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Miyosen yash volkanitler, Kiitahya ve cevresinde Orenkdy, Findikkdy ve
Kizilkaya Tepe yérelerinde yiizeyleme vermektedir. Orenkdy
volkanitleri genel olarak ojit bazalt, bazaltik andezit ve andezit
bilesimli olup hyalo-mikrolitik porfirik ve kiimiilofirik doku
gostermektedir ve plajiyoklaz (Anzo-2Ab17.290r12), klinopiroksen
(W040-44Ena1.52FS6.16), ortopiroksen (Woi.4Eness.71Fsz27.34) olivin (Fogs.90) ve
Fe-Ti oksit icerir. Findikkdy volkanitleri genellikle ojit trakibazalt, ojit
bazaltik trakiandezit ve trakiandezit bilesimli olup hyalo-mikrolitik
porfirik ve intersertal doku gistermektedir ve genelde plajiyoklaz
(Anss.ssAb12-380r1.5), klinopiroksen (Wo44.48En3g.47FSs.17), olivin (F041-¢3)
ve Fe-Ti oksit icerirken, andezitik karakterde olanlar ayrica biyotit
icerir. Kizilkaya Tepe volkanitleri ise ojit bazalt, ojitli bazaltik andezit
ve trakiandezit bilesimli olup hyalo-mikrolitik porfirik, vesikiiler,
intersertal ve trakitik doku gosterir ve genel olarak plajiyoklaz
(Ans3.85Ab14-440r0.3), klinopiroksen (Wo39.46Ensi1-52FSs.16), ortopiroksen
(Wo02-3En73.75Fs21-25), olivin (Fosz-s2) ve Fe-Ti oksit icerir. Ayrica, mineral
kimyas! analizlerinden yararlanilarak volkanitlerin piiskiirme éncesi
kristallenme kosullart hesaplanmigs ve béylelikle volkanitleri olusturan
magmalarinin iist kitasal kabuktaki magma odalarinda ayrimlasarak
gelistikleri belirlenmigtir.

Anahtar kelimeler: Miyosen volkanitleri, Mineral kimyasi,
Jeotermobarometre, Kiitahya, Bat1 Anadolu, Tiirkiye.

Abstract

The studied Miocene volcanic rocks are observed in the Orenkc'iy,
Findikkéy, and Kizilkaya Tepe regions in and around the Kiitahya area.
The Orenkdy volcanic rocks consist of augite basalt, basaltic andesite
and andesite, and show hyalo-microlitic porphyritic and cumulophyric
texture, and contain plagioclase (an70-82Ab17290r1-2), clinopyroxene
(Wo40-44En41.52Fse.16),  orthopyroxene  (Woi4Enes71Fsz734)  olivine
(Foss-90) and Fe-Ti oxide. The Findikkdy volcanic rocks include augite
trachybasalt, augite basaltic trachyandesite and trachyandesite, and
show hyalo-microlitic porphyritic and intersertal texture, and generally
contain plagioclase (Anss.ssAbi2-380r1.5), clinopyroxene (Wo4s.4sEn3s.
47Fsg.17), olivine (Fos163) and Fe-Ti oxide, while the andesitic ones also
contain biotite. The Kizilkaya Tepe volcanic rocks contain augite basalt,
augite basaltic andesite and trachyandesite, and exhibit hyalo-
microlitic porphyritic, vesicular, intersertal and trachytic texture, and
include plagioclase (Anss-ssAbi4.440ro:3), clinopyroxene (Wo39-46Enai-
52Fss-16), orthopyroxene (Woz-3Enzs.75Fsz1-25), olivine (Fosz-s2) and Fe-Ti
oxide. In addition, the pre-eruptive crystallization conditions of the
volcanic rocks were estimated using mineral chemistry analyses and
thus it was determined that the magmas of the volcanic rocks have
evolved by fractionation in magma chambers of the upper continental
crust.

Keywords: Miocene volcanics, Mineral
Geothermobarometry, Kiitahya, West Anatolia, Turkey.

chemistry,

1 Giris
Bati Anadolu'daki magmatik aktivite Eosen-Miyosen'de
pliitonizma, Eosen-Kuvaterner'de ise volkanizma seklinde
gelismistir (Sekil 1). Bati Anadolu'daki bu Geg¢ Senozoyik
magmatizmasini denetleyen ana faktorlerin; Avrasya ve Afro-
Arap levhalarimin ¢arpismasiyla [1].

(i) Ege (Helenik) Yay1'ndaki yitim ve bunu izleyen levha
kirilmasi [2],

(ii) Carpisma sonrast K-G yilinli gerilmeye bagh
grabenlesme [3] ve kabuk incelmesi sonucu magma
olusumu ve,

(iii) Menderes Masifi'nin orojenik ¢okiisii [4] oldugu ileri
strilmustir.
Bati Anadolu, bolgedeki gerilme sistemine bagh olarak kuzey-

gliney ve dogu-bati1 dogrultulu bir¢ok graben yapisi icermekte
ve bu grabenlesmenin volkanizmanin nedenlerinden biri

*Yazisilan yazar/Corresponding author

oldugu bilinmektedir [3],[5]-[9]. KD-GB uzaniml havzalardaki
bazik volkanizmanin jeokimyasal 6zellikleri zenginlesmis bir
litosferik manto kaynagina isaret etmektedir [3],[5],[7],
[10]-[13].

Bazi arastirmacilar, Erken ve Orta Miyosen yash KD dogrultulu
havzalarda volkanizmanin bimodal karakterde oldugunu
belirtmis ve bu durumun muhtemelen yitim olayinin etkilerinin
azalmasi ve gerilme rejiminin siddetinin artmasi ile iligkili
oldugunu ileri silirmistiir [14]-[16]. Ayrica, tektonizma-
volkanizma iligkisi, Miyosen havzalarinin ve volkanitlerinin K-
G ve KD-GB dogrultulu faylarla, buna karsilik Pliyo-Kuvaterner
havzalarinin ve volkanitlerinin ise KB-GD ve D-B dogrultulu
faylarla iligkili oldugu verileriyle desteklenmektedir [14]-[16].
Dolayisiyla, Ege Bolgesi'nde son tektonik hareketler ile
volkanik faaliyetlerin birbirleriyle iligkili oldugu sdylenebilir.
Ancak volkanizma sadece tektonik faylar ve grabenlerle sinirh
kalmaylp baska mekanizmalar tarafindan da kontrol
edilmektedir [14]-[16].
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Onceki c¢alismalarda Erken Miyosen (20-17 My) olarak
yaslandirilan Kiitahya yo6resi volkanitlerinin ana magmalarinin
zenginlesmis mantodan tiiredigi ve sonrasinda kitasal
kabuktaki magma odalarinda farklhlasarak gelistigi ileri
strilmustir [17],[18].

Bu calismada, Kiitahya yodresi ve cevresinde (Orenkdy,
Findikkdéy ve Kizilkaya Tepe) ylizeylenen Miyosen yash
volkanitlerin mineral kimyas1 o6zellikleri belirlenmis ve
pliskiirme 6ncesi kristallenme kosullar1 ortaya konmustur.
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Sekil 1. Bat1 Anadolu'daki magmatik kayaglarin dagilimi
([19]'den degistirilerek) ve incelenen volkanitlerin olusum
yaslar1 [17].

Figure 1. The distribution of the igneous rocks in western
Anatolia (modified from [19]) and age of the studied volcanic
rocks [17].

2 Inceleme alaninin jeolojisi

Incelenen volkanitler, Torid-Anatolid Blogunda (TAB),
Anatolidlerin kuzey ucunda, Afyon zonu ile Tavsanli zonu
icerisinde yer alan Kiitahya ve yakin c¢evresinde (Orenkéy,
Findikkdy ve Kizilkaya Tepe) yiizeyleme vermektedir. Bu
volkanitler, Miyosen oncesi birimleri kesmis ve Kuvaterner
cokelleri tarafindan uyumsuz ortiilmustiir [20]-[25].

Kiitahya ve ¢evresinde yiizeylenen kayalar stratigrafik olarak;
(i) temel kayalar (Afyon Zonu kayaclari) olarak temsil edilen
sistler ve mermerler [26], (ii) bunlarin iizerinde tektonik
dokanakla yesilsist ve mavisist zonu metamorfitlerin de
bulundugu ofiyolitik kayaclar (Tavsanli Zonu kayaglari) [26] ve
(iii) orti kayaclar1 olarak bilinen Miyosen ile baslayan ve
karasal ortami yansitan gol ve akarsu tiriinleri ile temsil edilir.

Orenkéy ve cevresinde yiizeyleyen volkanitler (Sekil 2), koyu
gri-siyah renkte, cogunlukla masif fakat kirikli ve yer yer
vesikiller yap1 gosteren andezit ve bazaltik andezitlerden
olugsmaktadir. Makroskobik olarak porfirik doku gdsteren
andezitler igerisinde iri plajiyoklaz kristallleri rahatlkla
gozlenmektedir. Bu volkanitlerin, yaklasik KB-GD ve KD-GB
dogrultulu faylar ile iligkili oldugu diisiiniilmektedir (Sekil 2).
Volkanitlerin alt dokanaginda, keserek lizerledigi Tavsanli zonu
kayaclari ve tist dokanaginda ise uyumsuz olarak gelen Cokkdy
formasyonu yer almaktadir (Sekil 2).
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Sekil 2. Orenkdy volkanitlerine ait jeoloji haritasi ([9],[26]'dan
degistirilerek).

Figure 2. Geological map of the Orenkdy volcanic rocks

(modified from [9],[26]).
Findikkoy ve cevresinde yiizeyleyen volkanitler (Sekil 3), koyu
gri-siyah renkte, ¢ogunlukla trakiandezit ve bazaltik
trakiandezitlerden olusmaktadir. Volkanitler igerisinde ojit
fenokristalleri ¢iplak gozle goriilebilmektedir. Bu volkanitlerin
KB-GD ve KD-GB dogrultulu faylar ile sinirlanmis olup bu fay
zonlart1 ile iliskili oldugu diisiiniilmektedir. Ayrica volkanitler,
calisma alaninda Sabuncupimar formasyonu tiizerinde plato
goriniimlii bir topografya sergilemektedir. Volkanitlerin alt
dokanaginda, keserek tizerledigi Sabuncupinar Formasyonu
yer alir ve Cokkdy Formasyonu tarafindan uyumsuz olarak
uzerlenir (Sekil 3).
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Sekil 3. Findikkoy volkanitlerine ait jeoloji haritasi
([91,[26]'dan degistirilerek).

Figure 3. Geological map of the Findikkdy volcanic rocks
(modified from [9],[26]).

Kizilkaya Tepe ve cevresinde ylizeyleme veren volkanitler
(Sekil 4), bazaltik trakiandezit, bazaltik andezit, trakiandezit ve
andezitlerden olusmaktadir. Volkanitler, ¢alisma alaninda
yaklasik KB-GD dogrultulu faylar ile smirlanmis dik bir
topagrafya sunmaktadir (Sekil 4). Volkanitlerin alt
dokanaginda, keserek tizerledigi Sabuncupmar Formasyonu
yer alir ve Cokkdy Formasyonu tarafindan uyumsuz olarak
uzerlenir (Sekil 4).
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Sekil 4. Kizilkaya Tepe volkanitlerine ait jeoloji haritasi
([9],[26]'dan degistirilerek).

Figure 4. Geological map of the Kizilkaya Tepe volcanic rocks

(modified from [9],[26]).
3 Materyal ve metod

3.1 Saha calismalari ve 6rnekleme

Arazi calismalari, Orenkdy, Findikkdéy ve Kizilkaya Tepe
yorelerini kapsayan ¢ farkli alanda gergeklestirilmistir.
inceleme alaninda ve cevresinde yapilmis olan &nceki
calismalar da [9],[17],[26] dikkate alinarak, calisilan yorelere
ait jeoloji haritalar1 hazirlanmistir (Sekil 2, 3 ve 4). Orenkdy,
Findikkoéy ve Kizilkaya Tepe yorelerindeki volkanik kayaclari
en iyi sekilde temsil edecek taze 6rnekler alinmistir.

3.2 Mikroskobik tayinler

Incelenen volkanitlerden alinan kayac érneklerinin mineralojik
ve petrografik ozelliklerini ortaya koymak icin Karadeniz
Teknik Universitesi ve Dumlupinar Universitesi Jeoloji
Miihendisligi boliimlerinin laboratuvarlarinda ince Kkesitler
hazirlanmis, polarizan mikroskopta ayrintili olarak incelenmis
ve 6nemli olanlari fotograflanmistir.

3.3 Elektron mikroprob analizleri (EPMA)

Incelenen volkanitlerden petrografik calismalar sonucu segilen
temsili 6rneklerde mineral kimyasi analizleri (EPMA) ic¢in
Karadeniz Teknik Universitesi Jeoloji Miihendisligi Bolimii
laboratuvarinda parlatilmis ince kesitler hazirlanmistir.
Karbonla kaplanan parlatilmis ince kesitlerde mineral kimyasi
analizleri Georgia Universitesi Jeoloji Béliimii Laboratuvari
(Amerika)’'nda yaptirilmistir. Analizler, incelenen volkanik
kayaclardaki klinopiroksen, plajiyoklaz, olivin ve Fe-Ti oksit
minerallerinde gergeklestirilmistir. EPMA’da JEOL 8600
Elektronprob marka cihaz kullanilmis ve analizlere Phi-Rho-Z
matriks diizeltmesi [27] uygulanmistir.

