,0 1900 28

8 50 1100 22 23 9,0 1900 33

9 4,0 1405 27 24 9,5 2000 30

10 30 1800 28 25 13,0 1300 29

11 9,0 2000 30 26 9,0 1900 81

12 9,0 1900 28 27 2,0 1800 30

13 10,0 270 7 28 14,0 1900 25

14 9,0 1700 28 29 9,0 1400 28

15 8,5 1900 32 30 6,0 1600 26

Kaynak: ilhan, 2017.
3. Bulgular

Biiyilk Menderes Deltasi’nin kuzeyinde yapilan aliivyal delgi sondajlardan alinan sediman
ornekleri icerisinden toplam 834 farkli seviyeye ait Ornegin makro ve mikro fosil incelemeleri
yapilmistir. Bu ¢alismada mikro fosil incelemeleri sonucunda bulunan ostrakod ve foraminiferlere yer

verilmistir,
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3.1 Ostrakodlar

Ostrakodlar, Arthropoda (Eklem bacaklilar) dalinin Crustacea sinifina ait bir alt sinif olup, sag
ve sol olarak boyutlar1 birbirinden farkl ¢ift kapak tasiyan, oval, bobrek ya da fasulye sekline sahip
mikroskobik organizmalardir (Inan, 2009). Biiyiik bir cogunlugu 0,4 mm ile 1,5 mm arasindadir. Bazi
tatli su ostrakodlarinin boyutlar1 5 mm’ye kadar ulasmaktadir. 30 mm’ye kadar olan makro boyutta
olanlarina ise denizel formlarda rastlanilmaktadir (Moore, 1961; S6nmez — Gokgen, 1964).

Ostrakodlar biitiin sucul ortamlarda gelisebilmekte ve yasayabilmektedir. Kaynaklar, yeraltt
sulari, goller, goletler, akarsular, mevsimlik olusan gdller, denizler, okyanuslar, lagiinler, batakliklar ve
haligler ostrakodlarin yasam alanlar1 arasinda yer almaktadir (Delorme, 1991). Bu farkli su ortamlariin
Ozelliklerine baglh olarak (tuzlululuk, sicaklik, derinlik, suda ¢6ziilmiis oksijen, pH, hidrodinamik
kosullar vb. 6zellikler) ostrakodlarin tiirleri degismektedir. Bununla birlikte bulunduklari su ortaminin
ozellikleri ecophenotypic farkliliklarin olugmasina neden olmaktadir (Armstrong ve Brasier, 2005;
Benson, 1959; Maillet vd., 2013; Reyment vd., 1988; Ruiz vd., 2013). Dolayisiyla ostrakod fosilleri
bulunduklar1 ortami (Tatli su ortamu, hafif tuzlu su ortami, denizel ortam) yansitabilmektedirler.
Ostrakodlarin bulunduklar1 ortami yansitabilmesi, ¢evresel degismelerin belirlenmesinde bir indikator
(Gosterge) olarak kullanilmasini saglamaktadir (Boomer vd., 2003; Briceag ve lon, 2013; Frenzel ve
Boomer, 2005; Holmes ve Chivas, 2002; Horne vd., 2012; Kiilkoylioglu, 2003; Kiilkéyliioglu, 2004;
Sonmez-Gokgen, 1964).

Bu ¢aligmada bulunan ostrakodlardan yansittigi ortam 6zellikleri goz oniine almarak sediman
birimlerinin ayrilmasinda ve degisen ortam kosullarinin belirlenmesinde yararlanilnustir (ilhan, 2017).
Ostrakodlar tiir sayisi ve ayni seviyede birlikte bulundugu diger tiirler de dikkate alindiktan sonra
indikator olarak degerlendirilmistir. Ciinkii baz1 ostrakod tiirleri farkli kosullari tolore edebilme, farkli
kosullara uyum saglama gibi 6zelliklere sahiptir. Ornegin hafif tuzlu su kosullarini yansitan tiir olan
Cyprideis torosa kozmopolit bir dagilima sahip olup tuzlulugun yani sira sicaklik, oksijen gibi farkli
kosullara uyum saglayabilmektedir (Deckker ve Lord, 2017; Meisch, 2000; Meri¢ vd., 2003; Roberts
vd., 2018). Dolayisiyla Cyprideis torosa bulundugu seviyelerde ortam kosullar1 belirlenirken birlikte
bulundugu tiirlerin 6zellikleri ile bunlarin sayisina dikkat edilmistir (ilhan, 2017).

