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Different Jurassic rock units crop out arouns Amasya and Bolu provinces in the Sakarya Zone. One
of them, the Mudurnu Formation, composed of coeval sedimentary, hypabyssal and volcanic rocks.
This formation was previously interpreted as a product of Continental rift. Recently, similar unit
from the Eastern Pontides, attributed to extensional inter-arc environment. in order to test these
views and to enlighten its petrogenesis and tectonic setting, a field and laboratory study carried out,
and the obtained data have been evaluated.

Magmatic rocks of the Mudurnu formation (MRMF) may be divided into two groups; a) mafic and,
b) felsic rocks. Both of these two groups contain hypabyssal as well as the volcanic rocks. The
mafic group is represented by the diabase-microgabbro; basalt, basaltic andesite and related
pyroclastics. The felsic group is formed from the granitic porphyries, and pyroclastics. Whereas the
mafic rocks are widespread, the felsic rocks occur as sporadic outcrops. Lavas and pyroclastic rocks
are dominated Over the hypabyssal ones.

The volcanic members subjected to variable degree of alteration. Geochemical analysis of relatively
fresh and representative samples pointed out the MRMF display bimodal character. There is a
compositional gap between the mafic and felsic rocks except two samples. Ali the samples are
subalkaline and display widely calc-alkaline and rarely tholeiitic affinities. The mafic rocks display
LILE enrichments and depletion in Nb, Ta, P and Ti elements on the multi element diagrams. There
is no significant negative Eu anomaly in REE distribution diagrams, contrary to this; they exhibit
positive Eu anomalies in some samples. The degree of the enrichments and impoverishments for the
felsic rocks is higher than the mafic ones. The felsic rocks are characterized by the apparent
negative Eu anomalies.

Initial Sr and Nd isotope ratios of the mafic and felsic rocks encompass with each other, and
indicate that the magma source was common, and the felsic magma derived from the mafic ones by
fractional crystallization [felsic rocks: *'Sr/*Sr = 0.704809 - 0.705584; "*Nd/"*Nd = 0.512593 -

0.512622, sNd(l)= 3.8 4.3; mafic rocks: 87Sr/86Sr(l)= 0.703855 - 0.705073; ‘43Nd/'44Nd(])= 0.512479 -

0.512602; sNd(1)= 1.5 - 4.3]. This result 1s further supported by the dominance of the mafic rocks
over the felsic group, and the trace element FC modellings.

Initial sNd contents of the magmatic siiite imply that the MRMF was possibly derived from a
depleted mantle source. Based on the melting models, magma source was probably a sub
Continental litospheric mantle, which is spinel peridotite in composition. The mafic magma may
possibly be the derivatives of this source, and the felsic melts were generated by the fractional
crystallization of these mafic melts.

Although the petrological features of the MRMF are broadly similar to the are magmas, its isotope
contents possibly indicate that these rocks were originated from a magma source similar to that of
the OIB's. Bimodal character, on the other hand, is compatible with the magmas formed in
extensional regimes. Absence of the alkaline rocks and subduction signature in the MRMF suggest
that the region was elose to an aetive and/or ceased subduction environment. Keywords: Sakarya
Zone, Jurassic, magmatism, isotope, petrology

Amasya ile Bolu dolaylarinda (Sakarya Zonu) Jura yaslhh magmatik kayalarin petrografi, petrolojisi
ve

tektonik anlamlari

Sakarya Zonu'nun Amasya ve Bolu giineyindeki kesiminde farkli 6zelliklerde Jura yash kaya
topluluklar1 bulunur. Bunlardan Mudurnu formasyonu olarak adlanan birim sedimanter kayalarla es
zamanl gelismis volkanik ve yar1 derinlik kayalarmi kapsamaktadir. Onceki galismalarda birimin
kitasal bir rift ortaminda gelismis oldugu goriisii yaygindir. Daha giincel olarak Dogu Pontidlerde



de esdeger birimler rapor edilmis ve bunlarin yay i¢i gerilme alanlarinda tiiremis oldugunu 6ne
stiriilmiistiir. Bu ¢alismada, anilan goriisleri test etmek ve {izerinde heniiz analitik veri iiretilmemis
olan bu kayalarin petroloj isini arastirmak, koken ve olusum ortamlarina 11k tutabilmek i¢in saha ve
laboratuar ¢aligmalar1 yapilmais, elde edilen sonuglar tartisilmistr.