4 Bulgular
4.1 Volkanitlerin petrografisi

4.1.1 Orenkéy volkanitleri

Orenkdy volkanitlerinden alinan drnekler camsi bazalt, ojit
bazalt, bazaltik andezit Sekil 5(a) ve andezit bilesimli olup,
hyalo-porfirik, hyalo-mikrolitik porfirik, yer yer kiimiilofirik
dokuludur. Kayaclarin adlamalari jeokimyasal siniflamalarla da
uyumludur [17]. Genel olarak, plajiyoklaz, ojit, olivin ve Fe-Ti
oksit igerirler.

Plajiyoklaz, hem fenokristaller halinde hem de hamurda
mikrolitler seklinde gozlenir ve albit ikizlenmesi tipiktir
Sekil 5(b). Ojit mineralleri genellikle 6zsekilli veya yar1 6zsekilli
halde bulunurlar Sekil 5(b). Kayaglarin bazilarinda gézlenen
olivin mineralleri iri fenokristal, yer yer de mikrofenokristal
halinde gozlenmektedir. Kayag icinde genellikle yar1 6zsekilli
olup yer yer yuvarlaklasmis veya kenarlarindan itibaren
kemirilmis halde bulunurlar. Minerallerin ¢ogunlugunda
catlaklar ve bu catlaklardan itibaren iddingsitlesmeler
gelismistir. Fe-Ti oksitler, hamurda 6zsekilli kristaller olarak ve
mineraller icinde kapanim halinde go6zlenmektedirler
Sekil 5(b).

Sekil 5. Orenkdy volkanitlerinden alinan bazaltik andezitlerin;
(a): Arazi goriinimii ve (b): Mikroskop goriintiisii (mikrolitik
porfirik doku, ¢apraz nikol, plj: Plajiyoklaz, kpir:
Klinopiroksen, op: Oapk mineral).

Figure 5(a): Field view and (b): Microscope photo (microlithic
porphyritic texture, cross-nicol, plj: Plagioclase, kpir:
Clinopyroxene, op: Opaque mineral) of basaltic andesites in
Orenkdy volcanic rocks.

4.1.2 Findikkdy volkanitleri

Findikkoy volkanitlerinden alinan érnekler, yaygin olarak ojit
bazalt, ojit bazaltik trakiandezit, trakibazalt Sekil 6(a) ve
trakiandezit bilesimli olup hyalo-porfirik, hyalo-mikrolitik
porfirik, yer yer intersertal ve kiimiilofirik doku gosterirler. Bu
kayac¢ adlamalar1 jeokimyasal siniflamalarla da értiismektedir
[17]. Genel olarak, iki tip mineral toplulugu géze ¢carpmaktadir.
Bunlardan birincisi, plajiyoklaz, ojit, olivin ve Fe-Ti oksit
icerirken, ikincisi ise plajiyoklaz, ojit, biyotit ve Fe-Ti oksit
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icerir. Plajiyoklaz, genellikle mikrofenokristaller halinde
gozlenirken, nadiren de olsa iri fenokristaller halinde
gozlenmektedirler Sekil 6(b). Bazi mikrofenokristallerde yer
yer zonlanmalar goze ¢arpar.

Olivin, genellikle o6zsekilsiz ve yari6zsekilli fenokristaller
halinde goriiliir (Sekil 6b). Hamurda ise yine 6zsekilsiz mikro
taneler halinde bulunur. Bu minerallerde iddingsitlesmeler
gozlenir Sekil 6(b). Ojit, oOzsekilsiz ve yar1 0Ozsekilli
fenokristaller halinde go6zlenir Sekil 6(b). Bazi kayaglarda
gozlenen biyotitlerin bir kism1 6z ve yar 0Ozsekilli
alterasyondan asir1 derecede etkilenmis olarak bulunurlar. Tek
yonde iyi dilinim gosterirler. Bazi minerallerde deformasyon
izleri gozlenir. Fe-Ti oksitler, hamurda 6zsekilli kristaller ve
kapanim halinde gozlenir Sekil 6(b).

Sekil 6. Findikkoy volkanitlerinden alinan trakibazaltlarin;

(a): Arazi goriiniimii ve (b): Mikroskop goriintiisii (hyalo-

mikrolitik porfirik doku, ¢apraz nikol, plj: plajiyoklaz, kpir:
Klinopiroksen, ol: Olivin, op: Oapk mineral).

Figure 6(a): Field view and (b): Microscope photo (hyalo-
microlithic porphyritic texture, cross-nicol, plj: plagioclase, kpir:
clinopyroxene, ol: olivine, op: opaque mineral) of trachybasalt in

Findikkdy volcanic rocks.

4.1.3 Kizilkaya tepe volkanitleri

Kizilkaya Tepe volkanitlerinden alinan &rnekler, ojit bazalt,
bazaltik andezit Sekil 7(a), bazaltik trakiandezit ve trakiandezit
bilesimli olup hyalo-mikrolitik porfirik, yer yer intersertal ve
trakitik doku gosterirler. Kayaglarin adlamalar1 jeokimyasal
siniflamalarla da uyumludur [17]. Genel olarak, plajiyoklaz, ojit,
olivin, nadiren biyotit ve Fe-Ti oksit icerirler. Plajiyoklaz,
ozsekilli fenokristaller ve mikro fenokristaller halinde bulunur
Sekil 7(b). Baz1 mikro fenokristallerde yer yer zonlanmalar
goze carpar. Olivin, genellikle 6z sekilli ve yer yer de 6zseKkilsiz

fenokristaller halinde goriiliir. Hamurda ise yine o6zsekilsiz
mikro taneler halinde bulunur. Bu mineraller de
iddingsitlesmeler gézlenmistir. Ojitler, genellikle 6zsekilsiz ve
ozsekilli fenokristaller halinde gozlenirler Sekil 7(b). Fe-Ti
oksitler, hamurda yar1 6zsekilli kristaller ve kapanim halinde
gozlenirler Sekil 7(b).

Sekil 7. Kizilkaya Tepe volkanitlerinden alinan bazaltik
andezitlerin; (a): Arazi gortiniimii, (b): Mikroskop goriintiisii
(hyalo-mikrolitik porfirik doku, ¢capraz nikol, plj: Plajiyoklaz,

kpir: Klinopiroksen,).

Figure 7(a): Field view and (b): Microscope photo (microlithic
porphyritic texture, cross-nicol, plj: plagioclase, kpir:
clinopyroxene) of basaltic andesites in Kizilkaya Tepe volcanic
rocks.

4.2 Volkanitlerin mineral kimyasi

4.2.1 Plajiyoklaz

Orenkéy volkanitleri icerisinde fenokristal olarak bulunan
plajiyoklazlarin tiiri bitovnit (Sekil 8) olup bilesimleri Anzo-
82Ab17-290r1-2 arasinda degismektedir (Ek Tablo 1A).

Findikkéy volkanitleri igcerisinde fenokristal olarak bulunan
plajiyoklazlarin tiirti labradorit ve bitovnit (Sekil 8) olup
labradorit olanlarin bilesimleri Anss-s7Ab29-38013-5, bitovnit
olanlarin  bilesimleri ise  An7i-8sAbi12-260r1-3  arasinda
degismektedir (Ek Tablo 1A).

Kizilkaya Tepe volkanitleri igerisinde fenokristal olarak
bulunan plajiyoklazlar, labradorit ve bitovnit tiiriinde (Sekil 8)
olup labradorit olanlarin bilesimleri Anss-70Ab30-440r1-3,
bitovnit olanlarin bilesimleri ise An7i-ssAb14-270r0-2 arasinda
degismektedir (Ek Tablo 1A).
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Sekil 8. incelenen volkanitlere ait plajiyoklazlarin Ab-An-Or
ticgen diyagrami [28].

Figure 8. Ab-An-Or ternary diagram of plagioclases from studied
volcanic rocks [28].

4.2.2 Piroksen

Orenkdy volkanitlerine ait klinopiroksenler, ojit olarak
isimlendirilmis olup bilesimleri Wo40-44Enas1-52Fss-16'dir. Mg-
numaralari ise 0.72-0.89 arasindadir (Sekil 9, Ek Tablo 1B).
Ortopiroksenler ise enstatit olarak isimlendirilmis olup
bilesimleri Wo1-4Enes-71Fs27-34’dir. Mg-numaralari ise 0.66-0.73
arasindadir (Sekil 9, Ek Tablo 1B).

Findikkoy volkanitleri klinopiroksenleri, diyopsit, diyopsitik-
ojit ve ojit tiiriinde ve Wo44-48Enss-47Fss.17 bilesimindedir. Mg-
numaralari 0.70-0.86 arasinda degismektedir
(Sekil 9, Ek Tablo 1B).

Kizilkaya Tepe volkanitlerine ait klinopiroksenler ise diyopsit,
diyopsitik-ojit ve ojit tiriinde ve Wo39.46Enai-s2Fss-16
bilesimindedir. Mg-numaralar1 ise 0.72-0.86 arasindadir
(Sekil 9, Ek Tablo 1B). Ortopiroksenler ise enstatit olarak
isimlendirilmis olup, Wo2-3Enz3.7sFs21-25 bilesiminde ve Mg-
numaralari 0.74-0.78 arasindadir (Sekil 9, Ek Tablo 1B).
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Sekil 9. Incelenen volkanitlere ait piroksenlerin Wo-En-Fs
licgen diyagrami [29].

Figure 9. Wo-En-Fs ternary diagram of pyroxenes from studied
volcanic rocks [29].
4.2.3 Olivin

Orenkéy volkanitleri icerisinde fenokristal olarak bulunan
olivinler, krizolit olarak isimlendirilmis olup Fose-90
bilesimindedir (Sekil 10, Ek Tablo 1C).

Findikkdy volkanitlerinde fenokristal olarak gézlenen olivinler,
hyalosiderit ve hortonolit olarak isimlendirilmis olup

hyalosideritler Fos7-63, hortonolitler ise Fos1-48 bilesimindedir
(Sekil 10, Ek Tablo 1C).

Kizilkaya Tepe volkanitleri icerisinde fenokristal olarak
gozlenen olivinler, krizolit ve hyalosiderit tiiriinde olup
krizolitler Fo7i-sz, hyalosideritler ise Fosz-¢3 bilesimindedir
(Sekil 10, Ek Tablo 1C).
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Sekil 10. Incelenen volkanitlere ait olivinlerin Fe+2/(Fe+2+Mg)
kars1 Mg/(Mg+Fe*2) siniflama diyagrami.

Figure 10. Fezt/(Fe2*+Mg) versus Mg/(Mg+Fe2*) classification
diagram of olivines from studied volcanic rocks.

4.2.4 Fe-Tioksit

Orenkdy volkanitlerine ait Fe-Ti oksitler, magnetit ve titano-
magnetit tiirtinde olup yer yer de ilmenit lamelleri icermektedir
(Sekil 11, Ek Tablo 1D).

Findikkoy volkanitlerin icerdigi Fe-Ti oksitler, titano-magnetit
olarak adlandirilmistir (Sekil 11, Ek Tablo 1D).

Kizilkaya Tepe volkanitlerine ait Fe-Ti oksitler; magnetit ve
titano-magnetit tiiriinde olup yer yer de ilmenit lamelleri
icermektedir (Sekil 11, Ek Tablo 1D).
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Sekil 11. Incelenen volkanitlere ait Fe-Ti oksitlerin Ti+*4-Fe+*3-
Fe*Z liggen diyagrami [30].

Figure 11. Ti**-Fe3+-Fe?* ternary diagram of Fe-Ti oxides from
studied volcanic rocks [30].
4.3 Jeotermobarometre hesaplamalar1

Basing (P), sicaklik (T) ve oksijen fugasitesindeki (fO2)
degisiklikler, volkanik sistemlerdeki kristallesme ge¢misini ve
mineral bilesimlerini gii¢clii bir sekilde etkiler. Bu nedenle,
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mineral (6rn. plajiyoklaz, piroksen, olivin) bilesimleri
kullanilarak incelenen volkanitlerin piiskiirme oncesi
kristallenme kosullarini belirlemek icin P-T hesaplamalar
yapimistir. Volkanitlerde bu tiir hesaplamalar genellikle
plajiyoklaz termobarometresi [31]-[33],
klinopiroksen/ortopiroksen termobarometresi [33],[38]-[41]
ve olivin termobarometresi [33],[42]-[45] ile gerceklestirilir.

4.3.1 Plajiyoklaz jeotermometresi

Deer ve dig. (1992) tarafindan oOnerilen Or-Ab-An {i¢gen
diyagramindaki izotermler lizerine ¢izilen grafiksel yontem
(Gcgen abak) [31], jeotermometre tahmini igin etkilidir
(Sekil 12). incelenen volkanitlere ait plajiyoklaz bilesimleri Ab-
An-Or TUggen diyagramina aktarildiginda; Kizilkaya Tepe
volkanitleri 6rnekleri ~650-700 °C, Findikkdy volkanitleri
érnekleri ~650-800 °C ve Orenkdy volkanitleri érnekleri ise
~600-650 °C’'deki sicaklik egrileri arasina diismektedir
(Sekil 12). Buna gore; Findikkdy volkanitlerinin, géreceli olarak
Kizilkaya Tepe ve Orenkdy volkanitlerinden daha yiiksek
sicakliklarda olustuklarini séylemek miimkiindiir. Elde edilen
cok diisiik sicakliklar muhtemelen katilasma sicakliklarindaki
plajiyoklazlarin dengesizligini ifade etmektedir.
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Sekil 12. Incelenen volkanitlerin icerdigi plajiyoklazlara ait
izoterm egrilerinin [31] bulundugu Ab-An-Or iiggen diyagrami.

