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Caligma alanlar1 Orta Toroslar’da Seydisehir ilgesi, Sakarya’da Nallihan ve Mudurnu ve Bati Pontidler’de
Zonguldak ili, Kozlu, ve Cengellidere il¢elerini icermektedir.

Durayli izotop ¢alismalar1 Toroslar’da Geyikdag Biriminin Polat Formasyonu igerisinde Barremiyen-
Apsiyen si1g platform kirectaslarinda, Sakarya Kitasi'nda Soguk¢am Formasyonu’nun Barremiyen-
Apsiyen pelajik kiregtaglarinda ve Bati Pontidler’de Kapuz ve Cengellidere Formasyonlarinin
Barremiyen-Apsiyen sig platform kiregtaslar1 ve kirintililarinda uygulanmigtr.

Platform ve pelajik istiflerin devirsel fasiyes degisimleri deniz seviyesi ile iliskilendirilerek (Milankovitch
devirleri) dnce devirsel stratigrafisi kurulmustur (Altiner ve dig., 1999; Yilmaz ve Altiner, 2001; Yilmaz,
2002; Yilmaz ve dig., 2004). Bu istiflenmelerin icerisinde bagimsiz olarak izotop degerlerindeki
degisimler incelenmistir.

Toplam 164 kayag drneginin (Bulk rock, bioturbations, shells, clasts, matrix vb.) C ve O izotop degerleri
analiz edilmistir. Meteorik diyajenezin bazi drneklerde kismi olarak kayitlanmis olmasina ragmen birincil
izotop degerlerini korudugu gozlenmistir. Genellikle 3O degerleri devirlerin iistiine dogru daha pozitif
ve altinda ise daha negative degerler sundugu fakat &"C degerlerinin ise devirlerin transgresif kisminda
daha pozitif ve regresif kisminda ise daha negatif degerler kazandig1 gézlenmistir. Farkli kitalarda, farkl
yaglarda, farkli ¢okelim ortamlarinda ve farkli fasiyeslerde 8'°O ve 8"°C degerlerinin bu tiir tutarl
devirsellik sunmasi birincil degerlerin korunmug ve iklim etkili Milankovitch frekans bandindaki deniz
seviyesi degisimlerini yansittigin1 gostermektedir. Daha alt derecedeki deniz seviyesi degisimlerinde de
benzer yansimalar gozlenmistir. Bu da iklim etkisinin deniz seviyesi degisimlerinde transgresif kisimda
1sinma ve regresif kisimda ise soguma ile kendisini gosterdigini desteklemektedir.

Alt Kretase zaman diliminin igerisinde bulundugu “Greenhouse” kosullar1 fauna ve fasiyes tiplerine gore
mevcut olmasina ragmen daha kisa siireli soguk iklim kosullarinin Milankovitch devirleri ile iliskili
olarak olustugu ve bunlarin olusum siireci igerisinde faunay1 ve karbonat fasiyeslerini etkileyecek boyutta
olmadig1 yani soguk su karbonat tiplerinin ve faunasini olusturacak kadar olmadig: fakat fakat su 1sisinda
ve kimyasinda degisiklik yapacak kadar etkiledigini gostermektedir. Genel olarak devirlerdeki izotop
degerlerindeki farklilik yaklagik olarak 2%o civarinda bu da yaklasik olarak 8-10 derecelik 1s1 farkliligim
gostermektedir. Bu da bize Toros platformunun o zaman diliminde orta enlemlere yakin olmasi, bu
donemde kitalardaki buzullarm erimesine bagh tatli su akisinin platformlarin {izerine ve pelajik
ortamlarda ¢okelen karbonatlar etkileyecek kadar olmasi ve ayn: donemde meydana gelen kiigiik 6lgekli
deniz seviyesi degisimleri ile ¢akistigi olarak degerlendirilebilir. Bu dénemde buzullarin erimesi ¢ok hizli
fakat tekrar olugmasi goreceli olarak ¢ok yavas olmustur. Bu yorum izotop degerlerinin degisim miktarma
ve birbirleri ile olan iligkileri ile desteklenmektedir. Bu iliski devirsel fasiyes degisimleri ile birlestirilip
bakildiginda transgresyonun ¢ok hizli fakat regresyonun yavas oldugu seklinde yorumlanabilir.