Acantocythereis hystrix, Argilloecia sp., Aurila arborescens, Aurila convexa, Aurila speyeri,
Bacuniella sp., Basslerites berchoni, Callistocythere sp., Candona sp., Candona neglecta, Candona
parallela pannonica, Carinocythereis carinata, Cytheretta adriatica, Cytheridea neapolitana,
Cytheretta judaea, Carinocythereis carinata, Carinocythereis rhombica, Costa tricostata, Cushmanidea
turbida, Cyprideis sp., Cyprideis torosa, Cypridopsis vidua, Cytheretta adriatica, Cytheretta judaea,
Cytherois sp., Eucypris sp., Hemicytherura sp., Heterocypris salina, Heterocythereis albomaculata,
Hiltermannicythere turbida, Hiltermannicythere rubra, llyocypris sp., Leptocythere sp., Leptocythere
bituberculata, Leptocythere multipunctata, Leptocythere ramosa, Limnocythere inopinata, Loxoconcha
agilis, Loxoconcha bairdi, Loxoconcha elliptica, Microceratina sp., Paracytherois sp., Paradoxostoma
triste, Pseudocandona sp., Pseudocandona compressa, Pontocythere turbida, Semicytherura sp.,
Semicytherura incongruens, Urocythereis sp., Urocythereis oblonga, Xestoleberis sp., Xestoleberis
aurantia ve Xestoleberis depressa incelenen orneklerde bulunan ve tanimlanan ostrakodlart
olusturmaktadir (Cizelge 2, Sekil 4, Sekil 5, Sekil 6).
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Cizelge 2. Ostrakodlarin sondajlara gore dagilinu

Sondaj No
1 2 3 4 5 6 7 8 9 10 11 1213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Acantocythereis hystrix X X X
Argilloecia sp. X X X X X X X X X X X X
Aurila arborescens
Aurila convexa X X X X
Aurila speyeri X X X
Bacuniella sp. X X X X
Basslerites berchoni X X X X
Callistocythere sp. X X X X
Candona sp.
Candona neglecta
Candona parallela pannonica
Carinocythereis carinata X X
Costa tricostata X
Cytheretta adriatica
Cytheridea neapolitana X
Cytheretta judaea X
Carinocythereis carinata X
Carinocythereis rhombica X
Cushmanidea turbida X X X X X
Cyprideis sp. X X X
Cyprideis torosa X X' X X' X X X X X X X X X X X X X X
Cypridopsis vidua X X X
Cytheretta adriatica X
Cytheretta judaea
Cytherois sp. X X X X
Eucypris sp. X X X X X X X X X X X X X X X X X
Hemicytherura sp.
Heterocypris salina X X X X X X X X X X
Heterocythereis albomaculata X
Hiltermannicythere turbida
Hiltermannicythere rubra
Ilyocypris sp. X X X X X X[ X X X XX
Leptocythere sp. X X X
Leptocythere bituberculata X X
Leptocythere multipunctata X X
Leptocythere ramosa X
Limnocythere inopinata X
Loxoconcha agilis X X X X X X X X
Loxoconcha bairdi X
Loxoconcha elliptica X XX X X X X X X X X X X X X X X X X X X
Microceratina sp. X
Paracytherois sp. X X X X X
Paradoxostoma triste
Pseudocandona sp. X X X X X X X X X X X X XX X
Pseudocandona compressa
Pontocythere turbida X
Semicytherura sp. X X X X X X X
Semicytherura incongruens X X X X X
Urocythereis sp. X
Urocythereis oblonga X
Xestoleberis sp. X X X X X X X X
Xestoleberis aurantia
Xestoleberis depressa X

Kaynak: ilhan, 2017.
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Sondajlarin hepsinde farkl tiirlere ait ostrakodlara rastlanilmigtir. Bununla birlikte sondajlarda
bulunan ostrakodlarin tiir ¢esitligi ve yogunlugunda sondajlara gore farkliliklar da s6z konusudur.
Argilloecia sp., Candona sp., Candona neglecta, Candona parallela pannonica, Cyprideis torosa,
Eucypris sp., Heterocypris salina, llyocypris sp., Leptocythere sp., Loxoconcha elliptica,
Pseudocandona sp. tiim sondajlarin hemen hemen hepsinde bulunan baskin ostrakodlar olarak
belirlenmistir (Cizelge 2). Cyprideis torosa bu tiirler i¢erisinde say1 bakimindan en fazla bulunan tiir
olmustur.