Mudurnu formasyonu magmatik kayalar1 (MFMK) baslica 2 gruba ayrilir; a) mafik kayalar, b)
felsik kayalar. Her bir grup icerisinde yar1 derinlik kayalari ile bunlarin yiizey esdegerleri olan
volkanik kayalar bulunur. Mafik grup genellikle diyabaz-mikrogabrolar, bazalt, bazaltik andezit
lavlar1 ve piroklastik kayalar ile temsil olunur. Felsik grup ise granitik bilesimli porfirler, kuvars
porfirler ile piroklastik kayalardan olusmaktadir. Magmatik istifte mafik kayalar yaygin, felsik
olanlar ise daha nadirdir. Ayrica, lav ve piroklastik kayalar yar1 derinlik kayalarina gore
egemendirler.

Birimin volkanik tiyeleri degisik derecelerde alterasyona maruz kalmislardir. Nispeten taze ve
temsilci drnekler iizerinde yapilan analizler toplulugun bimodal karakterli oldugunu gostermistir.
Mafik ve felsik kayalar arasinda iki 6rnek disinda belirgin bir bilesimsel bosluk vardir. Tiim
ornekler subalkali nitelikli olup, egemen olarak kalkalkalen ve daha az olarak da toleyitik karakter
sergiler. Mafik kayalar ¢oklu element diyagramlarinda genis iyon yarigapl elementler bakimimdan
belirgin bir zenginlesme; Nb, Ta, P ve Ti elementleri bakimindan fakirlesmeler gosterir. Kondrite
normalize edilmis diyagramlarda belirgin negatif Eu anomalisi gézlenmez, tersine bazi 6rneklerde
pozitif anomaliler vardir. Felsik kayalarda ise sozkonusu zenginlesme ve fakirlesmelerin boyutlar
daha fazla olup, negatif Eu anomalileri belirgindir.

Mafik ve felsik kayalarin ilksel Sr ve Nd izotop oranlar1 ortiismekte olup, magma kaynaginin ayni
oldugunu ve felsik kayalarin mafik olanlardan fraksiyonel kristallenme yolu ile tiirediklerini isaret
eder [felsik kayalar: *Sr/**Sr(i)= 0.704809 - 0.705584; "*Nd/"*Nd = 0.512593 - 0.512622, sNd =

3.8 4.3; mafik kayalar: ~SrV/Sr” 0.703855 -0.705073; "*Nd/"*Nd = 0.512479 - 0.512602; sNd(1)=

1.5 - 4.3]. Bu sonug, istifte mafik kayalarin yaygin, felsik olanlarin ender olusu ve iz element
fraksiyonel kristallenme modellemeleri ile de desteklenmektedir.

Mafik ve felsik kayalarin ilksel sNd igerikleri MFMK'mn tiiketilmis bir manto kaynagindan
tiredigini diistindiiriir. Mafik kayalar tizerinde yapilan ergime modelleri bu kaynagin spinel
peridotit bilesimli oldugunu ortaya koymustur. Bu sonuglara gore magmatik toplulugu veren kaynak
yari kitasal litosferik manto olmalidir. Buradan tiireyen ergiyiklerin mafik kayalar1 olusturdugu ve
bunlarin fraksiyonel kristallenme yolu ile farklilasarak felsik kayalar1 verdigi sdylenebilir.

MFMK petrolojik 6zellikleri itibariyle ada yay1 magma serilerine benzerlik gostermekte, izotop
iceriklerine gore de okyanus adasi bazaltlarinin kaynagina benzer bir kaynaktan tliremis gibi
goriinmektedir. Magmatik toplulugun bimodal karakteri de gerilmeli tektonik rejim altinda gelisen
magma serileri ile uyumludur. Istifte alkali kayalarin olmayisi ve yitim imzalart MFMK'mn gelisimi
siirecinde bolgenin bir yitim ortamina yakin oldugunu ve/veya hemen 6ncesinde bir yitim olaymin
varligini diisiindiirmektedir. Anahtar Kelimeler: Sakarya Zonu, Jura, magmatizma, izotop, petroloji