Figure 12. Ab-An-Or ternary diagram with isotherm curves [31]
for the plagioclases from the studied volcanic rocks.

4.3.2 Piroksen jeotermobarometresi

incelenen volkanitlere ait klinopiroksen ve ortopiroksenlerin
mineral kimyasi analizleri, Di-Hd-En-Fs piroksen dortytizlisi
[34],[35] lizerine aktarildiginda, klinopiroksenlerin katilasma
sicakliklari; Kizilkaya Tepe volkanitlerinde ~600-1000 °C,
Findikkéy volkanitlerinde ~450-700 °C ve Orenkdy
volkanitlerinde ise ~750-1100 °C olarak Dbelirlenmistir
(Sekil 13). Elde edilen diisik sicakliklar (~450-600)
muhtemelen katilasma sicakliklarindaki klinopiroksenlerin
dengesizligini gdstermektedir.

Ayrica, incelenen volkanitlere ait klinopiroksenlerin bilesimleri
kullanilarak grafiksel olarak jeobarometre [46] yaklasimi
yapimustir. incelenen volkanitlere ait klinopiroksenlerin
birbirlerine benzer Ti ve AIT igeriklerine sahip dagilimlar
sunmasl, olusumlarinda ayni kristallenme basinglarina maruz
kaldiklarin1 ifade etmektedir (Sekil 14a, b). Incelenen
volkanitlerdeki klinopiroksenlerin nispeten diisiik Al ve Ti
iceriklerine sahip olmalari, diisiik basinglar [46],[47] altinda
kristallendiklerine (< 10 kbar) isaret etmektedir Sekil 14 (a,b).
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Sekil 13. Incelenen volkanitlere ait piroksenlerin Di-Hd-En-Fs
diyagramu. Izoterm egrileri [34],[35] goredir.

Figure 13. Di-Hd-En-Fs diagram of pyroxenes from the studied
volcanic rocks. Isotherm curves are from [34],[35].
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Sekil 14. Incelenen volkanitlerdeki klinopiroksenlerin;
(a): Ti (% at.) kars1 AlT (% at.) diyagramu (klinopiroksen
bilesimsel trendi; [45]) ve (b): AlT (% at.) kars1 Ti (% at.)

diyagrami (basing alanlari [47]).

Figure 14(a): Ti (at.%) versus Al" (at.%) (clinopyroxene
compositional trend is from [45]) and (b): AlT (at.%) versus Ti
(at.%) diagrams (pressure fields are from [47]) of
clinopyroxenes in the studied volcanic rocks.

incelenen volkanitlerin igerdigi yalmzca klinopiroksenlerin
mineral kimyasi analizlerinden yararlanilarak, Putirka (2008)
tarafindan 6nerilen termobarometre hesaplamalari yapilmis ve
puskiirme oOncesi kristallenme kosullar1 belirlenmistir
Tablo 1(a). Buna gére, Orenkéy volkanitlerinde 1101-1217 °C
arasinda degisen sicakliklar ve 1.9-4.8 kbar (Denklem 32a) ile
1.4-3.8 kbar (Denklem 32b) arasinda degisen basinglar
hesaplanmistir Tablo 1(a). Findikkéy volkanitlerinde
1102-1146 °C arasinda degisen sicakliklar ve 1.0-3.7 kbar
(denklem 32a) ile 1.1-3.6 kbar (Denklem 32b) arasinda degisen
basinglar hesaplanmistir Tablo 1(a). Kizilkaya Tepe
volkanitlerinde 1127-1197 °C arasinda degisen sicakliklar ve
1.4-3.9 kbar (Denklem 32a) ile 1.0-3.5 kbar (Denklem 32b)
arasinda degisen basinglar hesaplanmistir Tablo 1(a).

Ayrica, incelenen  volkanitlerde klinopiroksen-ergiyik
dengesine dayal jeotermobarometre [33],[39]-[41]
hesaplamalar1 yapilmistir. Bu hesaplamalarda ergiyik bilesimi
olarak bu volkanitlerin tiim-kayag¢ jeokimyasal analizleri [17]
kullanilmigtir. Orenkdy volkanitleri icin klinopiroksenlerden
hesaplanan sicakliklar; 1118-1206 °C arasinda, hesaplanan
basinglar ise; 2.3-4.8 kbar arasinda degismektedir Tablo 1(b).
Findikkéy volkanitleri i¢in klinopiroksenlerden hesaplanan
sicakliklar; 1044-1088 °C arasinda, hesaplanan basinglar ise;
1.3-4.5 kbar arasinda degismektedir Tablo 1(b). Kizilkaya Tepe
volkanitleri i¢in klinopiroksenlerden hesaplanan sicakliklar;
1071-1133 °C arasinda, hesaplanan basinglar ise; 1.2-4.0 kbar
arasinda degismektedir Tablo 1(b).
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Incelenen volkanitlerdeki klinopiroksenlerden elde edilen
ortalama basing degerleri 1.9-3.7 kbar arasinda olup, bu
basinglara karsiik gelen piiskirme o6ncesi kristallenme
derinligi yaklasik 7.1-13.7 km arasinda (kitasal kabuk igin 1
kbar=3.7 km; [48])'dur.

4.3.3 Olivin jeotermometresi

Incelenen volkanitlerde olivin-ergiyik dengesine dayal
termobarometre hesaplamalar1 [33], [45] yapilmistir. Bu
hesaplamalarda ergiyik bilesimi icin bu volkanitlerin tim-
kayac jeokimya analizleri [16] kullanilmistir. Orenkéy
volkanitleri  i¢in  olivin-ergiyik = termometresine gore

hesaplanan sicakliklar; Putirka (2007 ve 2008)’e gore 1151-
1197 °C arasinda, Helz ve Thornber (1987) ile Beattie (1993)’e
gore 1129-1201 °C arasinda degismektedir (Tablo 2).

Findikkdy volkanitleri i¢in hesaplanan sicakliklar; Putirka
(2007 ve 2008)e gore 1064-1099 °C arasinda, Helz ve
Thornber (1987) ve Beattie (1993)'e gore 1067-1100 °C
arasinda degismektedir (Tablo 2).

Kizilkaya Tepe volkanitleri i¢in hesaplanan sicakliklar; Putirka
(2007 ve 2008)’ya gore 1083-1115 °C arasinda, Helz ve

Thornber (1987) ve Beattie (1993)e gore hesaplanan
sicakliklar ise 1083-1113 °C arasinda degismektedir (Tablo 2).

Tablo 1. Incelenen volkanitlerdeki, (a): Yalmzca klinopiroksen ve (b): Klinopiroksen-ergiyik bilesimleri kullanilarak hesaplanan
ptiskiirme 6ncesi basing ve sicakliklar

Table 1. Pre-eruptive pressure and temperature estimations using, (a): Clinopyroxene only and (b): Clinopyroxene-melt compositions in
the studied volcanic rocks.

(a) Klinopiroksen termobarometresi

Denklem 32a (barometre, susuz)

Ortalama P (kbar)

Maksimum P (kbar)

Mininimum P (kbar)

Orenkdy volkanitleri (n=16) 29+09 4.8 1.9
Findikkéy volkanitleri (n=11) 1.9+0.8 3.7 1.0

Kizilkaya Tepe volkanitleri (n=23) 2.7+0.7 3.9 1.4

Denklem 32b (barometre, sulu) Ortalama P (kbar) Maksimum P (kbar) Mininimum P (kbar)

Orenkdy volkanitleri (n=16) 2.8+0.7 3.8 1.4
Findikkéy volkanitleri (n=11) 1.6+0.8 3.6 1.1

Kizilkaya Tepe volkanitleri (n=23) 2.0+0.6 3.5 1.0

Denklem 32d (termometre, susuz) Ortalama T (°C) Maksimum T (2C) Minimum T (2C)

Orenkdy volkanitleri (n=16) 1147 + 38 1217 1101
Findikkéy volkanitleri (n=11) 1128 £ 14 1146 1102

Kizilkaya Tepe volkanitleri (n=23) 1165+ 18 1197 1127

(b) Klinopiroksen-Tiim kaya¢ termobarometresi

Denklem 30 (barometre) Ortalama P (kbar) Maksimum P (kbar) Mininimum P (kbar)
Orenkdy volkanitleri (n=16) 3.7+0.7 4.8 23
Findikkdy volkanitleri (n=11) 26+1.0 4.5 1.3

Kizilkaya Tepe volkanitleri (n=23) 2.7+0.7 4.0 1.2

Denklem 33 (termometre) Ortalama T (2C) Maksimum T (2C) Minimum T (2C)
Orenkdy volkanitleri (n=16) 1168 + 25 1206 1118
Findikkdy volkanitleri (n=11) 1065 + 13 1088 1044

Kizilkaya Tepe volkanitleri (n=23) 1104 + 18 1133 1071

Tablo 2. Incelenen volkanitlerdeki olivinler kullanilarak Helz ve Thornber (1987), Beattie (1993), Putirka vd. (2007) ve Putirka

(2008)’ya gore hesaplanan piiskiirme dncesi sicakliklar (T, 2C).

Table 2. Pre-eruptive temperature (T, °C) estimations using olivines in the studied volcanic rocks according to Helz and Thornber (1987),
Beattie (1993), Putirka et al. (2007) and Putirka (2008).

Helz ve Helz ve Putirka Putirka Putirka Putirka Putirka
Thornber Thornber Beattie vd. (2007) (2008) (2008) (2008) (2008)
(1987) (1987) (1993) Denklem Denklem Denklem Denklem Denklem
Mg-term. Ca-term. 22 13 14 15 16
Orenkéy volk. (n=3)
Ort. T (°C) 1134 £ 2 1129+ 10 1201+14 117718 1151 +2 1159 +5 1183 +3 1177 £1
Mak. T (°C) 1136 1139 1217 1197 1154 1165 1186 1179
Min. T (°C) 1132 1119 1189 1161 1149 1155 1180 1176
Findikkoy volk. (n=15)
Ort. T (°C) 1067 +8 1091 + 20 1100+35 109128 1064+10 1081+19 1099+17 1067 +30
Mak. T (°C) 1084 1105 1176 1195 1086 1123 1135 1130
Min. T (°C) 1059 1039 1068 1017 1053 1058 1080 1040
Kizilkaya Tepe volk. (n=14)
Ort. T (°C) 1083 +£13 1107 £ 8 1113+£28 111426 1085+17 1083+22 1115+20 108727
Mak. T (°C) 1114 1128 1177 1223 1125 1137 1162 1146
Min. T (°C) 1067 1093 1065 1041 1063 1056 1089 1058
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5 Sonuglar

Orenkéy volkanitleri bazaltik andezit ve andezit bilesimli
olup, hyalo-mikrolitik porfirik ve yer yer kiimiilofirik
dokuludur. Kizilkaya Tepe volkanitleri bazaltik andezit,
bazaltik trakiandezit, andezit ve trakiandezit bilesimli
olup, hyalo-mikrolitik porfirik, yer yer intersertal ve
trakitik doku gosterirler. Findikkdy volkanitleri ise
bazaltik trakiandezit ve trakiandezit bilesimli olup hyalo-
mikrolitik porfirik, yer yer intersertal ve kiimiilofirik
dokuludur,

Mineral kimyasi analiz sonuclarmma gére; Orenkdy
volkanitlerinin icerdigi plajiyoklazlar, bitovnit (Anzo-s2);
klinopiroksenler, ojit (Wo40-44Ens1-52Fs6.16);
ortopiroksenler, enstatit (Wo1-4Enes-71Fsz27-34); olivinler,
krizolit (Fose-90); Fe-Ti oksitler, magnetit, titano-magnetit
ve yer yer de ilmenit bilesimindedir. Findikkoy
volkanitlerinin igcerdigi plajiyoklazlar, labradorit (Anss-67)
ve bitovnit (Anzi-ss); klinopiroksenler, diyopsit ve ojit
(Wo44-48Enss-47Fss-17); olivinler, hyalosiderit (Fos7-63) ve
hortonolit (Fos1-48); Fe-Ti oksitler, titano-magnetit
bilesimindedir. Kizilkaya Tepe volkanitlerinin icerdigi
plajiyoklazlar, labradorit (Anss.70) ve bitovnit (An7i-ss);
klinopiroksenler, diyopsit ve ojit (Wo39-46Ena41-52Fsg-16);
ortopiroksenler, enstatit (Wo2-3En7s-7sFsz1-25); olivinler,
krizolit (Fo71-82) ve hyalosiderit (Fosz-63); Fe-Ti oksitler,
magnetit ve titano-magnetit bilesimindedir,

incelenen volkanitlerin piiskiirme éncesi kristallenme
kosullarini  belirleyebilmek icin kayaclarin igerdigi
klinopiroksen, olivin ve plajiyoklaz minerallerinin
kimyalarindan yararlanilarak termobarometre
hesaplamalar1 yapilmistir. Hesaplanan sicaklik ve basing
degerleri plajiyoklazlar icin 600-800 °C, klinopiroksenler
icin ortalama 1.9-2.9 kbar ve 1065-1168 °C ve olivinler
icin ortalama 1064-1201 °C arasinda degismektedir. Buna
gore incelenen volkanitlerin magmalar1 {iist kitasal
kabuktaki (s1g seviye) magma odalarinda ayrimlasarak
olustuklari sdylenebilir.

