Jurassic-Cretaceous evolution of the circum-Black Sea region: paleomagnetic studies
in the Pontides (Turkey) and Crimea (Ukraine) combined with new radiometric ages
from Crimea
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in this study we have analyzed paleomagnetic data from the Continental blocks surrounding the
present-day Black Sea that accreted to the Eurasian margin since Paleozoic times. We concentrated
on Turkey (Pontides/Taurides) and Crimea. The main aim was determining the paleolatitude of
these blocks through time and to assess their relative positions during the Mesozoic. in addition, we
carried out a rotational study on rocks of Cretaceous to Eocene age in the central Pontides.
Paleolatitude data from Crimea and the Pontides from middle Jurassic-lowermost Cretaceous rocks
suggest that Crimea and the Pontides were juxtaposed in this time span. We corrected our datasets
for the so-called inclination error that lowers the paleolatitude in sediments with the TK03.GAD
model of Tauxe and Kent (2004). After correction, the paleolatitude (~20°N) is -1000 km further
south than predicted from the Eurasian apparent polar wander path (APWP) (Torsvik et al, 2008).
This discrepancy was earlier recognized in Jurassic rocks from Adria in a study by Muttoni et al
(2005), and we argue that this discrepancy results from an underestimated cusp in the late Jurassic
APWP, due to a lack of high-quality data in the critical timespan. Data from upper Cretaceous
sedimentary rocks from the Pontides, after inclination correction, suggest a paleolatitude that is
identical within error to the APWP predicted paleolatitude.

The Pontides have a northward convex geometry in their central part. To determine whether this
convex geometry resulted from initial nappe stacking or a later deformation event resulting in
orocline formation, we looked at declination trends from Cretaceous to Eocene rocks. The
declination trends in the region indicate that the western limb of the Pontides rotated counter-
clockwise while the eastern limb rotated clockwise, suggesting that the convex geometry can be
defined as an orocline that formed in the latest Cretaceous to earliest Paleocene. We propose that
oroclinal bending resulted from collision of the Anatolide-Tauride block with the Pontides, on the
basis of timing of orocline formation.

We also attempted to determine the paleolatitudinal position of the Taurides. However, the data are
ambiguous and not well understood, possibly due to remagnetization during nappe stacking and
ophiolite obduction onto the Taurides in the early Cenozoic

in Crimea, magmatic rocks were sampled to determine their radiometric “’Ar/*’Ar ages. Samples
were taken around Simferopol and from the Karadag volcanic complex in the eastern part of the
peninsula. Two age groups can clearly be distinguished: ages in the Simferopol area lie in the range
-169-160 Ma (middle Jurassic), whereas ages from Karadag are younger, in the range -146-140 Ma
(Berriasian). The older age group can possibly be related to the lower-middle Jurassic volcanism in
the eastern Pontides and the Caucasus. The origin of those volcanics is stili under debate, but could



be related to northward subduction of the Tethys ocean. The younger age group from Karadag is
possibly related to opening of the Black Sea back-arc basin. However, earliest estimated ages for
opening of the Black Sea basin are Barremian (-130-125 Ma). Keywords: Paleomagnetism, Crimea,
Pontides, paleolatitude, orocline
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Karadeniz-¢evresi bolgenin Jura-Kretase evrimi: Pontidlerde (Tiirkiye) ve Kirim'da (Ukrayna)
paleomanyetik ¢aligmalar ve Kirim'da yeni radyometrik tarihlendirmeler

Bu calismada, Avrasya kenarma Paleozoik'ten beri eklenmis olan ve giiniimiizdeki Karadenizi
cevreleyen kitasal bloklardan edinilen paleomanyetik verileri analiz ettik. Tirkiye
(Pontidler/Toridler) ve Kirim {izerin(d)e yogunlastik. Ana amag, bu bloklarin zaman i¢indeki paleo-
enlemini belirlemek ve Mesozoik'teki goreli konumlarini saptamaktir. Ayrica, orta Pontidlerde
Kretase-Eosen yas araligmdaki kayaglarda doniisii de ¢alistik.