Candona sp., Candona neglecta, Candona parallela pannonica, Cypridopsis vidua, Ilyocypris
sp., Pseudocandona sp., Pseudocandona compressa fliivyal - koliivyal sedimanlarin ayrilmasinda
yararlanilan ostrakodlardir. Genellikle tathi su kosullarinda yasayan bu tiirler incelenen o6rnekler
igerisinde yiizey ile giiniimiiz deniz seviyesi arasindaki seviyelerde baskin tiirler olarak bulunmustur
(Altinsacli, 2014; Aygen, 1996; Ilhan, 2017; Kiilkdyliioglu, 2003; http://www.marinespecies.org, 2018).

Bacuniella sp., Cyprideis sp., Cyprideis torosa, Cytherois sp., Eucypris sp., Hemicytherura sp.,
Heterocypris salina, Limnocythere inopinata, Loxoconcha elliptica gibi tiirler denizel sedimanlar ile
fliivyal sedimanlar arasinda gecis Ozelligi gosteren birim icerisinde sayr bakimindan baskindir
(Altinsagli, 2014; Aygen, 1996; Boomer and Frenzel, 2011; Frenzel and Boomer, 2005; Ilhan, 2017;
Per¢in—Pagal ve ark., 2015; http://www.marinespecies.org, 2018).

Acantocythereis hystrix, Argilloecia sp., Aurila arborescens, Aurila convexa, Aurila speyeri,
Basslerites berchoni, Callistocythere sp., Carinocythereis carinata, Costa tricostata, Cytheretta
adriatica, Cytheridea neapolitana, Cytheretta judaea, Carinocythereis carinata, Carinocythereis
rhombica, Cushmanidea turbida, Heterocythereis albomaculata, Hiltermannicythere turbida,
Hiltermannicythere rubra, Leptocythere sp., Leptocythere bituberculata, Leptocythere multipunctata,
Leptocythere ramosa, Loxoconcha agilis, Loxoconcha bairdi, Microceratina sp., Paracytherois sp.,
Paradoxostoma triste, Pontocythere turbida, Semicytherura sp., Semicytherura incongruens,
Urocythereis sp., Urocythereis oblonga, Xestoleberis sp., Xestoleberis aurantia ve Xestoleberis
depressa denizel sedimanlarin ayrilmasinda yararlanilan sig denizel ortami yansitan ostrakodlardandir.
Tuzlu su, hafif tuzlu su kosullarini yansitan bu tiirler incelenen 6rnekler igerisinde giiniimiiz deniz
seviyesinin altinda bulunmustur (Altmsacli, 2014; Aygen, 1996; Ilhan, 2017; Pergin—Pacal ve ark.,
2015; http://www.marinespecies.org, 2018).
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Pseudocandona compressa

llyocypris sp.

llyocypris sp.

Cypridopsis sp.

P

Cytherois sp.

Cyprideis sp.

b

Cyprideis torosa

£

Eucypris sp.

Heterocypris salina

‘4

Xestoleberis sp.

Xestoleberis aurantia

Xestoleberis depressa

Basslerites berchoni

Cytherois sp.

Sekil 4. Sondajlarda bulunan ostrakod fosilleri.

Kaynak: ilhan, 2017.
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Loxoconcha bairdi

Paracytherois sp.

Argilloecia sp.

Cushmanidea turbida

”v

Cytheretta judaea

Cytheretta judaea

Heterocythereis
albomaculata

Aurila arborescens

[Heterocytheris albomaculata

Leptocythere sp.

Leptocythere ramosa

Leptocythere bituberculata

~

Leptocythere multipunctata

Callistocythere sp.

-

Acantocythereis hystrix

Ve

Costa tricostata

Sekil 5. Sondajlarda bulunan ostrakod fosilleri.

Kaynak: ilhan, 2017.
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Hiltermannicythere turbida Hemicytherura sp. Aurila speyeri

Carinocythereis rhombica Cytheridea neapolitana Semicytherura sp. Semicytherura incongruens

0,25 mm

Sekil 6. Sondajlarda bulunan ostrakod fosilleri.
Kaynak: ilhan, 2017.

3.2 Foraminiferler

Mikrofosillerin en 6nemli takimi olan ve mikropaleontolojinin ana konusunu olusturan
foraminiferler, yeryuvari iizerinde hayatin belirmesiyle ortaya ¢ikmis ve zamanla gelismeye baslamisg
olan bir hiicreli ve genellikle ¢ok kiiciik olan canlilardir (Inan, 2009; Merig, 1983). Foraminiferlerin
biiylik bir cogunlugu denizel ortamlarda yasamaktadir. Bunun yaninda tath ve hafif tuzlu sularda da
yasayanlar1 bulunmaktadir. Farkli derinliklerdeki yasam sartlarina uyum saglayabilen foraminiferler,
o6zellikle neritik bolgede yasamlarini siirdiiriirler (Merig, 1983).