6 Conclusions

The Orenkdy volcanic rocks are mostly basaltic andesite
and andesite compositions wit, hyalo-microlitic
porphyritic, and occasionally cumulophyric texture. The
Kizilkaya Tepe volcanic rocks are basaltic andesite,
basaltic trachyandesite, andesite and trachyandesite
compositions, and show hyalo-microlitic porphyritic,
rarely intersertal and trachytic texture. The Findikkdy
volcanic rocks are basaltic trachyandesite and
trachyandesite compositions, and have hyalo-microlitic
porphyritic, rarely intersertal and cumulophyric textures,

Based on mineral chemistry analysis; the Orenkdy
volcanic rocks have plagioclases with bytownite (Anzo-s2),
clinopyroxenes with augite (Wo40-44En41-52Fse-16),
orthopyroxenes with enstatite (Wo1-4Enes-71Fs27-34),
olivines with chrysolite (Fose-90), and Fe-Ti oxides with
magnetite, titano-magnetite and occasionally ilmenite.
The Findikkdy volcanic rocks have plagioclases with
labradorite  (Ansge7) and  bytownite  (An7i-ss),
clinopyroxenes with diopside and augite (Wo44-4s8Enss-
47Fsg.17), olivines with hyalosiderite (Fos7-63) and
hortonolite (Foas1-48), and Fe-Ti oxides with titano-
magnetite. The Kizilkaya Tepe volcanic rocks have

plagioclases with labradorite (Anss.7o) and bytownite
(An71-85), clinopyroxenes with diopside and augite (Wo3o-
46Ena1-52Fss-16), orthopyroxenes with enstatite (Wo2-
3En73.75Fs21-25), olivines with chrysolite (Fo71-s2) and
hyalosiderite (Fosz-63), and Fe-Ti oxides with magnetite
and titano-magnetite,

3. In order to determine the pre-eruption crystallization
conditions of the studied volcanic rocks,
thermobarometer calculations were made using the
mineral chemistry of clinopyroxene, olivine and
plagioclase contained in the rocks. The -calculated
temperature and pressure values vary between 600-800
°C for plagioclases, 1.9-2.9 kbar and 1065-1168 °C for
clinopyroxenes and 1064-1201 °C for olivines.
Accordingly, it can be said that magmas of studied
volcanic rocks have evolved by fractionation in magma
chambers in the upper continental crust (shallow level).

7 TesekKiir

Bu ¢alisma, 113Y069 No.lu Tiirkiye Bilimsel ve Teknolojik
Arastirma Kurumu Cevre Atmosfer Yer ve Deniz Bilimleri
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Appendix Table 1

Ek Tablo 1A. incelenen volkanitlere ait plajiyoklazlarin mineral kimyasi analiz sonuglaru.

Appendix Table 1A. Mineral chemistry analysis results of plagioclases from the studied volcanites.

Orenkéy yoresi volkanitleri

Ornek No. TS-11 TS-11 TS-11 TS-11 TS-5 TS-5 TS-5 TS-8 TS-8 TS-8 TS-8
Pl-1-1 Pl-1-2 Pl-12-3 Pl-7-4 Pl-1-1 Pl-1-1 P1-8-1 Pl-6-1 Pl-6-1 P1-6-2 Pl-6-3
merkez merkez merkez merkez kenar merkez merkez kenar merkez merkez merkez

SiO2 47.77 47.89 49.39 49.88 49.79 48.49 47.78 48.73 49.48 50.36 50.28
Al203 32.23 33.00 31.46 30.90 31.98 32.10 33.08 31.35 31.42 30.46 31.05
FeO* 0.55 0.37 0.45 0.38 0.57 0.55 0.39 0.67 0.57 0.53 0.59
Ca0 15.95 17.03 15.33 15.30 15.16 15.76 16.74 15.79 15.48 14.47 14.64
Naz0 2.44 2.02 2.61 2.97 2.67 2.36 1.87 3.19 2.78 3.03 3.13
K20 0.14 0.11 0.22 0.13 0.17 0.17 0.15 0.25 0.13 0.21 0.22
Toplam 99.08 100.42 99.46 99.56 100.34 99.43 100.01 99.98 99.86 99.06 99.91
Formiil 32 oksijen lizerinden hesaplanmistir.

Si 8.86 8.77 9.09 9.17 9.08 8.95 8.78 8.98 9.08 9.28 9.20
Al 7.04 7.12 6.82 6.70 6.87 6.98 7.16 6.81 6.80 6.62 6.70
Fe*2 0.09 0.06 0.07 0.06 0.09 0.09 0.06 0.10 0.09 0.08 0.09
Ca 3.17 3.34 3.02 3.01 2.96 3.11 3.29 3.12 3.04 2.86 2.87
Na 0.88 0.72 0.93 1.06 0.94 0.84 0.67 1.14 0.99 1.08 1.11
K 0.03 0.03 0.05 0.03 0.04 0.04 0.04 0.06 0.03 0.05 0.05
Toplam 20.07 20.04 19.98 20.03 19.98 20.01 20 20.21 20.03 19.97 20.02
An % mol. 77.66 81.81 75.48 73.46 75.07 77.92 82.45 72.22 74.92 71.61 71.21
Ab % mol. 21.52 17.54 23.22 25.78 23.92 21.09 16.65 26.43 24.33 27.14 27.52
Or % mol. 0.83 0.66 1.30 0.76 1.01 0.99 0.90 1.36 0.74 1.26 1.27
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Ek Tablo 1A'nin devamu.
Continued from Appendix Table 1 A.

Orenkéy yoresi volkanitleri

Ornek No. TS-8 TS-8 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9
P1-8-4 P1-7-5 Pl-2-1 Pl-2-1 Pl-3-1 Pl-4-2 Pl-4-2 Pl-4-2 Pl-12-3 Pl-17-4 PI-17-5
merkez merkez kenar merkez merkez kenar orta merkez Merkez merkez merkez
Si02 50.86 49.93 48.29 49.20 49.43 49.07 50.15 47.53 50.92 48.44 49.04
Al;03 31.44 30.17 32.66 31.41 31.25 31.68 31.05 33.06 31.34 31.92 32.56
FeO* 0.42 0.55 0.54 0.53 0.63 0.50 0.63 0.39 0.47 0.70 0.61
Ca0 14.65 15.69 16.11 14.53 14.77 15.05 14.32 16.45 14.86 15.24 15.76
Naz0 3.36 2.97 2.26 3.24 3.10 2.89 3.26 2.36 2.81 2.59 2.41
K20 0.17 0.18 0.14 0.15 0.19 0.17 0.19 0.10 0.14 0.17 0.14
Toplam 100.9 99.49 100 99.06 99.37 99.36 99.6 99.89 100.54 99.06 100.52
Formiil 32 oksijen tizerinden hesaplanmistir.
Si 9.21 9.21 8.87 9.09 9.11 9.05 9.21 8.75 9.24 8.97 8.94
Al 6.71 6.56 7.07 6.84 6.79 6.88 6.72 7.17 6.70 6.96 7.00
Fe+2 0.06 0.09 0.08 0.08 0.10 0.08 0.10 0.06 0.07 0.11 0.09
Ca 2.84 3.10 3.17 2.88 2.92 297 2.82 3.24 2.89 3.02 3.08
Na 1.18 1.06 0.81 1.16 1.11 1.03 1.16 0.84 0.99 0.93 0.85
K 0.04 0.04 0.03 0.03 0.05 0.04 0.04 0.02 0.03 0.04 0.03
Toplam 20.04 20.06 20.03 20.08 20.08 20.05 20.05 20.08 19.92 20.03 19.99
An % mol. 70.00 73.71 79.07 70.64 71.68 73.43 70.07 78.96 73.86 75.75 77.71
Ab % mol. 29.05 25.26 20.11 28.51 27.21 25.56 28.84 20.47 25.32 23.25 21.48
Or % mol. 0.95 1.03 0.82 0.85 111 1.01 1.09 0.56 0.82 1.00 0.81
Findik Koy yoresi volkanitleri
Ornek No FN-7 FN-7 FN-7 FN-7 FN-7  FN-11 FN-11 FN-11 FN-11 FN-11 FN-12 FN-12 FN-12 FN-12 FN-12 FN-12  FN-7
pl-1-12 PI-1-13 Pl-2-4 Pl-1-5 Pl-1-6 Pl-4-1 Pl-5-2 Pl-7-3 Pl-8-4 Pl-9-5 Pl-4-1 Pl-4-2 Pl-6-3 Pl-7-4 Pl-7-5 PI-8-6 PI-16-1
merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez
Si0: 51.11 49.79 4876 5048 5095 49.68 50.52 4835 4942 4930 4656 5211 45.68 4934 5253 49.56 50.40
Al;03 30.64 3158 3198 3088 30.56 3031 3112 31.69 3230 31.68 3400 30.05 3398 31.66 30.07 31.03 31.22
FeO* 0.80 0.75 0.56 0.83 0.77 0.78 0.54 0.60 0.50 0.76 0.52 0.63 0.72 0.55 0.86 0.61 1.09
Ca0 12.74 1338 1535 13.21 1321 13.51 14.21 1476 1641 1424 1833 13.78 1825 1544 13.60 1493 1396
Naz0 3.58 3.36 2.52 3.48 3.45 4.86 2.60 3.72 1.53 2.63 1.37 3.37 1.35 2.72 3.52 2.99 3.32
K20 0.69 0.83 0.52 0.94 0.89 0.77 0.36 0.58 0.21 0.57 0.13 0.70 0.13 0.42 0.71 0.47 0.76
Toplam 99.56  99.69 99.69 99.82 99.83 9991 9935 99.7 100.37 99.18 10091 100.64 100.11 100.13 101.29 99.59 100.75
Formiil 32 oksijen tizerinden hesaplanmistir.
Si 9.37 9.15 8.98 9.26 9.34 9.18 9.26 8.94 9.01 9.10 8.53 9.46 8.45 9.05 9.48 9.13 9.19
Al 6.62 6.84 6.94 6.68 6.60 6.60 6.73 6.91 6.94 6.89 7.34 6.43 7.41 6.84 6.39 6.74 6.71
Fe+2 0.12 0.12 0.09 0.13 0.12 0.12 0.08 0.09 0.08 0.12 0.08 0.10 0.11 0.08 0.13 0.09 0.17
Ca 2.50 2.63 3.03 2.60 2.59 2.67 2.79 2.92 3.21 2.82 3.60 2.68 3.62 3.03 2.63 2.95 2.73
Na 1.27 1.20 0.90 1.24 1.23 1.74 0.93 1.33 0.54 0.94 0.48 1.18 0.48 0.97 1.23 1.07 1.17
K 0.16 0.19 0.12 0.22 0.21 0.18 0.08 0.14 0.05 0.13 0.03 0.16 0.03 0.10 0.16 0.11 0.18
Toplam 20.04 2013 20.06 2013 20.09 2049 19.87 2033 19.83 20 20.06  20.01 20.1 20.07 20.02 20.09 20.15
An % mol. 63.57 6542 7478 64.06 6436 5822 7344 66.58 8451 7240 8745 6654 87.52 7405 6535 7145 66.87
Ab % mol. 3233 29.76 2222 30,51 3046 37.86 2435 3033 14.21 2417 1179 2943 11.74 2357 3061 2588 28.80
Or%mol.  4.11 4.82 2.99 5.43 5.18 3.93 2.21 3.09 1.28 3.43 0.76 4.02 0.74 2.37 4.04 2.67 433
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Continued from Appendix Table 1A.

Ek Tablo 1A’nin devamu.