Kirim ve Pontidlerde Orta Jura-En Erken Kretase yas araligmdaki kayaglardan edinilen paleo-enlem
verileri, bu zaman araliginda bu bdélgelerin yanyana (dizili) olduklarini diistindiiriir. Veri setlerimizi,
sedimanlarda paleo-enlem degerini diisiiren efim hatas1 i¢in Tauxe ve Kent (2004) tarafindan
onerilen TK03.GAD modeli ile diizelttik. Diizeltme sonrasinda (bulunan) paleo-enlem (~20°K),
Avrasyaya iligkin 6ngoriilen kutupsal gezme gilizergahindan (APWP) yaklasik bin (1 000) km daha
giineydedir (Torsvik ve dig., 2008). Bu aykirilik, daha once, Muttoni ve dig. (2005) tarafindan
yapilan bir caligmada Adriya bolgesi Jura kay aclarinda farkedilmistir ve bu ¢eliskinin, kritik zaman
dilimi i¢in saglikli veri yokluguna bagli olarak, Ge¢ Jura Avrasya kutupsal gezme giizergahinin
gercekte oldugundan cok daha diisiik tahmin edilmesinin sonucu oldugunu diisiinmekteyiz.
Pontidlerde Ge¢ Kretase sedimanter kayaclarmdan edinilen veriler, egim diizeltmesinden sonra,
Avrasya kutupsal gezme giizergahi icin Ongoriilen paleo-enlem hatasi sinirlari iginde, 6zdes bir
paleo-enlem konumu verir.

Pontidler, orta boliimiinde, kuzey yonlii bir konveks (digbiikey) geometri sergiler. Bu digbiikey
(konveks) geometrinin baslangictaki nap istifinden mi, yoksa yay olusumu ile sonuglanan daha
sonraki bir deformasyondan mi kaynaklandigimi belirlemek igin, Kretase-Eosen yas araligi
kayaglarmdaki sapma egilimlerini inceledik. Bolgedeki sapma egilimleri, Pontidlerin bat1 kanadi
saat yoniine karsi yonde donerken dogu kanadmin saat yoniinde dondiiglinii gosterir ve bu ise,
disbiikey (konveks) geometrinin En Geg¢ Kretase-En Erken Paleosen zaman araliginda olusmus bir
yay olarak tanimlanabilecegini diigiindiiriir. Yay olusumunun tarihlendirilmesi temelinde, yaysi
biikiilmenin Anatolid-Torid blogunun Pontidlerle ¢carpigmasindan kaynaklandigin1 6nermekteyiz.
Toridlerin paleo-enlem konumunu belirlemeye de giristik. Ancak, veriler, muhtemelen Erken
Kretase'de nap istiflenmesi sirasindaki yeniden manyetizasyona ve Toridlerde ofiyolit lizerlemesine
bagl olarak, bulanik ve anlasilmaz 6zellik sunmustur.

Kirim'da, magmatik kayaglar *’Ar/*Ar radyometrik yaslarinin belirlenmesi i¢in Orneklenmistir.
Ornekler Simferopol dolaylarindan ve yarimadanin dogu boliimiindeki Karadag volkanik
karmasigindan almmustir. iki yas grubu acikca ayirtlanabilir: Simferopol alanindaki yaslar yaklasik
169-160 milyon y1l onceleri arasini (Orta Jura) verirken, Karadag yoresindeki yaslar daha diisiiktiir
ve yaklasik 146-140 milyon y1l 6nceleri arasina (Berriasien) denk gelirler. Yash grup, muhtemelen,
dogu Pontidler ve Kafkaslardaki Erken-Orta Jura volkanizmasi ile iliskilendirilebilir. Bu
volkaniklerin kokeni hala tartigsmalidir; ancak, Tetis okyanusunsun kuzey yonlii dalma-batmasi ile
iligskilendirilebilirler. Daha geng olan grup (Karadag drnekleri) ise, muhtemelen, Karadeniz yay-ardi
havzasimin agilmasi ile iliskilendirilebilir. Ancak, Karadeniz havzasinin agilmasi i¢in dngoriilen en



erken yas araligi Barremien'dir (yaklasik 130-125 milyon yil Onceleri). Anahtar Kelimeler:
Paleomanyetizma, Kirim, Pontidler, paleo-enlem, yay