Farkli denizel ortamlarda bulunmalar1 ve genellikle ¢ok sayida olmalarindan dolay:
foraminiferler g¢evresel kosullart incelemek igin kullanilan en uygun organizma grubu olarak
degerlendirilmektedir. Foraminiferlerin yasamlar1 ¢okelme ortaminin derinlik, sicaklik, tuzluluk, deniz
dibi morfolojisi, oksijen, organik madde miktar1 ve 151k kosullar1 gibi baz1 ekolojik faktdrlere baglidir
(Inan, 2009). Dolayisiyla foraminiferlerin bu faktérlere bagliliklari ekolojik ve gevresel kosullarda
meydana gelen degismelerin belirlenmesine, degerlendirilmesine olanak saglamaktadir (Alve, 1995;
Murray, 1991; Phleger, 1970; Yanko ve ark., 1999).
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Calismada mikropaleontolojik bulgular arasinda yer alan foraminiferlere ait farkli tiirler
bulunmustur. Bulunan foraminiferler incelenen drnekler igerisinde giinlimiiz deniz seviyesi ve altindaki

seviyelerde say1 ve ¢esitlilik agisindan oldukga zengindir (Cizelge 3).

Cizelge 3. Foraminiferlerin sondajlara gére dagilimu.

Sondaj No

Foraminiferler
1 2 '3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Adelosina sp. X X X X X X X X | X X X X X
Adelosina cliarensis X X X X
Adelosina duthiersi X

Adelosina mediterranensis X X X X

Ammonia sp. X X X X X X X X X X
Ammonia compacta X X X X X X X X X X X X X X [ X X X
Ammonia tepida X X X X X X X X X XX X X X X X X X X X X X X X
Brizalina sp. X

Challengerella bradyi X

Cribroelphidium sp. X X X

Elphidium sp. X X X X X X X X X X X X X X X X X X X X
Elphidium advenum X X
Elphidium complanatum X X XX X X X X X X X X X X X X
Elphidium crispum X X X X X X X X X X X X [ X X
Elphidium macellum X X

Globigerina sp. X XX X

Lobatula lobatula X X X X X' X X X X X X X X
Neoponides sp.

Neoponides bradyi X X X X X X X [ X X
Nonion sp. X X X X X X X X X X X X X X X
Nonion depressulum X X X X X X X X X X

Orbulina sp. X X

Ouinqueloculina sp. X X X X X X X X X X X XX X X X X X X X
Ouinqueloculina seminula X X X X X X X X X X X X X X X [ X X X
Planorbulina mediterranensis X X X
Rosalina bradyi X X X X X X
Siphotextularia concava X

Spiroloculina sp. X X X
Spiroloculina angulosa X X

Textularia sp. X X X X

Triloculina sp. X X X X X X X X

Triloculina marioni X X X X X X X

Kaynak: ilhan, 2017.

Adelosina sp., Adelosina cliarensis, Adelosina duthiersi, Adelosina mediterranensis, Ammonia
sp., Ammonia compacta, Ammonia tepida, Brizalina sp., Challengerella bradyi, Cribroelphidium sp.,
Elphidium sp., Elphidium advenum, Elphidium complanatum, Elphidium crispum, Elphidium macellum,
Globigerina sp., Lobatula lobatula, Neoponides sp., Neoponides bradyi, Nonion sp., Nonion
depressulum, Orbulina sp., Ouinqueloculina sp., Ouinqueloculina seminula, Planorbulina
mediterranensis, Rosalina bradyi, Spiroloculina sp.,  Spiroloculina angulosa, Textularia sp.,
Triloculina sp., Triloculina marioni incelenen seviyelerde bulunan foraminiferlerdir (Cizelge 3; Sekil
7; Sekil 8).