Kizilkaya Tepe yoresi volkanitleri

Ornek No. KZ-31 KZ-31 KZ-31 KZ-31 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KzZ-35 KZ-35 KZ-35 KZ-35 KZ-35 KZ-35
pPl-1-1  Pl-3-2 PI-5-3 PlI-15-6 PI-3-1 Pl-4-2 Pl-7-3 PI-8-4 PI-10-5 PI-12-6 PI-14-7 PI-12-1 PI-12-1 Pl-6-2 Pl-6-2 PI-5-3  Pl-5-4
merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez Kkenar merkez kenar merkez merkez merkez
Si02 49.40 49.29 50.21 4992 46.26 50.26 4871 48.08 49.72 49.56 49.28 4943 47.67 4888 48.64 4792 4851
AL03 3190 3048 31.01 3198 32,62 30.02 3175 3222 31.00 3035 30.74 30.01 3223 3132 30.71 3172 3174
FeO* 0.81 0.73 0.69 0.83 0.74 091 0.83 0.73 0.80 0.80 0.86 0.69 0.53 0.75 0.63 0.65 0.57
Ca0 1419 1478 1448 1340 1690 1498 1424 1647 1597 1401 1552 1579 17.01 1538 1558 17.29 1747
Naz0 3.16 291 2.89 2.55 1.89 3.15 3.03 1.99 2.06 3.14 2.38 2.64 1.80 2.74 2.73 191 1.96
K20 0.30 0.22 0.23 0.36 0.12 0.26 0.28 0.15 0.14 0.26 0.20 0.16 0.08 0.13 0.17 0.10 0.09
Toplam 99.76 9841 99.51 99.04 9853 99.58 9884 99.64 99.69 98.12 9898 9872 99.32 99.2 98.46  99.59 100.34
Formiil 32 oksijen tizerinden hesaplanmistir.
Si 9.07 9.18 9.22 9.17 8.67 9.26 9.03 8.87 9.14 9.24 9.13 9.19 8.83 9.04 9.07 8.87 891
Al 6.90 6.69 6.71 6.93 7.20 6.52 6.94 7.01 6.72 6.67 6.71 6.58 7.03 6.83 6.75 6.92 6.87
Ferz 0.12 0.11 0.11 0.13 0.12 0.14 0.13 0.11 0.12 0.13 0.13 0.11 0.08 0.12 0.10 0.10 0.09
Ca 2.79 2.95 2.85 2.64 3.39 2.96 2.83 3.26 3.14 2.80 3.08 3.15 3.38 3.05 3.11 3.43 3.44
Na 1.12 1.05 1.03 0.91 0.69 1.13 1.09 0.71 0.73 1.13 0.86 0.95 0.65 0.98 0.99 0.68 0.70
K 0.07 0.05 0.05 0.08 0.03 0.06 0.07 0.04 0.03 0.06 0.05 0.04 0.02 0.03 0.04 0.02 0.02
Toplam 20.07 20.03 1997 19.86 20.1 20.07  20.09 20 19.88  20.03 1996 20.02 1999 20.05 20.06 20.02 20.03
An % mol. 70.04 7282 7247 7269 8263 7136 71.02 8135 8041 70.08 7733 76.06 8354 7503 7516 8287 8271
Ab % mol. 2818 2591 2618 2499 1670 27.16 2735 17.76 1876 2839 2149 23.04 1598 2421 2387 1656 16.79
Or%mol. 1.77 1.27 1.35 2.33 0.68 1.48 1.63 0.89 0.83 1.53 1.18 0.90 0.48 0.76 0.97 0.57 0.51
Kizilkaya Tepe yoresi volkanitleri
Ornek No. KZ-35 KZ-35 KZ-6A KZ-6A KZ-6A KZ-6A KZ-6A KZ-6A KZ-12 KZ-12 KZ-12 KZ-12 KZ-25 KZ-25 KZ-40 KZ-40 KZ-40
pl-3-5 Pl-1-6 Pl-1-1 PI-1-2 Pl-2-3 Pl-6-4 Pl-7-5 Pl-7-6 Pl-6-1 Pl-7-2 Pl-9-3 PI-11-4 Pl-1-1 PI-12-5 PI-1-1  Pl-2-2  PI-5-3
merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez
Si02 49.39 49.41 45.27 48.62 46.68  45.67 49.45 46.09 54.16 50.74 51.66 52.03 53.05 51.48 47.25 48.63 48.63
Al203 30.32 30.44 34.17 31.81 33.45 34.87 32.52 34.09 29.67 31.69 29.17 29.77 29.78 30.30 31.95 32.81 32.99
FeO* 0.55 0.82 0.68 0.83 0.69 0.77 0.83 0.63 0.98 0.87 0.89 0.87 0.80 0.92 1.03 0.62 0.72
Ca0 1586 1511 1731 1453 1686 17.09 1452 16.72 1275 1397 1226 1324 1090 13.68 15.60 16.88 16.31
Naz0 2.51 3.04 1.82 3.21 1.94 1.57 2.92 1.70 3.76 3.34 4.07 3.56 4.98 3.30 2.46 1.82 2.19
K20 0.17 0.19 0.17 0.31 0.12 0.15 0.25 0.12 0.34 0.31 0.23 0.34 0.45 0.27 0.20 0.15 0.15
Toplam 98.8 99.01 9942 9931 99.74 100.12 10049 9935 101.66 10092 9828 99.81 9996 9995 9849 10091 100.99
Formiil 32 oksijen tizerinden hesaplanmigtir.
Si 9.17 9.16 8.43 8.99 8.63 8.42 9.01 8.54 9.68 9.19 9.56 9.50 9.63 9.40 8.84 8.86 8.85
Al 6.63 6.65 7.50 6.93 7.29 7.58 6.98 7.45 6.25 6.77 6.36 6.41 6.37 6.52 7.04 7.04 7.07
Fe+2 0.09 0.13 0.11 0.13 0.11 0.12 0.13 0.10 0.15 0.13 0.14 0.13 0.12 0.14 0.16 0.09 0.11
Ca 3.15 3.00 3.45 2.88 3.34 3.38 2.83 3.32 2.44 2.71 243 2.59 212 2.68 3.13 3.29 3.18
Na 0.90 1.09 0.66 1.15 0.70 0.56 1.03 0.61 1.30 1.17 1.46 1.26 1.75 1.17 0.89 0.64 0.77
K 0.04 0.04 0.04 0.07 0.03 0.03 0.06 0.03 0.08 0.07 0.05 0.08 0.10 0.06 0.05 0.04 0.03
Toplam 19.98 20.07 20.19 20.15 20.1 20.09 20.04 20.05 19.9 20.04 20 19.97 20.09 1997 2011 1996  20.01
An%mol. 7696 7250 8319 7018 82.14 85.03 7224 83.89 6385 6855 61.58 6589 5333 6850 7691 8289 79.74
Ab% mol. 22.04 2641 1584 2807 1715 1411 26.26 1540 3410 29.64 37.03 32.09 44.08 2991 2195 1621 1941
Or % mol.  0.99 1.09 0.97 1.76 0.72 0.86 1.50 0.70 2.05 1.81 1.39 2.02 2.59 1.59 1.15 0.90 0.86
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Continued from Appendix Table 1A.

Kizilkaya Tepe yoresi volkanitleri

Ornek No. KZ-40 KZ-40 KZ-23 KZ-23 KZ-23 KZ-24 KZ-24 KZ-24 KZ-24 KZ-24 KZ-24 KZ-38 KZ-38 KZ-38 KZ-38 KZ-38
P1-7-4 pl-8-5 Pl-1-1 PlI-2-2 PI-8-4 PI-1-1 Pl-2-2 Pl-4-4 PI-5-5 PI-10-6 PI-11-7 PI-1-1  Pl-2-2 PI-3-3 Pl-4-4  PI-7-5
merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez merkez ~merkez ~merkez kenar
Si02 50.91 4990 47.10 48.12 47.62 4996 49.73 4942 50.83 49.18 4790 49.15 49.27 51.35 50.19 49.14
Al;03 30.42 3199 3341 3210 3315 3074 3044 31.27 3083 3091 3322 31.84 33.08 31.38 32.74  33.09
FeO* 0.86 0.90 0.62 0.60 0.74 0.67 0.74 0.64 0.59 0.70 0.45 0.77 0.60 0.84 0.61 0.63
Ca0 12.21 1610 1689 1548 17.01 1422 1554 16.17 1430 1478 17.14 1450 16.07 14.36 1485 15.60
Naz0 4.05 2.08 1.76 2.50 1.95 3.43 2.49 2.38 3.26 3.29 2.02 3.27 2.43 3.29 3.09 2.52
K20 0.50 0.19 0.10 0.09 0.11 0.30 0.17 0.12 0.24 0.25 0.09 0.23 0.13 0.23 0.16 0.17
Toplam 98.95 101.16 99.88 98.89 100.58 99.32 99.11 100  100.05 99.11 10082 99.76 101.58 101.45 101.64 101.15
Formiil 32 oksijen tizerinden hesaplanmigtir.
Si 9.38 9.05 8.68 8.92 8.72 9.21 9.20 9.07 9.28 9.11 8.75 9.04 8.90 9.25 9.03 8.91
Al 6.61 6.84 7.26 7.02 7.16 6.68 6.63 6.76 6.63 6.75 7.15 6.90 7.04 6.66 6.95 7.07
Ferz 0.13 0.14 0.10 0.09 0.11 0.10 0.11 0.10 0.09 0.11 0.07 0.12 0.09 0.13 0.09 0.10
Ca 241 3.13 3.33 3.08 3.34 2.81 3.08 3.18 2.80 2.93 3.35 2.86 3.11 2.77 2.86 3.03
Na 1.45 0.73 0.63 0.90 0.69 1.22 0.89 0.85 1.15 1.18 0.72 1.16 0.85 1.15 1.08 0.88
K 0.12 0.05 0.02 0.02 0.03 0.07 0.04 0.03 0.06 0.06 0.02 0.05 0.03 0.05 0.04 0.04
Toplam 20.1 19.94 20.02 20.03 20.05 20.09 1995 1999 20.01 2014 20.06 20.13  20.02 20.01 20.05  20.03
An % mol. 60.61 80.14 83.63 7699 8225 6843 7676 7841 6980 7025 8197 7012 77.96 69.77 7201 76.64
Ab % mol. 36.42 18.70 1578 2245 17.09 29.85 2225 20.88 2880 2834 1750 2858 2131 28.91 27.07 2237
Or % mol. 2.96 1.16 0.60 0.56 0.66 1.73 1.00 0.71 1.40 1.41 0.54 1.31 0.73 1.33 0.92 0.99
Fe*2 toplam Fe olarak alinmistir.
Ek Tablo 1B. incelenen volkanitlere ait piroksenlerin mineral kimyasi analiz sonuglari.
Appendix Table 1B. Mineral chemistry analysis results of pyroxenes from the studied volcanites.
Orenkéy yéresi volkanitleri
Ornek No. TS-11  TS-11  TS-11  TS-11 TS-11  TS-5 TS-5 TS-5 TS-5 TS-5 TS-8 TS-8 TS-8 TS-8 TS-8 TS-8 TS-8 TS-8
Kpir- Kpir-12- Kpir-12- Kpir-7- Kpir-7- Kpir-8- Kpir-8- Kpir-8- Kpir-4- Kpir-4- Kpir- Kpir- Kpir-  Kpir-6- Kpir-6- Kpir-6- Kpir-8- Kpir-6-
2-1 2 2 2 2 1 2 2 1 1 14-1 14-1 14-2 3 4 4 6 5
SiO2 5285 5278 50.65 51.19 51.08 5086 5211 5012 51.89 5147 5328 5197 51.22 51.00 5013 5328 51.84 5141
TiO2 0.19 0.21 0.77 0.21 0.72 0.84 031 066 0.35 0.46 0.18 0.23 0.46 0.68 0.52 0.25 0.25 0.88
Al203 2.28 2.26 3.55 2.16 4.56 4.01 2,61 3.52 3.62 2.30 242 2.29 4.16 3.43 4.82 2.38 2.44 3.21
Cr203 0.42 0.75 0.18 0.44  0.08 0.09 035 0.09 0.68 0.35 0.46 0.45 0.12 0.01 0.18 0.52 0.39 0.10
FeO* 5.96 5.29 8.62 7.19 7.95 9.46 569 993 5.08 6.57 3.79 4.24 6.75 8.56 7.43 4.06 4.05 7.97
MnO 0.15 0.04 0.18 0.19 0.29 0.21 0.21 0.20 0.11 0.18 0.06 0.17 0.07 0.22 0.24 0.04 0.11 0.23
MgO 18.17 17.84 15.11 17.69 1444 1413 1686 1410 17.53 1636 18.05 18.82 15.89 1535 15.60 17.86 1790 15.13
Ca0 2033 20.90 21.22 2029 19.85 20.19 20.80 20.39 19.79 2126 20.62 21.24 2033 2093 1987 2181 21.71 20.33
Naz0 0.31 0.32 0.36 0.31 0.50 0.33 036 030 042 0.19 0.30 0.36 0.34 0.33 0.46 0.34 0.33 0.37
Toplam  100.66 100.39 100.64 99.67 99.47 100.12 99.30 99.31 99.47 99.14 99.16 99.77 99.34 100.51 99.25 100.54 99.02 99.63
Formiil 6 oksijen tizerinden hesaplanmistir.
Si 191 191 1.86 1.88 1.90 1.89 1.92 1.88 1.90 191 1.95 1.88 1.89 1.87 1.85 1.92 1.90 191
Ti 0.01 0.01 0.02 0.01 0.02 0.02 0.01 002 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.01 0.01 0.02
Al 0.10 0.10 0.15 0.09 0.20 0.18 011 016 0.16 0.10 0.10 0.10 0.18 0.15 0.21 0.10 0.11 0.14
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Ek Tablo 1B’nin devami.
Continued from Appendix Table 1B.

