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In the Armutlu peninsula, the presence of the Oligo-Miocene volcanic rocks (19.4+1.4 Ma by K-
Ar) was first reported by Geng et al (2004), and later supported by the radimetric age data
(20.13+0,38 Ar-Ar) in Kiirk¢iioglu et al (2008). Our recent studies on the Almacik Mountain and its
surroundings further east have revealed that the volcanic rocks of 23.8+1.1 Ma are also present in
this area.

Oligo-Miocene volcanics are represented by basalt and basaltic andesites. They are comprised
mainly of plg (An30-45) + cpx + opx + opaque minerals. Whole rock geochemical and Sr, Nd, Pb
and O isotope analyses have been conducted on these rocks. The samples are medium-K,
subalkaline in nature and display calcalkaline affinity. Magnesium numbers (41.6-45.2), Cr (20.5-
34.2 ppm) and Ni (0.9-30.6 ppm) with MgO contents (2.02-3.14 %) collectively indicate that these
lavas were evolved melts. The samples show significant LILE enrichments coupled with Nb-Ta and
Ti depletions on N-MORB normalized multi-element diagrams. These rocks are also characterized
by LREE enrichments (La/Sm: 2.9-4.3) and slightly HREE depletions (Gd/Yb: 1.5-1.7) with respect
to the MREE’s. Although the Almacik samples display significant negative Eu anomaly (Eu/Eu*:
0.65-0.69), there is no important negative Eu anomaly (Eu/Eu*: 0.88-0.96) in Armutlu samples.
¥Sr/*Sr, and '“Nd/'** Nd; contents of the Oligo-Miocene volcanics vary from 0.704918 to
0.705561, and 0.512567 to 0.512706 respectively. Pb and O isotope values have been determined
on a sample from the Almacik mountain as **Pb/**Pb: 18.701, *’Pb/**Pb: 15.621, **Pb/***Pb:
38.722 and &"*0 SMOW: 10.9. Their eNd;; contents are (-0.89) in a sample and range from 0.96 to
1.84 in the other samples, implying that the Oligo-Miocene volcanics were derived from a
heterogeneous source which was both (a) depleted and (b) enriched in nature.

The Oligo-Miocene volcanics show subduction signatures resulted possibly from the previous
subduction event(s). On the basis of their geochemical features, we argue that the Oligo-Miocene
lavas were derived from the sub continental lithospheric mantle and then further contaminated by
variable amount of crustal materials. The Oligo-Miocene volcanism along the Armutlu-Almacik
belt is identical to the coeval volcanics of the western and NW Anatolia, regarding its geochemical
character and isotope contents. To this end, the Oligo-Miocene volcanism of the Armutlu-Almacik
belt may possibly be the central continuation of the coeval volcanism of the Trace basin in the west,
Galatian volcanic massif in the east and the Biga peninsula in the southwest.
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Armutlu-Almacik Kusagi (KB Anadolu) Oligo-Miyosen Volkanizmasimin Petrolojik
Ozellikleri ve Kokeni

Armutlu yarimadasinda 19.4+1.4 (K-Ar) MY vyash volkanik kayalarin varligi ilk kez Geng¢ vd
(2004) tarafindan rapor edilmis ve Kiirk¢tioglu vd (2008)’nin verileri ile (20.13+0,38 Ar-Ar) de
teyit edilmistir. Almacik dagi ve yakin dolaylarindaki volkanik istif {izerinde yaptigimiz ¢alismalar
bu alanda da 23.8+1.1 MY yasl (K-Ar) volkanik kayalarin varligini géstermistir.

Oligo-Miyosen volkanikleri bazaltik andezit ve andezitler ile temsil edilmekte olup, ana mineral
bilesimleri plg (An30-45) + cpx = opx *+ opak mineraller seklindedir. Bu kayalardan derlenen
ornekler lizerinde ana element oksit ve iz element jeokimyasi; Sr, Nd, Pb ve O izotop analizleri
yapilmugtir. Ornekler subalkalen olup, kalkalkalen karakter sergiler. Tiimii orta — K’ludur. Mg
numaralar1 (41.6-45.2), Cr (20.5-34.2 ppm) ve Ni (0.9-30.6 ppm) ile MgO igerikleri (2.02-3.14 %)
bu kayalarin evrimlesmis ergiyiklerden tiirediklerine isaret etmektedir. N-MORB’a normalize
desenlerinde belirgin bir LIL element zenginlesmesi ve Nb-Ta, Ti fakirlesmesi vardir. Kondrite
normalize oriimcek diyagramlar1 ise MREE’lere gore LREE zenginlesmesi (La/Sm: 2.9-4.3) ve
onemsiz HREE fakirlesmeleri (Gd/Yb: 1.5-1.7) ile karakterize olunurlar. Almacik 6rneklerinde
belirgin negatif Eu anomalisi (Eu/Eu*: 0.65-0.69) gozlenirken, Armutlu 6rneklerinde 6nemli bir
negatif anomali goriinmemektedir (Eu/Eu*: 0.88-0.96).

Oligo-Miyosen volkanik kayalarinin *’Sr/**Sr;, degerleri 0.704918-0.705561 arasinda, '*Nd/*** Nd;
degerleri ise 0.512567-0.512706 arasinda degisir. Almacik 6rneklerinin birinde yapilan Pb izotop
analizleri *Pb/*Pb: 18.701, *'Pb/**Pb: 15.621, **Pb/**Pb: 38.722 ve oksijen 8"0: 10.9
degerlerini vermistir. eNd;, degerleri bir 6rnekte (-0.89), diger iki 6rnekte de 0.96 ile 1.84 arasinda
degismekte olup buna gore Oligo-Miyosen volkaniklerinin a) tiikketilmis ve b) zenginlesmis olmak
izere heterojen bir kaynaktan tiiremis oldugu soylenebilir.

Oligo-Miyosen volkanizmasinin gelisiminde dnceki dalma-batma olaylarindan kokenlenen yitim
imzalar1 vardir. Magma, kita alt1 litosferik mantosundan kokenlenmis ve farkli oranlarda kabuksal
malzeme ile kirletilmigtir. Armutlu-Almacik kusagi Oligo-Miyosen volkanizmasi jeokimya ve
izotop igerikleri bakimindan Bati-KB Anadolu’nun yasit volkanik kayalar1 ile bire bir benzerlidir.
Bu baglamda Armutlu-Almacik yoresi Oligo-Miyosen volkanizmasi, batida Trakya havzasi, doguda
Galatya volkanik masifi, GB’da da Biga yarimadasindaki es yasli volkanizmanin dogal devami
niteligindedir.
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