Cretaceous red beds and black shales: collaboration of tectonic and

paleoceanographic changes,

NW Turkey

i.0. YILMAZ', D. ALTINER!, O. TUYSUZ?, U.K. TEKIN?, F. OCAKOGLU* and S. ACIKALIN*.

'Department ofGeologicalEngineering, Middle East Technical University, 06531, Ankara, Turkey, ioyilmaz@metu. edu. tr
’Department ofGeologicalEngineering, Istanbul Technical University, 34469, Maslak, Istanbul, Turkey

*Department ofGeologicalEngineering, Hacettepe University, 06800, Beytepe, Ankara, Turkey Department ofGeologicalEngineering,
Eskisehir Osmangazi University, 26480 Meselik, Eskisehir, Turkey

Study areas around Yenipazar, Goynuk, Mudurnu, Nallihan,and Boyabat towns lie on the Sakarya
zone and Amasra town in the istanbul zone of the Pontides in the NW and N of Turkey and
characterized by Aptian- Turonian pelagic/hemipelagic successions. They generally include
alternation of black shales, bioturbated Ilimestones/marls, sandstones, red beds
(mudstones/marls/limestones) in different basins.

Occurrence of black shales is generally associated with global oceanic anoxic events (OAE) in the
Cretaceous, recorded in Valanginian, Hauterivian, Aptian, Albian, Cenomanian/Turonian and
Coniacian time intervals. Palegic red beds termed as Cretaceous Oceanic Red Beds (CORB) are
found to be associated with slope/basin deposits and related with Oceanic Oxic Events. They are
generally recorded in the Aptian, Albian, Cenomanian/ Turonian, and Santonian-Campanian time
intervals.

in Turkey, OAE's are recorded in the mid-Aptian, Albian and the Cenomanian/Turonian boundary
on the Sakarya Continent and at the Cenomanian/Turonian boundary detected within the Antalya
nappes in the Central Taurides. CORB's are recorded in the late Aptian, late Albian,
Cenomanian/Turonian boundary and late Santonian. Upper Santonian pelagic red beds
unconformably overlie older beds in most places in the Sakarya and istanbul zones of the Pontides.
Deposition of Aptian black shales in the istanbul zone of the Pontides follows a drowning phase of
the carbonate platform, however in the Mudurnu-Goynuk basin the drowning phase has not been
observed and black shales were deposited mainly under the control of the eustatic sea level rise.
Upper Aptian and Upper Albian pelagic red beds are characterized with abundance of planktonic
foraminifera and iron minerals and were probably deposited in relation with a highstand/stillstand
of sea level and covered by silicilastic turbidite deposition. in Istanbul zone of the Pontides, no
pelagic red beds of Aptian and Albian age have been recorded tiil now, except red peritidal clastics
of Aptian age. However Aptian and Albian red beds in Mudurnu-Goynuk basin are recorded and
partly similar to the red beds of the same age in the Maiolica/Scaglia formations in Italy. C/T
boundary red beds in the Sakarya zone are represented by marls, siliceous marls, radiolarian cherts
and display a rhythmic alternation with black shales.

Sedimentological, paleontological, cyclostratigraphical, stable isotope, major and trace element and
TOC analysis carried out on the CORB's and OAE's in Turkey demonstrated that the deposition of
black shales and red beds were mostly affected by the collaboration of tectonics, sea-level changes,
climate, productivity and volcanism. However, for CORB's of the Late Santonian age, the main
controlling mechanism seems to be collaboration of tectonic movements and sea-level changes.
Although deposition of Aptian black shales seems to be controlled by the tectonic movements in the
istanbul zone, the black shale deposition continued after the drowning of the platform. Extensive
distribution in the Sakarya region and even in Italy demonstrates that OAE followed the tectonic
movements in the Aptian. in the C/T boundary, the effects of oceanographic and volcanic events
were more dominant than tectonic movements in controlling the deposition of black shales.
However, red beds seem to be more affected by tectonic movements in the Aptian and Albian rather
than in the C/T boundary. Occurrences of red beds and black shales on the Pontides can highlight
the rifting and drifting stages in the opening of the Black Sea and link between tectonic movements
and oceanographic events in the European basins. Keywords: Cretaceous, tectonic and
paleoceanographic changes, OAE, CORB

Kretase kirmizi tabakalari ve siyah sey Ileri: tektonik ve eski okyanusal degisikliklerinin isbirligi,



KB Tiirkiye

Kuzeybati ve kuzey Tiirkiye'de Pontitler'in Sakarya kusagi iizerinde, Yenipazar, Goynuk, Mudurnu,
Nallthan, ve Boyabat, Istanbul kusag: iizerinde Amasra ilgelerinden olusan calisma alanlar1 Apsiyen
- Turoniyen pelajik-hemipelajik istiflerle karakterize olurlar. Farkli havzalarda da olsa calisma
alanlar1 genelikle kirmizi tabakalar (camurtasi/marn/kiregtasi), kumtaglari, biyotiirbasyonlu
kiregtaglari/marnlar, ve siyah seyllerin ardalanmasmdan olusan istifleri icermektedirler.