Orenkdy yoresi volkanitleri

Cr 0.01 0.02 0.01 0.01 0.00 0.00 0.01 0.00 0.02 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.00
Fe+2 0.18 0.16 0.26 0.22 0.25 0.29 0.18 0.31 0.16 0.20 0.12 0.14 0.21 0.26 0.23 0.12 0.12 0.25
Mn 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.01
Mg 0.98 0.96 0.83 0.97 0.80 0.78 0.92 0.79 0.96 0.90 0.98 1.02 0.87 0.84 0.86 0.96 0.98 0.84
Ca 0.79 0.81 0.84 0.80 0.79 0.80 0.82 0.82 0.77 0.84 0.81 0.82 0.80 0.82 0.79 0.84 0.85 0.81
Na 0.02 0.02 0.03 0.02 0.04 0.02 0.03 0.02 0.03 0.01 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03
Toplam 4.00 3.99 4.01 4.01 4.01 3.99 4.01 4.01 4.01 3.99 3.99 4.02 3.98 3.99 4.00 3.98 4.00 4.01
Mg# 0.84 0.86 0.76 0.81 0.76 0.73 0.84 0.72 0.86 0.82 0.89 0.88 0.81 0.76 0.79 0.89 0.89 0.77
Wo 4045 4193 4334 4016 43.01 4276 4270 42,68 4110 4325 4234 4186 42.61 4274 4194 4376 43.61 4271
En 50.30 49.79 4292 48.73 4355 41.62 48.17 41.09 5067 4632 5158 51.61 4635 43.62 4581 49.88 50.04 44.22
Fs 9.25 828 1374 1111 1344 1563 913 1623 823 1043 6.08 6.53 11.04 13.64 1225 6.36 6.35  13.07
Orenkéy yéresi volkanitleri
Ornek No. TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-9 TS-11  TS-11  TS-11  TS-11  TS-11  TS-5 TS-5 TS-5 TS-5 TS-5
Kpir-2- Kpir-3- Kpir-3- Kpir-3- Kpir-8- Kpir-8- Kpir- Kpir- Opir- Opir- Opir-8- Opir-8- Opir-8- Opir-8- Opir-8- Opir-8- Opir-8- Opir-7-
1 2 2 3 4 5 12-4 12-4 13-1 13-1 2 3 3 1 1 2 3 1
Si02 52.20 5044 5198 51.65 5040 5081 5287 49.77 5136 50.71 51.13 5133 51.81 5193 5084 4992 5226 52.26
TiO2 0.30 0.91 0.23 0.23 0.35 0.54 0.32 0.84 0.22 0.46 0.09 0.27 0.45 0.29 0.46 0.59 0.27 0.05
Al;03 3.30 5.01 2.33 2.39 3.88 3.95 2.75 5.63 2.98 0.68 2.18 2.83 0.62 2.85 1.86 2.89 1.90 1.09
Cr203 0.30 0.01 0.26 0.45 0.18 0.05 0.43 0.13 0.04 0.09 0.02 0.07 0.00 0.08 0.21 0.01 0.14 0.07
FeO* 5.23 9.36 5.75 4.54 6.25 9.11 4.56 933 17.74 20.77 2094 19.14 20.79 17.05 20.75 21.27 1845 2214
MnO 0.19 0.19 0.16 0.11 0.17 0.19 0.30 0.24 0.27 0.56 0.42 0.36 0.52 0.34 0.32 0.55 0.43 1.07
MgO 17.26 1397 17.79 1821 1740 15.16 1820 14.17 2551 2416 2418 2533 23.82 2545 2328 2351 2421 2361
Ca0 20.25 20.03 21.12 21.24 2011 2021 2041 2042 1.02 1.92 1.22 1.32 2.30 1.26 1.72 1.77 1.38 0.66
Naz0 0.39 0.40 0.27 0.27 0.43 0.41 0.36 0.43 0.02 0.05 0.04 0.05 0.09 0.02 0.05 0.01 0.07 0.01
Toplam 99.42 10032 99.89 99.09 99.17 100.43 100.20 10096 99.16 994 100.22 100.7 1004 99.27 99.49 100.52 99.11 100.96
Formiil 6 oksijen tizerinden hesaplanmistir.
Si 191 1.87 1.90 1.89 1.85 1.87 191 1.83 1.88 1.88 1.88 1.86 1.90 1.90 1.89 1.83 1.93 1.92
Ti 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.00
Al 0.14 0.22 0.10 0.10 0.17 0.17 0.12 0.24 0.13 0.03 0.09 0.12 0.03 0.12 0.08 0.12 0.08 0.05
Cr 0.01 0.00 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Fe+2 0.16 0.29 0.18 0.14 0.19 0.28 0.14 0.29 0.54 0.64 0.64 0.58 0.64 0.52 0.64 0.65 0.57 0.68
Mn 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.03
Mg 0.94 0.77 0.97 0.99 0.95 0.83 0.98 0.78 1.39 1.33 1.32 1.37 1.30 1.39 1.29 1.29 1.33 1.29
Ca 0.79 0.79 0.82 0.83 0.79 0.80 0.79 0.80 0.04 0.08 0.05 0.05 0.09 0.05 0.07 0.07 0.05 0.03
Na 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
Toplam 4.00 4.01 4.01 3.99 4.01 4.00 4.00 4.00 4.00 3.99 3.99 4.00 4.00 4.00 4.00 4.00 3.99 4.00
Mg# 0.85 0.73 0.85 0.88 0.83 0.75 0.88 0.73 0.72 0.67 0.67 0.70 0.67 0.73 0.67 0.66 0.70 0.66
Wo 41.88 4282 4194 4237 4088 41.74 4141 43.07 2.03 3.71 2.39 2.56 4.44 2.53 3.43 3.46 2.78 1.30
En 49.67 4156 49.15 50.55 49.21 4357 5138 4158 7048 6496 6569 6842 6415 70.85 6438 64.03 6810 64.68
Fs 845 1562 891 7.07 991 1469 722 1536 2749 3133 3191 29.01 3140 26.62 3220 3251 29.11 34.02
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Continued from Appendix Table 1B.

Findik Koy yoresi volkanitleri

OrnekNo. FN-7 FN-7 FN-7 FN-7 FN-7 FN-7 FN-11 FN-11 FN-11 FN-11 FN-11 FN-11 FN-12 FN-12 FN-12 FN-12 FN-12 FN-12
Kpir-  Kpir- Kpir-  Kpir-  Kpir-  Kpir- Kpir-1- Kpir-2- Kpir-4- Kpir-8- Kpir- Kpir- Kpir-1- Kpir-1- Kpir-3- Kpir-4- Kpir-5- Kpir-6-
11-6 12-5 14-4 16-3 17-2 18-1 1 2 3 4 12-5 13-6 1 1 2 3 4 5
SiO2 51.55 5044 49.12 52.01 50.07 5072 4985 51.13 5081 4997 50.10 5193 5214 5034 51.09 4996 4946 51.07
TiO2 0.48 0.55 0.70 0.53 0.65 0.56 0.65 0.55 0.50 0.67 0.31 0.73 0.58 0.78 0.47 0.60 0.81 0.57
AL03 291 3.24 4.75 2.92 3.67 4.39 3.37 3.17 2.64 4.81 4.89 3.70 3.42 4.59 1.76 4.10 4.54 3.82
Cr203 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FeO* 5.12 5.82 6.84 5.35 5.52 6.15 8.54 6.33 5.45 590 10.06 7.42 5.79 9.20 491 5.90 6.28 5.78
MnO 0.15 0.14 0.28 0.03 0.11 0.18 0.24 0.23 0.11 0.10 0.52 0.24 0.22 0.28 0.06 0.03 0.17 0.16
MgO 1694 16.07 1531 16.08 15.72 1519 1527 1589 16.87 14.77 13.05 14.12 1485 1279 16.65 1520 14.68 15.07
Ca0 2211 2291 2188 2271 2288 2192 21.63 2231 2264 23.65 20.58 20.67 2287 2126 2395 2283 2290 23.23
Naz0 0.24 0.18 0.31 0.24 0.31 0.25 0.22 0.19 0.23 0.39 0.41 0.21 0.27 0.31 0.25 0.29 0.22 0.24
Toplam 99.50 9935 99.19 9987 9893 9936 99.77 99.80 99.25 100.26 9992 99.02 100.14 99.55 99.14 9891 99.06 99.94
Formiil 6 oksijen tizerinden hesaplanmistir.
Si 1.89 1.86 1.82 191 1.85 1.87 1.85 1.88 1.87 1.83 1.87 1.94 1.92 1.89 1.88 1.85 1.84 1.88
Ti 0.01 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02
Al 0.13 0.14 0.21 0.13 0.16 0.19 0.15 0.14 0.11 0.21 0.21 0.16 0.15 0.20 0.08 0.18 0.20 0.17
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe+2 0.16 0.18 0.21 0.16 0.17 0.19 0.26 0.19 0.17 0.18 0.31 0.23 0.18 0.29 0.15 0.18 0.20 0.18
Mn 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.02 0.01 0.01 0.01 0.00 0.00 0.01 0.00
Mg 0.93 0.88 0.84 0.88 0.87 0.84 0.84 0.87 0.92 0.81 0.73 0.79 0.81 0.71 091 0.84 0.81 0.83
Ca 0.87 0.90 0.87 0.89 091 0.87 0.86 0.88 0.89 0.93 0.82 0.83 0.90 0.85 0.94 091 091 0.92
Na 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.03 0.03 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Toplam 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Mg# 4.01 3.99 4.00 4.00 4.00 4.01 4.01 4.00 3.99 4.01 4.00 3.99 4.01 3.99 3.99 4.00 4.01 4.02
Wo 4451 46.00 45.08 46.09 46.64 4581 43.66 4521 4496 4844 4417 4484 4759 4597 47.00 4699 4748 47.69
En 4745 4489 4391 4543 4457 4415 4290 4479 46.60 4211 3897 42.61 43.00 3849 4548 43.53 4235 43.04
Fs 8.04 9.12 11.01 8.48 8.78 10.04 13.45 10.00 8.44 9.44 16.85 12.56 9.41 15.53 7.52 9.48 10.17 9.27
Kizilkaya Tepe yoresi volkanitleri
Ornek No. KZ-31  KZ-31 KZ-31 KZ-31 KZ-31 KZ-31 KZ-31 KZ-31 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KZ-4 KZ-35
Kpir-1-1 Kpir-3-2 Kpir-5-3 Kpir-6-2 Kpir-6-4 Kpir-9-5 Kp"ﬁ'w' Kpi;‘”' Kpir-2-1 Kpir-4-2 Kpir-7-3 Kpir-8-4 Kpirs'lo' Kpizlz' Kpi;’“' Kpirl'lz'
Si02 52.43 52.30 48.95 51.94 52.53 52.71 49.74 51.39 50.88 53.50 51.61 51.86 50.36 51.71 52.85 50.23
TiO2 0.46 0.27 1.00 0.66 0.52 0.45 0.87 0.62 0.47 0.25 0.45 0.36 0.86 0.32 0.35 0.60
Al03 2.84 2.65 4.19 2.08 2.23 4.25 4.40 3.30 3.02 1.60 3.18 2.30 3.71 1.95 1.94 2.98
Cr203 0.31 0.19 0.05 0.01 0.09 0.08 0.20 0.14 0.21 0.13 0.16 0.06 0.04 0.15 0.44 0.12
FeO* 5.56 4.96 9.32 8.16 7.30 6.07 7.91 6.59 5.65 5.47 6.30 5.30 7.81 5.58 5.71 6.16
MnO 0.10 0.17 0.28 0.29 0.17 0.08 0.23 0.12 0.19 0.15 0.17 0.07 0.20 0.18 0.16 0.12
MgO0 17.72 17.28 15.04 16.46 15.96 16.24 14.72 16.19 17.62 18.97 16.94 18.39 15.04 17.25 17.37 16.19
Ca0 20.40 21.39 19.85 19.93 20.38 20.55 21.04 20.86 20.89 20.45 20.02 20.94 21.11 2191 20.96 2293
Naz0 0.36 0.31 0.29 0.33 0.31 0.33 0.30 0.33 0.30 0.25 0.31 0.22 0.21 0.27 0.15 0.19
Toplam 100.18  99.52 98.97 99.86 99.49  100.76  99.41 99.54 99.23  100.77 99.14 99.50 99.34 99.32 99.93 99.52

Formiil 6 oksijen tizerinden hesaplanmistir.
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Continued from Appendix Table 1B.

Kizilkaya Tepe yoresi volkanitleri

Si 191 191 1.83 191 1.94 191 1.85 1.89 1.87 1.93 1.90 1.89 1.87 1.90 1.93 1.85
Ti 0.01 0.01 0.03 0.02 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02
Al 0.12 0.11 0.18 0.09 0.10 0.18 0.19 0.14 0.13 0.07 0.14 0.10 0.16 0.08 0.08 0.13
Cr 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Fe+2 0.17 0.15 0.29 0.25 0.23 0.18 0.25 0.20 0.17 0.16 0.19 0.16 0.24 0.17 0.17 0.19
Mn 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.00
Mg 0.96 0.94 0.84 0.90 0.88 0.88 0.82 0.89 0.96 1.02 0.93 1.00 0.83 0.94 0.95 0.89
Ca 0.79 0.84 0.80 0.79 0.81 0.80 0.84 0.82 0.82 0.79 0.79 0.82 0.84 0.86 0.82 0.90
Na 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.01

Toplam 4.00 4.00 4.00 3.99 4.00 3.98 4.01 3.98 4.00 4.00 3.99 4.00 3.98 3.99 3.99 3.99

Mg# 0.85 0.86 0.74 0.78 0.80 0.83 0.77 0.81 0.85 0.86 0.83 0.86 0.77 0.85 0.84 0.82
Wo 41.30 43.38 41.32 40.51 42.21 4291 44.11 42.98 41.94 40.01 41.28 41.34 43.85 43.59 42.27 45.62
En 4991 48.77 43.55 46.55 45.99 47.19 42.95 46.43 49.21 51.64 48.58 50.50 43.48 47.74 48.73 44.82
Fs 8.79 7.85 15.14 12.95 11.80 9.90 12.94 10.59 8.86 8.35 10.14 8.16 12.67 8.67 9.00 9.56

Kizilkaya Tepe yoresi volkanitleri

Ornek No. KZ-35 KZ-35 KZ-35 KZ-35 KZ-35 KZ-6A KZ-6A KZ-6A KZ-6A KZ-6A KZ-6A KZ-6A KZ-12 Kz-12  KZ-12  KZ-12

Kpir-1-2 Kpir-7-3 Kpir-3-4 Kpir-1-5 Kpir-1-6 Kpir-2-1 Kpir-2-2 Kpir-6-2 Kpir-7-3 Kpir-3-4 Kpir-1-5 Kpir-1-6 Kpir-2-1 Kpir-6-2 Kpir-6-3 Kpir-7-4

Si02 50.73 49.61 51.69 52.70 51.17 51.69 49.71 51.79 52.33 50.18 51.61 51.08 52.54 52.34 51.70 52.37
TiO2 0.45 0.72 0.32 0.38 0.59 0.45 1.16 0.69 0.56 0.48 0.25 0.41 0.33 0.47 0.53 0.33
Al;03 3.30 3.31 2.22 2.21 2.47 2.32 4.31 2.04 4.14 2.35 2.12 2.20 1.92 2.95 2.70 249
Cr203 0.05 0.04 0.16 0.03 0.12 0.38 0.03 0.24 0.09 0.07 0.30 0.05 0.44 0.41 0.65 0.47
FeO* 8.27 6.32 5.25 6.11 8.06 5.53 9.83 9.62 6.68 8.11 7.87 7.81 5.27 5.96 5.85 5.81
MnO 0.32 0.29 0.21 0.14 0.25 0.22 0.22 0.19 0.16 0.13 0.17 0.10 0.09 0.17 0.16 0.19
MgO 15.25 16.10 17.34 16.63 16.60 17.25 14.12 14.79 15.73 16.56 17.13 16.93 17.01 16.55 17.09 17.78
Ca0 21.09 22.43 21.93 22.36 20.50 20.98 20.69 19.40 20.36 21.03 21.10 20.49 21.47 22.00 22.00 21.20
Naz0 0.36 0.20 0.28 0.27 0.23 0.21 0.34 0.36 0.28 0.23 0.24 0.22 0.20 0.23 0.25 0.18

Toplam 99.82 99.02 99.4 100.83  99.99 99.03 10041 99.12 10033 99.14 100.79  99.29 99.27 101.08 100.93 100.82

Formiil 6 oksijen tizerinden hesaplanmistir.