356



Rifat Ilhan ve Ertug Oner

Bulunan foraminiferler igerisinde Ammonia tepida 17, 22, 25, 28 nolu sondajlar disindaki tiim
sondajlarda bulunan ve baskin olan foraminiferdir (Cizelge 3). Ammonia tepida disinda Ammonia
compacta, Elphidium complanatum, Elphidium crispum, Lobatula lobatula, Ouinqueloculina seminula
incelenen 6rnekler igerisinde en fazla bulunan foraminiferlerdendir (Cizelge 3; Sekil 7; Sekil 8). 22, 25
ve 28 nolu sondajlarda ise foraminiferlere ait herhangi bir tiire rastlanilmamstir. Bu sondajlarmn farkl
seviyelerinde bulunan ostrakod tiirleri de tatli su kosullarini yansitan tiirler olusmaktadir (Cizelge 2).
Dolayisiyla 22, 25 ve 28 nolu sondajlarda bulunan ostrakod tiirleri, foraminiferlere ait herhangi bir tiiriin
bulunamamasi ve sedimantolojik analiz sonuglarina gore bu noktalarda inilen derinlik itibartyla denizel
bir ortamin olmadig1 sdylenebilir.

Incelenen 6rnekler icerisinde bulunan foraminiferler s1g denizel ortami yansitan tiirlerden
olusmaktadir (Ilhan, 2017; Kayan ve Oner; 2015; Meri¢ vd., 2000; Meri¢ vd., 2004; Meric ve Yokes,
2008; Nazik, 1994; Oner ve Akbulut, 2015; Vardar, 2018). Bununla birlikte pelajik — plankton
ozellikteki foraminiferlerden olan Orbulina sp. ve Globigerina sp. 6, 10, 11 ve 19 nolu sondajlarin
giinimiiz deniz seviyesi; altindaki derinliklerinde bulunmustur. Bu foraminiferler bulunduklari
seviyelerde s1g denizel ortami yansitan foraminiferler ve ostrakodlar ile birlikte olup, sayisal olarak
oldukca azdir. Agik denizel ortami karakterize eden bu tiirlerin yiizeylerinin asinmis ve kristallesmis
olmas1 bulunduklar1 bu sondaj noktalarina tasimus olduklari gostermektedir (Akbulut ve Oner, 2015;
fThan, 2017; Meric vd., 2004; Sekil 8).
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Ammonia sp. Ammonia tepida

Elphidium sp.

Elphidium macellum Cribroelphidium sp.

Neoponides sp. Neoponides bradyi

Quinqueloculina seminula Adelosina sp.

Sekil 7: Sondajlarda bulunan foraminifer fosilleri.
Kaynak: ilhan, 2017.
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i "

[Adelosina mediterranensis Triloculina marioni Spiroloculina sp.

! Planorbulina

Spiroloculina angulosa Textularia sp. mediterranensis Orbulina sp.

e
Loty

Globigerina sp. Ouinqueloculina seminula Elphidium crispum Ammonia tepida
0,25 mm

Sekil 8: Sondajlarda bulunan foraminifer fosilleri.
Kaynak: ilhan, 2017.

4. Sonug¢

Calismada Biiyilk Menderes Deltasi’nin kuzeyinde 30 farkli noktada yapilan aliivyal delgi
sondajdan alinan sediman Ornekleri igerisinde 834 farkli seviyede bulunan ostrakod ve foraminiferlere
ait mikropaleontolojik bulgular sunulmustur. Farkli ortamlar1 (Hafif tuzlu su, denizel, tath su, bataklik,
lagiin gibi) yansitan ostrakod ve foraminiferler tanimlanmstir (Cizelge 2, Cizelge 3).

Aliivyal delgi sondajlari ile alinan sediman 6rneklerindeki degisimler belirlenmis, degisen dogal
ortamin gostergesi olarak mikropaleontolojik bulgulardan yararlanilmistir. Yapilan diger analizler ve
mikropaleontolojik bulgular ile sedimanlar ii¢c ana birime ayrilmistir. Fliivyal — koliivyal, gecis ve
denizel sedimanlar ayrilan ana birimlerdir (Ilhan, 2017). Bu birimlerin ayrilmasinda, ortam
Ozelliklerinin  belirlenmesinde mikropaleontolojik bulgulardan indikatdr (Gosterge) olarak
yararlanilmistir. Mikropaleontolojik bulgularin indikator olarak degerlendirilmesinde; tiirlerin sayist,
ostrakod ve foraminiferlere ait tiirlerin varlig1 veya yoklugu, birlikte bulundugu tiirler ile iligkileri géz
oniinde bulundurulmustur. Elde edilen sonuglar sediman birimlerinin ayrilmasinda, degisen ortam
kosullarimin belirlenmesinde mikropaleontolojik bulgularin oldukca giivenilir veriler sagladigini

gOstermistir.

