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ABSTRACT

STRATIGRAPHICAL, SEDIMENTOLOGICAL, GEOCHEMICAL AND
CYCLOSTRATIGRAPHICAL ANALYSES OF UPPER CRETACEOUS (UPPER
SANTONIAN- CAMPANIAN) PELAGIC SUCCESSIONS OF HAYMANA AND

MUDURNU-GOYNUK BASINS OF THE SAKARYA CONTINENT, TURKEY

Afridi, Bakht Zamir
M.S., Department of Geological Engineering
Supervisor: Assoc. Prof. Dr. Ismail Omer Y1lmaz
September 2014, 256 pages

The Upper Cretaceous (Upper Santonian-Campanian) successions were measured from
two different basins of Turkey, Haymana basin and Mudurnu-Goyniik basin. The
measured Alagéz and Goyniik sections are dominantly composed of red marly beds and
fine grained siliciclastic green-gray beds with occasional interruption of fine grained
turbiditic bedding. A variety of lithofacies are identified in the studied sections,
including radiolarian packstone, silty marls, marls, mudstone, claystone, siltstone and
fine grained quartzwacke sandstone. Abundant planktonic foraminifers and low
presences of other microfossils are observed within the thin sections. The grains are
mostly quartz with less percent of accessory minerals. The depositional environments
are interpreted as oxic to suboxic deep marine environment with occasional interruption
of turbiditic current and low contribution of organic matter. The low concentrations of
P/Al and certain trace element ratio, suggests low nutrient supply and low primary
productivity. The Alagdz Section is characterized by Fe-rich and Fe-poor lithologies,
while Goyniik lithologies possess Fe-poor character. The correlation coefficient of
oxides and trace elements indicate terrigenous influx. The D* values and low Ti/A/ ratio

suggest fluvial influence and also reflect transgressive condition. The ratios of oxides,



trace elements and Eu-anomalies represent mafic to felsic source rock for Alagoz
Section and felsic source rock for Goyniik Section. The ratio of trace elements and Ce-
anomalies in the studied sections indicate oxic to dysoxic marine environmental
conditions during the deposition. The high resolution cyclostratigraphy of the measured
sections indicate centimeter to meter-scale cyclic bedding with few episodic cycles at
different levels. The cyclic bedding may imply the collaboration of small-scale sea-

level fluctuations and/or tectonic effect and changes in productivity.

Keywords: Upper Santonian-Campanian, Haymana Basin, Mudurnu-Goyniik Basin,
Sedimentology, Red beds and Green-gray beds, geochemical parameters,

paleoceanographic changes and cyclostratigraphy.
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0z

Sakarya Kitasi'ndaki Haymana ve Mudurnu-Goyniik Havzalarinda Ust Kretase (Ust
Santoniyen-Kampaniyen) Pelajik istiflerinin Stratigrafik, Sedimantolojik, Jeokimyasal
ve Devirsel Stratigrafik Analizleri

Afridi, Bakht Zamir
Yiiksek Lisans, Jeoloji Miihendisligi Boliimii

Tez Yoneticisi: Yard.Dog. Dr. Ismail Omer Yilmaz
Eyliil 2014, 256 sayfa

Tiirkiye'deki iki farkli havzadan, Haymana Havzasi ile Mudurnu-Goyniik Havzasi, Ust
Kretase (Ust Santoniyen-Kampaniyen) yash ardalanmali kayaglar dl¢iilmiistiir. Ol¢iilmiis
olan Alagdz ve Goyniik kesimleri agirlikli olarak marnli kirmizi ve ince taneli
silisiklastik yesil-gri tabakalardan olusup ara katkili ince taneli tiirbiditik tabakalar
tanimlanmistir. Radyolaryali istiftasi, siltli marn, camurtasi, kiltasi ve ince taneli
kuvarsvake kumtasini kapsayan farkli litofasiyesler tespit edilmis ve incekesit 6rnekleri
cikarilarak incelenmistir. Yogun miktarda bulunan planktonik foraminiferler ile az
miktarda diger mikrofosiller de bu ince kesitlerde gozlemlenmistir. Kayaclarin ¢okelme
ortamlar1 zaman zaman tiirbiditik akintilar ile kesilmis derin denizel olarak tayin
edilmistir.Diisiik P/Al konsantrasyonu ile belirgin iz element oranlari, diisiik besin
kaynag1 ve diisiik ilksel prodiiktivite'ye isaret etmektedir. Alagdz kesiti hem demirce
zengin hem de demirce fakir litolojilerden olusuyorken, Goyniik kesiti demirce fakir
litolojilerden olusmaktadir. Oksitlerin korelasyon katsayisi ve iz elementler karasal
kaynaga isaret etmektedir. D* degerleri ve Ti/Al oranlan ise fliiviyal etki ve ayni
zamanda transgresif kosullara isaret etmektedir. Oksitlerin oranlari, iz elementler ve Eu-
anomalileri Alagdz kesitinde mafik ile felsik arasi, Goyniik kesitinde ise felsik kokeni