Si 1.88 1.84 1.89 191 1.88 191 1.84 1.94 1.92 1.86 1.88 1.89 1.93 1.90 1.87 1.90
Ti 0.01 0.02 0.01 0.01 0.02 0.01 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Al 0.14 0.14 0.10 0.09 0.11 0.10 0.19 0.09 0.18 0.10 0.09 0.10 0.08 0.13 0.12 0.11
Cr 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.01 0.02 0.01
Fe+2 0.26 0.20 0.16 0.19 0.25 0.17 0.30 0.30 0.20 0.25 0.24 0.24 0.16 0.18 0.18 0.18
Mn 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01
Mg 0.84 0.89 0.95 0.90 0.91 0.95 0.78 0.83 0.86 0.92 0.93 0.93 0.93 0.89 0.92 0.96
Ca 0.84 0.89 0.86 0.87 0.81 0.83 0.82 0.78 0.80 0.84 0.82 0.81 0.85 0.85 0.85 0.82
Na 0.03 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.01

Toplam 4.01 4.00 4.00 3.99 4.01 4.01 3.99 4.01 4.01 4.00 4.01 4.00 3.98 4.00 3.99 4.01

Mg# 0.77 0.82 0.85 0.83 0.79 0.85 0.72 0.73 0.81 0.78 0.80 0.79 0.85 0.83 0.84 0.84
Wo 43.25 45.07 43.72 44.48 41.10 42.55 43.10 40.85 42.89 41.72 41.31 40.86 43.59 44.28 43.71 42.01
En 43.51 45.01 48.11 46.04 46.29 48.69 40.92 43.34 46.12 45.72 46.66 46.98 48.06 46.35 47.23 49.00
Fs 13.23 9.92 8.17 9.49 12.61 8.76 15.99 15.82 10.99 12.56 12.03 12.16 8.35 9.37 9.07 8.99
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Ek Tablo 1B’nin devami.
Continued from Appendix Table 1B.

Kizilkaya Tepe yoresi volkanitleri

OrnekNo.  KZ-12  KZ-25 KZ-25 KZ-25 KZ-25 KZ-25 KZ-25 KZ-40 KZ-40 KZ-40 KZ-40 KZ-40 KZ-40 KZ-40 KZ-40 KZ-24

Kpir-8-5 Kpir-1-1 Kpir-2-2 Kpir-9-3 Kpizlo' Kpiglz' Kpir6'13' Kpir-1-1 Kpir-2-1 Kpir-2-2 Kpir-5-3 Kpir-7-4 Kpir-8-5 Kpigw' Kpirs'w' Kpir-1-1
5i0; 5118 5203 5213 4932 5107 5149 5218 5153 5297 5122 5116 4899 5087 5084 50.53  50.08
Ti02 059 029 040 030 030 023 028 034 069 091 044 106 038 051 042 059
ALOs 337 296 217 235 249 218 160 286 382 420 318 427 231 242 272 451
Cra05 032 062 060 135 037 081 039 022 001 005 009 012 009 005 019 016
FeO* 573 490 497 784 822 625 508 68 753 796 672 896 666 741 684  7.34
MnO 016 016 025 001 029 011 013 006 001 014 022 028 006 018 016 018
Mg0 1650 1677 1666 1692 1578 17.39 1791 1644 1522 1484 1622 1504 1699 1678 1693 1549
Ca0 2192 2154 2158 2224 2084 2116 2172 2096 2050 2093 2142 2027 2138 2074 2113 2094
Naz0 019 028 028 025 044 031 026 031 023 032 030 041 032 024 027 038
Toplam 9996 9955 99.04 10058 99.80 9993 9955 9955 10098 10057 9975 9940 99.06 9917 9919  99.67
Formiil 6 oksijen tizerinden hesaplanmistir.

i 187 191 192 180 189 188 191 190 194 188 188 182 188 188 186 185
Ti 002 001 001 001 001 001 001 00l 002 003 001 003 00l 00l 001 002
Al 015 013 009 010 011 009 007 012 o0l6 018 014 019 010 011 012 020
cr 001 002 002 004 001 002 001 00l 000 000 000 000 000 000 001 000
Fe2 018 015 015 024 025 019 016 021 023 024 021 028 021 023 021 023
Mg 090 092 092 092 087 095 098 090 08 081 089 08 093 093 093 085
Mn 000 000 001 000 001 000 000 000 000 000 001 001 000 00l 001 001
Ca 086 085 08 087 082 08 085 083 08 082 084 081 085 082 08 083
Na 001 002 002 002 003 002 002 002 002 002 002 003 002 002 002 003
Toplam 400 401 399 400 400 399 401 400 400 398 400 400 400 401 400 402
Mg# 084 086 08 079 077 08 086 081 078 077 081 075 082 080 082 079
Wo 4442 4423 4436 4285 4235 4211 4292 4263 4310 4379 4351 4206 4257 4158 4223 4343
En 4652 4791 47.67 4536 4462 4817 4924 4653 4454 4321 4585 4343  47.08 4683  47.09  44.69
Fs 906 786 797 1179 1303 971  7.84 1084 1236 1299 1065 1451 1035 1160 1068  11.88

Kizilkaya Tepe yoresi volkanitleri

Ornek No. KZ-24 KZ-24 KZ-24 KZ-24 KZ-24 KZ-38 KZ-38 KZ-38 KZ-38 KZ-38 KZ-38 KZ-35 KZ-23 KZ-38

Kpir-2-2  Kpir-3-3 Kpir-12-4 Kpir-13-5 Kpir-16-6 Kpir-2-1 Kpir-3-2 Kpir-5-3  Kpir-6-4 Kpir-8-5 Kpir-13-6 Opir-4-1 Opir-2-1 Opir-3-2

SiO2 52.51 51.12 51.85 52.62 53.58 52.70 53.23 50.65 55.11 51.66 5291 52.13 51.86 53.37
TiO2 0.39 0.73 0.59 0.45 0.37 0.63 0.27 0.81 0.58 0.81 0.27 0.34 0.25 0.14
Al203 2.18 4.02 2.86 2.12 2.24 4.30 2.14 5.44 3.63 5.22 291 3.70 2.08 1.49
Cr203 0.05 0.11 0.00 0.04 0.17 0.10 0.04 0.04 0.05 0.12 0.39 0.05 0.09 0.13
FeO" 5.79 7.18 7.71 5.75 5.77 6.91 6.84 7.56 5.76 7.02 7.02 14.07 17.12 14.72
MnO 0.10 0.22 0.10 0.07 0.20 0.29 0.29 0.16 0.16 0.14 0.23 0.36 0.40 0.37
MgO 17.62 15.64 15.53 16.95 17.71 14.89 17.22 13.86 15.31 14.94 16.12 27.81 27.85 28.42
Ca0 21.02 21.36 21.17 22.13 20.70 21.27 18.93 21.02 21.26 21.29 20.78 1.63 1.30 1.43
Naz0 0.32 0.31 0.32 0.18 0.29 0.36 0.28 0.36 0.31 0.38 0.31 0.05 0.03 0.03
Toplam 99.98 100.69 100.13 100.31 101.03 101.45 99.24 99.9 102.17 101.58 100.94 100.14 100.98 100.1

Formiil 6 oksijen tizerinden hesaplanmistir.
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Continued from Appendix Table 1B.

Kizilkaya Tepe yoresi volkanitleri

Si 191 1.87 191 1.92 1.93 1.92 1.96 1.88 1.99 1.87 1.93 1.86 1.75 191
Ti 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.00
Al 0.09 0.17 0.12 0.09 0.10 0.18 0.09 0.24 0.15 0.22 0.12 0.16 0.09 0.06
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Fe+2 0.18 0.22 0.24 0.18 0.17 0.21 0.21 0.23 0.17 0.21 0.21 0.53 0.71 0.55
Mn 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.00 0.01 1.48 1.48 1.51
Mg 0.96 0.85 0.85 0.92 0.95 0.81 0.95 0.77 0.82 0.81 0.88 0.01 0.01 0.01
Ca 0.82 0.84 0.84 0.86 0.80 0.83 0.75 0.83 0.82 0.83 0.81 0.06 0.05 0.05
Na 0.02 0.02 0.02 0.01 0.02 0.03 0.02 0.03 0.02 0.03 0.02 0.00 0.00 0.00
Toplam 3.99 4.00 4.00 3.99 3.99 4.01 4.00 4.00 4.00 3.99 4.00 411 4.10 4.09
Mg# 0.84 0.80 0.78 0.84 0.85 0.79 0.82 0.77 0.83 0.79 0.80 0.74 0.68 0.73
Wo 41.99 43.83 43.39 44.08 41.53 44.88 39.25 45.49 45.18 44.77 42.68 3.18 2.44 2.73
En 48.98 44.66 44.28 46.98 49.43 43.73 49.68 41.75 45.27 43.71 46.07 75.42 72.54 75.37
Fs 9.04 11.50 12.33 8.93 9.04 11.38 11.08 12.76 9.55 11.52 11.25 21.40 25.02 21.90

Fe*2 toplam Fe olarak alinmigtir. Mg# (Mg-numarasi) = Mg / (Mg + Fe*2).

Ek Tablo 1C. Incelenen volkanitlere ait olivinlerin mineral kimyasi analiz sonuglart.

Appendix Table 1C. Mineral chemistry analysis results of olivines from the studied volcanites.

Orenkéy yoresi volkanitleri

Ornek No. TS-11 TS-11 TS-11
Ol-2-1 0l-12-2 01-7-3
Si02 39.69 39.07 38.52
TiO2 0.04 0.00 0.00
Al;03 0.03 0.01 0.00
Cr203 0.12 0.01 0.09
FeO* 11.00 13.39 9.74
MnO 0.17 0.23 0.15
MgO 46.54 45.37 50.35
Ca0 0.19 0.17 0.20
Toplam 97.78 98.25 99.05
Formiil 4 oksijen tizerinden hesaplanmistir.
Si 1.00 0.99 0.96
Ti 0.00 0.00 0.00
Al 0.00 0.00 0.00
Cr 0.00 0.00 0.00
Fe2 0.23 0.28 0.20
Mn 0.00 0.00 0.00
Mg 1.75 1.72 1.87
Ca 0.01 0.00 0.01
Toplam 2.99 2.99 3.04
Fo 88.13 85.59 90.07
Fa 11.69 14.17 9.78
Tp 0.19 0.24 0.16
Mg# 0.88 0.86 0.90
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Continued from Appendix Table 1C.