Tesekkiir ve Bilgilendirme
Sediman ornekleri igerisinde buldugumuz ostrakodlarin tamimlanmasindaki yardimlarindan
dolay1 Prof. Dr. Atike Nazik hocamiza ve foraminiferlerin tammlanmasindaki yardimlarindan dolay1
Prof. Dr. Engin Meri¢ hocamiza tesekkiir ederiz.
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EXTENDED ABSTRACT
1. Introduction

Nowadays, micropaleontological data is mainly used to determine the changes occurring in the
natural environment. This fact is related to the reflections of the living environment. Every living thing
lives in an environment with different characteristics i.e. terrestrial, marine, lagoon, swamp, lake,
brackish water, fresh water etc. and therefore, fossils can be identified according to their environment,
leading to the retrospective evaluations. Microfossils, which are better preserved in sediments and are
present in abundance, provide very reliable information about their respective environments (Barbieri
and Vaiani, 2018; Boomer et al., 2003; Murray, 2000; Murray, 2006). In this regard, fossils of living
things remaining in their natural living environments are of vast importance such as in the case of benthic
foraminifera.

There are many reports published using micropaleontological data, most of which are related to
the deltas and coastal areas. Micropaleontological data reflects the changes in environmental
characteristics in deltas and coasts, where the natural environment tends to change faster. Therefore,
scientists have used micropaleontological data for this type of studies (Akbulut and Oner, 2015;
Armstrong and Brasier, 2005; Gokgen, 1976; ilhan, 2017; Karadas, 2014; Kayan, 2015; Kayan and
Oner, 2015; Miillenhoff et al., 2004; Oner et al., 2013; Oner and Akbulut, 2015; Oner, 2016; Oner et al.,
2018; Vardar, 2010; Vardar and Oner, 2017; Vardar et al., 2017; Vardar, 2018; Yildiz and Oner, 2015).

In this study focusing of the development of the alluvial cones in the southern slopes of the
Mount Samsun located to the north of the Biiyilk Menderes Delta in Holocene and associate it with the
physical geographical characteristics of the basins that form the cones, 30 alluvial core drilling were
utilized. Sedimentological and paleontological analyzes were performed and the sediment properties of
the samples, taken from the core drilling studies, were examined in detail. Sediments have been divided
into three main units: fluvial, transition and marine. Paleontological data were used as indicators to
separate these units. Herein, this study aims to report the micropaleontological findings that were used
as an indicator to determine changing ambient conditions and the separation of sediment units.

2. Material and Method

Sediment samples have been taken from alluvial core drilling points at the intersection of alluvial
cones and plain surface in the south of Samsun Mountain. These cones of different sizes are called Soke,
Akcakonak (Gilimelez), Giilliilbahge, Boynak, Atburgazi, Tuzburgazi, Doganbey and Dalyan alluvial
cones. Alluvial core drillings made at different points in different periods were numbered as 01, 02, 03.
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The drilling points indicated by the K drilling number refer to the drilling carried out around Kadikalesi
within the scope of paleogeography — geoarchaeology (Figure 1).

The drillings have been carried out using different equipment belonging to the Geography
Department of Ege University. Most of the drillings carried out in different periods have descended
below the sea level. The depths of the drillings from the surface ranges 270-2300 cm. In addition to the
initial assessments in the field, samples from various levels of the drillings were taken for laboratory
analysis. Both sedimentological and paleontological investigations of 834 samples from different levels
were carried out in detail.

The obtained samples were examined in the Alluvial Geomorphology Laboratory located in the
Geography Department of Ege University. Samples of 5 and 10 grams were transferred into a beaker
having 150 ml water. Then 5 ml (30 %) of hydrogen peroxide was poured into the sample. The sample
was allowed to stand for 1-2 days and then washed through a 230-mesh sieve (63-micron mesh). The
washed samples were placed in a petri dish and dried at 50 °C. The dried samples were examined in
detail under a stereo microscope. The fossils seen under the microscope were selected individually from
the sediment sample. The fossils separated were grouped as foraminifera, ostracods and mollusca and
taken into separate petri dishes.