[zotop degerlerinin yansittigi bir bagka dnemli nokta da Orta-Apsiyen icerisindeki kiiresel anoksik
kosullarinin Sakarya kitasi iizerinde pelajik istifler igerisinde kayit olmus oldugudur. Kiiresel 8" C
egrisindeki degerlere nitelik ve sekil olarak ¢ok yakin olmasi diinya {izerindeki bu 6nemli olayin izotoplar
ile tespit edilebildigini gostermektedir. Bu da bize kiiresel olaylarin varliginda ve bu olaylarin diinya
lizerinde baska yerlerde kayitlanmig ayni olaylar ile karsilagtirmada durayli izotoplarin ¢ok etkin
oldugunu gostermektedir. Bu olaym olusumunu ise kiiresel deniz seviyesi yiikselimi ile iligkili olarak
yorumlamak miimkiindiir. Izotop degerlerine bakildiginda ise O ve C degerlerinin bu yorumu
destekleyecek sekilde oldugu goriilmektedir. Ayrica bu olayin baglangici ile bitisi arasinda 10-20 arasi bir
sicaklik farkinin var olmasi da Oncesinde su 1sisinin azaldigi ve karbonat iretimini yavaslattigi ve
sonrasinda ise su 1sisinin arttigini ve karbonat tiretimini hizlandirdig: seklinde istiflerde goriilmektedir.

ABSTRACT

Study areas include Seydisehir village in Central Taurides, Nallihan and Mudurnu villages in Sakarya,
Zonguldak city, Kozlu and Cengellidere villages in Western Pontides.

Stable isotope studies are carried out on Barremian-Aptian aged shallow water carbonates of Polat
Formation in Geyikdag Unit in Taurides, on Barremian-Aptian aged pelagic carbonates of Soguk¢am
Formation in Sakarya Continent, and on Barremian-Aptian aged shallow water carbonates and
siliciclastics of Kapuz and Cengellidere Formations in Western Pontides.

By constructing cyclic facies changes of platform and pelagic successions and relationship with sea level
changes (Milankovitch cycles) are primarily obtained (Altiner et al, 1999; Yilmaz and Altiner, 2001;
Yilmaz, 2002; Yilmaz et al, 2004). Stable isotope changes are analyzed independently within these
SUCCESSIOnS.

Totally, 164 rock samples (Bulk rock, bioturbations, shells, clasts, matrix etc.) are analyzed for C and O
isotope values. It has been observed that primary isotope values are preserved, although meteoric
diagenesis is recorded in some of the samples. Generally, d°0 curves change towards more positive
values at the top of the cycles but more negative at the base of the next cycles, however &°C curves
change towards more positive values at the transgressive parts but more negative at the regressive parts
of the cycles. Presence of such consistent cyclic patterns on different facies, on different depositional
environments, on different continents, on different ages states that primary values are preserved and sea
level fluctuations within the Milankovitch frequency band are recorded in relation with climate changes.
The similar patterns are also recorded in smaller-scale cycles (Sub-Milankovitch cycles), which are not
clearly observed by facies changes or obscured by diagenesis. This supports the idea of warming during
the transgressive phase and cooling during the regressive phase in different scales.

It has been observed that short-lasted cool climate conditions occurred in relation with Milankovitch
cycles and during this period fauna and carbonate facies have not been changed in order to form cold
fauna and cold carbonate facies but effected the water temperature and chemistry, although
“Greenhouse” conditions were present in lower Cretaceous. Generally, difference in isotope values per
cycles is about 2%o and this implies that paleotemperature difference along the cycles might be in the
range of 8-10 "C. This observation has supported that Tauride platform was close to mid-latitudes in that
times, fresh water influxes derived from melting ices reaching over platforms effected the carbonates
deposited even on pelagic environments and coincided with small-scale sea-level fluctuations. In that
time, melting of ices took place very quickly but refreezing was very slow. This interpretation is
supported by amount of changes in isotope values and their relationships. It has been interpreted that
transgression can take place very quickly, but regression takes longer, when this relationship has been
considered in relation with cyclic facies variations.

Another important point that stable isotopes can reflect is the recognition of global anoxia in Mid-Aptian
within the pelagic successions on Sakarya Continent. The shape and magnitude of the global J°C curve
are very close to the &°C curve obtained in this study. This implies that this global event is certainly



determined by stable isotopes and can easily and effectively be used in correlation with the same event
recorded in other areas in the world.

It is possible to interpret that this event coincides with eustatic sea-level rise. When temperature changes
in relation with stable isotopes are considered, before and after the anoxia event, temperature fluctuation
about 10-20 °C difference implies that it effected the carbonate production rate as decreased and then
increased along the sections.
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