Kretase'nin Valanjiniyen, Hotriviyen, Apsiyen, Senomaniyen/Turoniyen ve Koniyasiyen zaman
dilimlerindeki siyah seyller genellikle Kiiresel Okyanusal Anoksik Olaylar (OAE) ile iliskilidir.

Kretase Okyanusal Kirmizi Tabakalar1 (CORB) olarakta bilinen pelajik kirmizi tabakalarin

yamag/havza c¢okelleri ve okyanusal oksik olaylarla iligkili olduklar1 tespit edilmistir. Genellikle
Apsiyan, Albiyen, Senomaniyen/Turoniyen ve Santoniyen-Kampaniyen zaman dilimlerinde
rastlanilmaktadir.

Tiirkiye'de OAETer Orta-Apsiyen, Albiyen ve Senomaniyen/Turoniyen zaman dilimlerinde
Pontitler'de ve Senomaniyen/Turoniyen sinirinda Antalya Naplarmda Orta Toroslar'da tespit
edilmistir. CORB'lar ise Ge¢ Apsiyen, Geg Albiyen, Senomaniyen/Turoniyen ve Geg¢ Santoniyen
zaman dilimlerinde kayitlanmistir. Ge¢ Santoniyen pelajik kirmizi tabakalari Pontitler'de hem
Sakarya hemde Istanbul kusaginda bir ¢ok yerde alttaki birimleri diskordans ile 6rtmektedir ve
kirmizi-pembe kirmizi kiregtaslari ve marnlar ile temsil edilmektedir.

Pontitler'de Istanbul kusaginda siyah seyllerin ¢okelimi karbonat platformunun bogulmasini takip
etmektedir, fakat Mudurnu-Goyniik havzasinda bu bogulma gdzlenmemis ve siyah seyller kiiresel
deniz seviyesi yiikselimi iliskili goziikmektedirler. Ust Apsiyen ve Ust Albiyen kirmiz1 tabakalar
planktonik foraminiferlerin bollugu ve demir minerallerinin varlig: ile karakterize olmaktadir ve
muhtemelen yiiksek/duragan deniz seviyesi ile iliskili olup kirmtili tiirbidit ¢okelimi ile
ortiilmiislerdir. Pontitler'in Istanbul kusaginda simdiye kadar kirmizi renkli Apsiyen gelgit civari
karbonatlar1 haric Apsiyen, Albiyen yashh kirmizi pelajik tabakalar1 gozlenmemistir. Fakat
Mudurnu-Goyniik havzasinda Apsiyen, Albiyen yash kirmizi pelajik tabakalar: tespit edilmis olup
kismen ltalya'daki Maiolica/Scaglia Formasyonlari'ndaki aym yastaki pelajik kirmizi tabakalar ile
benzerlik sunmaktadir. Senomaniyen/Turoniyen sinirindaki kirmizi tabakalar siyah seyller ile ritmik
ardalanma gosteren marnlar, silisli marnlar, radyolaryali ¢ortler ile temsil edilmektedir.

Tiirkiye'de CORB'lar ve OAE'ler {iizerinde yapilan sedimantolojik, paleontolojik, devirsel
stratigrafik, durayli izotop, iz element ve TOK analizleri siyah seyllerin ve kirmizi tabakalarin
¢cokeliminin en ¢ok volkanizma, tektonik, deniz-seviyesi, iklim ve, iiretimlilik degisimlerinin
isbirligi ile ligkili oldugunu ortaya koymustur. Fakat, Ge¢ Santoniyen CORB'lan i¢in ana kontrol
mekanizmasinin  tektonik hareketlerin ve deniz seviyesi-degisimlerinin isbirligi oldugu
goziikmektedir. Istanbul kusaginda Apsiyen siyah seyllerinin ¢okelimi tektonik hareketler ile
denetleniyor olarak goziikse de ¢okelim platform bogulmasindan sonra devam etmistir. Sakarya
bolgesinde ve Italya'da yaygin dagilim gosteren OAE'in Apsiyen'de tektonik hareketleri takip
ettigini belirtmektedir. S/T sinirinda, siyah seyllerin ¢okelimini denetleyen okyanusal ve volkanik
olaylarin etkisi tektonik hareketlerin etkisinden daha ¢ok oldugu tespit edilmistir. Fakat, Apsiyen ve
Albiyen'deki kirmizi tabakalarin S/T smirindakine gore tektonik hareketlerden daha ¢ok etkilendigi
goriilmektedir. Pontitler'de kirmizi tabakalarin ve siyah seyllerin ¢okelimi Kara Deniz'in agiliminda
acilma ve stiriiklenme asamalarina 151k tutmakta ve Avrupa basenlerindeki tektonik ve okyanusal
olaylar1 ile karsilastirma imkani sunmaktadir. Anahtar Kelimeler: Kretase, tektonik ve eski
okyanusal degisimler, OAE, CORB