Macro and micro fossils, extracted from the sediment samples, were taken in a precise scale and
digital photographs were taken by a stereo microscope compatible camera. The digital photographs of
each fossil were taken and sent to experts in the field to identify and to know the characteristics of the
environment. Prof. Atike Nazik helped in the identification of ostracods from the micropaleontological
findings while Prof. Engin Meri¢ in the identification of foraminifers. At the same time, plates and
shapes in the works including ostracod and foraminifera were used in the study area and its immediate
surroundings (Akbulut and Oner, 2015; Altinsagli, 2014; Aygen, 1996; Cevik, 2009; Cimerman and
Langer, 1991; Cevik, 2009; Gokcen, 1976; Karadas, 2012; Kayan and Oner, 2015; Merig et al., 2004;
Miillenhoff et al., 2004; Oner et al., 2013; Oner and Akbulut, 2015; Parlak and Nazik, 2016; Tuncer and
Tunoglu, 2015a; Tuncer and Tunoglu, 2015b; Vardar, 2010; Vardar and Oner, 2017; Vardar et al., 2017;
Vardar, 2018; Yildiz and Oner, 2015).

3. Findings
3.1 Ostracods

Ostracods can develop and live in all aguatic environments and such as springs, groundwater,
lakes, ponds, streams, seasonal lakes, seas, oceans, lagoons, swamps and estuaries are all among its
habitats (Delorme, 1991). The types of ostracods vary depending on the characteristics of these different
aquatic environments (salinity, temperature, depth, dissolved oxygen in water, pH, hydrodynamic
conditions etc.,). However, the characteristics of the water environment, in which they are present, lead
to ecophenotypic differences (Armstrong and Brasier, 2005; Benson, 1959; Maillet et al., 2013;
Reyment et al., 1988; Ruiz et al., 2013). Therefore, ostracod fossils may reflect the type of environment
they are located in. The ability of the ostracods to reflect their environment allows it to be used as an
indicator to determine the environmental (Boomer et al., 2003; Briceag and lon, 2013; Frenzel and
Boomer, 2005; Holmes and Chivas, 2002; Horne et al., 2012; Kiilkoyliioglu, 2003; Kiilkdyliioglu, 2004;
Sonmez-Gokgen, 1964).

In this study, the ostracods have been used to separate sediment units and to determine the
changing ambient conditions by considering the reflected environmental characteristics (ilhan, 2017).
Ostracods have been considered as indicator after taking into account the number of species and other
species with which they coexist at the same level. Some ostracod species have different features such as
the ability to tolerate and adapt to different conditions. For example, Cyprideis torosa, which can be
found in brackish water, has a cosmopolitan distribution that enables it to adapt to different conditions
such as temperature, oxygen and salinity (Deckker and Lord, 2017; Meisch, 2000; Merig et al., 2003;
Roberts et al., 2018). Therefore, when determining the environmental conditions at the levels where
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Cyprideis torosa is found, its characteristics and the number of these species have been taken into
consideration (Ilhan, 2017).

Acantocythereis hystrix, Argilloecia sp., Aurila arborescens, Aurila convexa, Aurila speyeri,
Bacuniella sp., Basslerites berchoni, Callistocythere sp., Candona sp., Candona neglecta, Candona
parallela pannonica, Carinocythereis carinata, Cytheretta adriatica, Cytheridea neapolitana,
Cytheretta judaea, Carinocythereis carinata, Carinocythereis rhombica, Costa tricostata, Cushmanidea
turbida, Cyprideis sp., Cyprideis torosa, Cypridopsis vidua, Cytheretta adriatica, Cytheretta judaea,
Cytherois sp., Eucypris sp., Hemicytherura sp., Heterocypris salina, Heterocythereis albomaculata,
Hiltermannicythere turbida, Hiltermannicythere rubra, llyocypris sp., Leptocythere sp., Leptocythere
bituberculata, Leptocythere multipunctata, Leptocythere ramosa, Limnocythere inopinata, Loxoconcha
agilis, Loxoconcha bairdi, Loxoconcha elliptica, Microceratina sp., Paracytherois sp., Paradoxostoma
triste, Pseudocandona sp., Pseudocandona compressa, Pontocythere turbida, Semicytherura sp.,
Semicytherura incongruens, Urocythereis sp., Urocythereis oblonga, Xestoleberis sp., Xestoleberis
aurantia and Xestoleberis depressa constitute the ostracods found and identified in the samples
examined.

Candona sp., Candona neglecta, Candona parallela pannonica, Cypridopsis vidua, Ilyocypris
sp., and Pseudocandona compressa are ostracods used in the separation of fluvial - colluvial sediments.
These species, which generally live in fresh-water, were dominant species at the level between surface
and at the present sea level (Altinsacli, 2014; Aygen, 1996; ilhan, 2017; Kiilkdyliioglu, 2003;
http://www.marinespecies.org, 2018).