isaret etmektedir. Iz elementler ve Ce-anomali oranlarina bakildiginda ¢alisilan

vil



kesitlerin ¢okelim ortaminin oksijenli ile disoksik denizel kosullar arasinda degistigi
gozlenmigstir. Kesitler iizerinde o6lgiilen yiiksek ¢oziintirliiklii devirsel stratigrafik
caligmalar sonucunda metre ve santimetre Olgekli devirsel tabakalar ve farkli seviyelerde
ayriyeten gozlemlenen episodik dongiiler belirlenmistir. Dongiisel tabakalarin varligi
kiiciik Olgekli deniz seviyesi degisimleri ve/veya tektonizma etkisive/veya iretim

degisikliklerinin isbirligi olarakta yorumlanabilir.

Anahtar kelimeler: Ust Santoniyen-Kampaniyen, Haymana Havzasi, Mudurnu-Goyniik
Havzasi, Sedimantoloji, kirmizi tabakalar1 ve Yesil-gri tabakalari, Jeokimyasal

parametreler, eski okyanusal degisimler, ve Devirsel Stratigrafi.
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CHAPTER 1

INTRODUCTION

1.1 PURPOSE AND SCOPE

The Cretaceous period has a great importance in the geological science as many
geological events occurred during this period. Therefore, this period has been focused
worldwide for the paleoclimatology, global tectonics and especially global deep oceanic
events (Oxic and Anoxic events). In the Cretaceous, Barremian, Aptian, Albian, Late
Cenomanian-early Turonian and Coniacian-Santonian epochs are mostly characterized
by Oceanic Anoxic Events while Berriasian-early Barremian, Cenomanian, Turonian,
late Campanian-Maastrichtian epochs represents mostly Oceanic oxic events (Jenkyns,
1980; Yilmaz, 2008). The oceanic black shales and red beds were widespread in the
paleoceanography and documented from several region of the world, including the
North and South Atlantic Ocean, Pacific Ocean, Indian Ocean, Tethyan Realm and New
Zealand (Chen et al., 2007). Several other studies have been carried out related to the
origin and cause of the global oceanic events in the Valanginian, Aptian, Albian,
Cenomanian/Turonian and late Santonian-Campanian stages from different parts of the
world (Schlangar and Cita, 1982; Herbert and Fischer, 1986; Jenkyns and Clayton,
1986; Bralower et al., 1994; Herrle et al., 2003; Skelton et al., 2003; Erba, 2004;
Coccionic et al., 2006; Yilmaz, 2008). The Cretaceous sediments have been examined
for stable isotopes and geochemical analyses for special purposes (Weissert and
Breheret, 1991; Menegatti et al., 1998; Jenkyns and Wilson, 1999; Stoll and Schrag,
2000; Price, 2003; Yilmaz et al., 2004a; Yilmaz, 2008; Hu et al., 2009). Sequence
stratigraphic and cyclostragraphic analyses has been carried out for the oceanic black
shale and red beds to illuminate their mode of occurrences (Herbert and Fischer, 1986;
Einsele et al., 1991; Claps and Masetti, 1994; Claps et al., 1995; House and Gale, 1995;
Yilmaz et al., 2000, 2004a, and 2004b; Einsele, 2001; Yilmaz, 2002 and 2008; Hu et al.,
2005; 2009).
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