Species such as Bacuniella sp., Cyprideis sp., Cyprideis torosa, Cytherois sp., Eucypris sp.,
Hemicytherura sp., Heterocypris salina, Limnocythere inopinata, and Loxoconcha elliptica are
dominant in number in the unit showing the transition between marine and fluvial sediments (Altinsagli,
2014; Aygen, 1996; Boomer and Frenzel, 2011; Frenzel and Boomer, 2005; ilhan, 2017; Per¢in—Pagal
et al., 2015; http://www.marinespecies.org, 2018).

Acantocythereis hystrix, Argilloecia sp., Aurila arborescens, Aurila convexa, Aurila speyeri,
Basslerites berchoni, Callistocythere sp., Carinocythereis carinata, Costa tricostata, Cytheretta
adriatica, Cytheridea neapolitana, Cytheretta judaea, Carinocythereis carinata, Carinocythereis
rhombica, Cushmanidea turbida, Heterocythereis albomaculata, Hiltermannicythere turbida,
Hiltermannicythere rubra, Leptocythere sp., Leptocythere bituberculata, Leptocythere multipunctata,
Leptocythere ramosa, Loxoconcha agilis, Loxoconcha bairdi, Microceratina sp., Paracytherois sp.,
Paradoxostoma triste, Pontocythere turbida, Semicytherura sp., Semicytherura incongruens,
Urocythereis sp., Urocythereis oblonga, Xestoleberis sp., Xestoleberis aurantia, and Xestoleberis
depressa are among the ostracods reflecting the shallow marine environment used to separate marine
sediments. These species, which reflect saltwater and brackish water conditions, were found below the
present sea level (Altmnsachi, 2014; Aygen, 1996; ilhan, 2017; Pergin—Pacal et al., 2015;
http://www.marinespecies.org, 2018).

3.2 Foraminifera

Foraminifera are considered to be the most suitable group of organisms used to study
environmental conditions; as they are present in different marine environments and are often numerous.
The life of the foraminifera depends on some ecological factors such as depth, temperature, salinity,
seabed morphology, oxygen, amount of organic matter and light conditions (inan, 2009). Therefore, the
dependence of foraminifers on these factors allows to determine and evaluate the changes in ecological
and environmental conditions (Alve, 1995; Murray, 1991; Phleger, 1970; Yanko et al., 1999).

Adelosina sp., Adelosina cliarensis, Adelosina duthiersi, Adelosina mediterranensis, Ammonia
sp., Ammonia compacta, Ammonia tepida, Brizalina sp., Challengerella bradyi, Cribroelphidium sp.,
Elphidium sp., Elphidium advenum, Elphidium complanatum, Elphidium crispum, Elphidium macellum,
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Globigerina sp., Lobatula lobatula, Neoponides sp., Neoponides bradyi, Nonion sp., Nonion
depressulum, Orbulina sp., Ouinqueloculina sp., Ouinqueloculina seminula, Planorbulina
mediterranensis, Rosalina bradyi, Spiroloculina sp., Spiroloculina angulosa, Textularia sp., Triloculina
sp., and Triloculina marioni are foraminifera found at the studied levels.

Among the foraminifera found, Ammonia tepida is the predominant foraminifera found in all
drillings except for 17, 22, 25, and 28. Additionally, Ammonia compacta, Elphidium crispum, Elphidium
complanatum, Lobatula lobatula, and Quinqueloculina seminula were the most common foraminifera
among the samples examined. No foraminifera species were found in the drilling samples 22, 25 and
28. Ostracod species found at different levels of these drillings also consist of species living in
freshwater conditions.

4, Results

In this study, micropaleontological findings of ostracods and foraminifera of 834 different
samples obtained at different levels have been presented. The sediment samples were taken from alluvial
core drilling in 30 different points north of Biiyiik Menderes Delta. Ostracods and foraminifera reflecting
different environments were identified.

Changes in sediment samples taken with the alluvial core drillings were determined and
micropaleontological findings were used as indicators of the changing natural environment. Sediments
are divided into three main units with other analyzes and micropaleontological findings. Fluvial -
colluvial, transition and marine sediments are the main units separated (ilhan, 2017). In the separation
of these units, micropaleontological findings were used as indicators in the determination of
environmental properties. In the evaluation of micropaleontological findings as indicators; the number
of species, the presence or absence of ostracod and foraminifera species and their relationship with the
species were considered. According to the results obtained, micropaleontological findings provide very
reliable data to separate sediment units and to determine changing environmental conditions.
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