Findik Koy yoresi volkanitleri

Ornek No.  FN-7 FN-7 FN-7 FN-7 FN-7 FN-7 FN-11 FN-11 FN-11 FN-11 FN-11 FN-12 FN-12 FN-12 FN-12
Ol-16-1 0l-16-1 0l-15-2 01-14-3 0l-13-4 0l-11-5 Ol-2-1 01-9-2 01-9-3 01-9-3 0l-14-1 0l-2-1 0l-2-2 01-5-3 01-8-4
Si02 38.13 39.95 40.92 39.82 40.31 38.22 38.52 37.98 37.05 37.48 38.88 39.02 36.27 36.73 38.79
TiO2 0.14 0.08 0.01 0.01 0.03 0.06 0.03 0.02 0.05 0.03 0.02 0.02 0.08 0.02 0.04
AL03 0.82 1.14 1.04 0.60 0.79 1.08 0.00 0.00 4.36 0.01 0.02 0.93 0.00 0.04 0.16
Cr203 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FeO* 38.75 36.20 36.80 32.10 36.89 40.74 30.79 29.93 29.76 32.12 30.58 39.49 32.85 32.24 40.14
MnO 0.33 0.55 0.47 0.28 0.87 0.49 0.56 0.54 0.52 0.59 0.58 0.25 0.71 0.70 0.38
MgO0 19.67 19.31 18.24 24.12 17.72 16.16 29.15 29.13 26.20 28.76 28.47 17.57 28.98 28.72 18.82
Ca0 1.17 1.59 1.56 091 1.59 1.70 0.31 0.27 0.42 0.33 0.30 1.16 0.35 0.31 0.65
Toplam 99.01 98.82 99.04 97.84 98.2 98.45 99.36 97.87 98.36 99.32 98.85 98.44 99.24 98.76 98.98
Formiil 4 oksijen tizerinden hesaplanmgtir.
Si 1.09 1.13 1.15 111 1.15 1.12 1.05 1.05 1.01 1.03 1.06 1.12 1.01 1.02 111
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.03 0.04 0.03 0.02 0.03 0.04 0.00 0.00 0.14 0.00 0.00 0.03 0.00 0.00 0.01
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ferz 0.93 0.86 0.87 0.75 0.88 0.99 0.70 0.69 0.68 0.74 0.70 0.95 0.76 0.75 0.96
Mn 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
Mg 0.84 0.81 0.77 1.00 0.75 0.70 1.18 1.20 1.07 1.18 1.16 0.75 1.20 1.19 0.80
Ca 0.04 0.05 0.05 0.03 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.04 0.01 0.01 0.02
Toplam 2.94 2.90 2.88 2.92 2.88 291 2.95 2.96 292 2.97 2.94 2.90 3.00 2.99 291
Fo 47.29 48.36 46.60 57.05 45.55 41.13 62.38 63.02 60.67 61.04 61.96 44.08 60.61 60.84 45.30
Fa 52.26 50.85 52.73 42.58 53.18 58.16 36.95 36.32 38.65 38.24 37.32 55.57 38.54 38.31 54.18
Tp 0.45 0.79 0.67 0.37 1.28 0.71 0.68 0.66 0.68 0.71 0.71 0.36 0.84 0.84 0.52
Mg# 0.48 0.49 0.47 0.57 0.46 0.41 0.63 0.63 0.61 0.61 0.62 0.44 0.61 0.61 0.46
Kizilkaya Tepe yoresi volkanitleri
Ornek No. KZ-31 KZ-31 KZ-31 KZ-31 KZ-31 KZ-31 KZ-12 KZ-12 KZ-12 KZ-40 KZ-40 KZ-40 KZ-40 KZ-24 KZ-24 KZ-24 KZ-24 KZ-24
0l-6-2 0l-6-3 01-9-3 0l-10-4 01-13-5 0l-14-6 O0l-8-2 01-9-3 0l-12-4 Ol-1-1 O0l-6-2 O0l-14-3 0l-15-4 0l-1-1 0l-2-2 0l-3-3 0l-5-4 0I-10-5
Si02 36.78 35.07 37.82 37.68 3738 3582 3867 37.27 3711 3683 3793 3605 3720 3736 37.60 37.71 37.56 36.57
TiO2 0.00 0.02 0.03 0.03 0.03 0.02 0.01 0.02 0.04 0.01 0.05 0.01 0.00 0.01 0.03 0.03 0.01 0.01
Al203 0.29 0.93 0.00 0.02 0.00 0.44 0.00 0.02 0.01 0.00 0.03 0.01 0.01 0.21 0.01 0.50 0.01 0.00
Cr203 0.02 0.04 0.09 0.09 0.05 0.04 0.14 0.04 0.63 0.01 0.02 0.02 0.07 0.18 0.09 0.10 0.07 0.01
FeO* 23.79 3180 21.20 1948 20.17 21.44 1817 17.59 20.60 21.01 19.31 2334 2210 2862 18.07 3128 16.76 19.86
MnO 0.47 0.39 0.46 0.37 0.44 0.39 0.31 0.31 0.30 0.49 0.28 0.66 0.52 0.52 0.26 0.33 0.25 0.33
MgO 3331 19.68 39.84 4050 40.16 3636 42.89 43.06 4142 39.17 3973 3886 39.05 2836 42.08 2426 4431 4214
Ca0 0.41 113 0.10 0.15 0.09 0.37 0.16 0.15 0.18 0.15 0.14 0.17 0.15 0.54 0.16 0.77 0.10 0.16
Toplam 95.07 89.06 99.54 9832 9832 94.88 10035 9846 100.29 97.67 9749 99.12 99.10 958 9830 9498 99.07 99.08
Formiil 4 oksijen tizerinden hesaplanmistir.
Si 1.02 1.09 0.99 0.99 0.98 0.99 0.99 0.97 0.96 0.98 1.00 0.96 0.98 1.05 0.98 1.08 0.97 0.96
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.01 0.03 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe+2 0.55 0.83 0.46 0.43 0.44 0.49 0.39 0.38 0.45 0.47 0.43 0.52 0.49 0.67 0.39 0.75 0.36 0.43
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Ek Tablo 1C’'nin devami.

Continued from Appendix Table 1C.

Kizilkaya Tepe yoresi volkanitleri

Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 1.38 0.92 1.55 1.58 1.58 1.50 1.63 1.67 1.60 1.56 1.56 1.54 1.54 1.19 1.64 1.04 1.70 1.64
Ca 0.01 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00
Toplam 2.98 2.92 3.01 3.01 3.01 3.01 3.02 3.03 3.04 3.02 3.00 3.03 3.02 2.95 3.02 2.92 3.04 3.04
Fo 7099 5214 76.63 7844 77.65 7480 80.53 81.09 7794 7646 7834 7427 7548 63.44 8036 57.78 82.28 78.82
Fa 2843 4727 2287 2116 2187 24.74 19.13 1858 21.74 23.00 2135 25.02 2395 3591 1935 41.78 1746 20.84
Tp 0.57 0.59 0.50 0.40 0.48 0.46 0.33 0.33 0.32 0.54 0.31 0.71 0.57 0.66 0.28 0.44 0.26 0.35
Mg# 0.71 0.52 0.77 0.79 0.78 0.75 0.81 0.81 0.78 0.77 0.79 0.75 0.76 0.64 0.81 0.58 0.82 0.79
Fe*2 toplam Fe olarak alinmigtir. Mg# (Mg-numarasi) = Mg / (Mg + Fe*2).
Ek Tablo 1D. Incelenen volkanitlere ait Fe-Ti oksitlerin mineral kimyasi analiz sonuglari.
Appendix Table 1D. Mineral chemistry analysis results of Fe-Ti oxides from the studied volcanites.
Orenkdy yoresi volkanitleri

Ornek No. TS-11 TS-11 TS-8 TS-5 TS-8 TS-8 TS-8 TS-8 TS-8

Op-7-2 Op-7-3 Op-6-1 Op-5-2 Op-11-1 Op-11-2 Op-11-3 Op-6-2 Op-5-1
Si0; 0.12 0.31 0.09 0.17 0.09 0.02 0.29 0.17 0.22
TiO; 20.16 19.72 7.77 8.32 9.60 9.24 9.91 48.59 49.29
Al,03 2.28 2.39 1.52 1.22 0.45 0.56 0.47 0.07 0.07
Fe203 26.64 26.03 50.51 46.56 44.78 46.29 44.41 7.93 4.20
FeO 45.62 45.62 36.56 36.02 34.88 34.87 35.45 33.67 37.52
MnO 0.52 0.46 0.21 0.14 0.06 0.14 0.10 0.65 0.15
MgO 2.20 1.92 0.67 0.52 1.57 1.60 1.76 5.28 3.72
Ca0 0.06 0.09 0.03 0.08 0.17 0.01 0.11 0.11 0.23
Toplam 97.6 96.54 97.36 93.03 91.6 92.73 92.50 96.48 95.40
Formiil 4 oksijen tizerinden hesaplanmigtir.
Si 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01
Ti 0.57 0.56 0.23 0.25 0.30 0.28 0.30 0.92 0.95
Al 0.10 0.11 0.07 0.06 0.02 0.03 0.02 0.00 0.00
Fe+3 0.75 0.74 1.47 1.42 1.38 1.41 1.35 0.15 0.08
Fe+2 1.43 1.45 1.18 1.22 1.19 1.18 1.20 0.71 0.81
Mn 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Mg 0.12 0.11 0.04 0.03 0.10 0.10 0.11 0.20 0.14
Ca 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01
Toplam 2.99 2.99 3.00 2.99 3.00 3.00 2.99 1.99 2.00

Findik Koy yoresi volkanitleri
Ornek No. FN-11 FN-11 FN-11 FN-11 FN-11 FN-11 FN-12 FN-12 FN-12 FN-12 FN-12 FN-12
Op-12-1  Op-12-2 0p-12-3  Op-13-4  Op-13-5  Op-13-6 Op-4-1 Op-4-2 Op-4-3 Op-10-4  0p-10-5  Op-10-6

Si02 0.31 0.07 0.47 0.10 0.19 0.77 0.13 0.12 0.11 0.11 0.15 0.35
TiO; 20.69 20.69 16.52 19.43 19.22 18.21 19.11 17.68 1591 17.44 20.37 20.36
Al03 1.95 1.64 1.41 1.48 1.03 1.56 1.36 1.26 1.14 1.15 1.38 2.02
Fe;03 24.62 25.05 33.23 28.14 27.70 27.59 28.80 32.05 35.24 32.29 25.58 25.26
FeO 47.45 46.88 45.01 46.79 46.89 45.71 46.62 45.56 43.90 45.45 47.40 46.85
MnO 0.94 0.66 0.48 0.65 0.64 0.62 0.70 0.67 0.57 0.61 0.54 0.63
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Ek Tablo 1D’nin devamu.
Continued from Appendix Table 1D.

Findik Koy yoresi volkanitleri

MgO 098 1.20 0.63 0.70 0.29 0.49 0.66 0.60 053 0.44 0.73 1.24
Ca0 0.19 0.08 0.12 0.14 0.11 0.70 0.07 0.06 0.09 0.10 0.17 0.42
Toplam 97.13 96.27 97.87 97.43 96.07 95.65 97.45 98 97.49 97.59 96.32 97.13
Formiil 4 oksijen iizerinden hesaplanmistir.
Si 0.01 0.00 0.02 0.00 0.01 0.03 0.00 0.00 0.00 0.00 0.01 0.01
Ti 059 0.60 0.47 056 056 053 055 051 0.46 050 059 0.58
Al 0.09 0.07 0.06 0.07 0.05 0.07 0.06 0.06 0.05 0.05 0.06 0.09
Fe+s 0.71 0.72 0.95 0.81 0.81 0.81 0.83 0.92 1.02 093 0.74 0.72
Fe+2 151 151 1.44 1.50 153 148 1.49 1.45 1.41 146 153 1.49
Mn 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Mg 0.06 0.07 0.04 0.04 0.02 0.03 0.04 0.03 0.03 0.02 0.04 0.07
Ca 0.01 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.01 0.02
Toplam 3.01 2.99 3.00 3.01 3.00 3.00 2.99 2.99 2.99 2.98 3.00 3.00
Kizilkaya Tepe yoresi volkanitleri
Ornek No. KZ-46 KZ-46 KZ-46 KZ-46 KZ-31 KZ-31 KZ-31 KZ-31 KZ-4 KZ4 KZ4 KZ-4 KZ-4 KZ-4 KZ-35 KZ-35 KZ-35 KZ-35 KZ-35
Op-3-1 Op-3-2 Op'316' Op;}m' Op-6-1 Op-6-2 Op-6-3 Op-6-4 Op-2-1 Op-2-2 Op-2-3 Opfo' Op-510- Op'61°' Op-4-1 Op-4-2 Op-4-3 Op-1-4 Op-1-5
Si0z 051 042 041 095 034 004 005 012 071 390 221 175 043 263 003 013 138 020 001
TiO2 1132 1075 1005 999 827 881 1056 1026 654 981 897 7.09 677 1033 830 712 1031 11.02 417
ALO3 244 268 240 285 379 257 127 128 084 091 069 076 083 090 190 083 138 232 329
Fez03 4245 4360 4626 4530 48.08 4883 4548 4442 5040 3627 4210 4618 5114 3678 4813 4945 4132 4232 5598
FeO 3975 37.06 3606 3620 3340 3735 3845 3860 3601 4168 40.18 37.65 3548 4126 3574 3527 39.99 3950 33.44
MnO 039 051 055 052 040 063 046 018 012 022 002 001 016 008 021 001 011 040 026
MgO 116 235 272 322 341 090 076 046 014 060 010 010 052 012 112 032 068 056 0.72
a0 014 006 008 015 007 009 017 003 026 076 035 031 017 039 004 008 008 006 003
Toplam  98.16 97.43 9853 9918 9776 99.22 97.2 9535 9502 9415 94.62 93.85 955 9249 9547 9321 9525 9638 97.9
Formiil 4 oksijen tizerinden hesaplanmugtir.
Si 002 002 002 004 001 000 000 000 003 015 009 007 002 011 000 001 005 001 0.00
Ti 032 031 028 028 023 025 031 031 020 029 027 021 020 031 024 022 030 032 012
Al 011 012 011 012 017 011 006 006 004 004 003 004 004 004 009 004 006 011 0.15
Fe+s 121 124 130 125 135 138 132 132 151 107 126 140 152 112 142 151 122 124 161
Fe+2 126 117 113 111 104 118 124 128 120 137 133 126 118 139 117 120 131 128 107
Mn 001 002 002 002 001 002 001 001 000 001 000 000 001 000 001 000 000 001 001
Mg 007 013 015 018 019 005 004 003 001 004 001 001 003 001 007 002 004 003 004
Ca 001 000 000 001 000 000 001 000 001 003 001 001 001 002 000 000 000 000 0.00
Toplam  3.01 3.01 301 301 300 299 299 301 300 300 300 300 301 300 300 300 298 300 3.00
Kizilkaya Tepe yoresi volkanitleri
Ornek No, KZ-35 KZ-35 KZ-6A KZ-6A KZ-6A KZ-6A KZ-12 KZ-12 KZ-12 KZ-12 KZ-12 KZ-25 KZ-25 KZ-25 KZ-40 KZ-40 KZ-40 KZ-40 KZ-40
0"6'1' Op7'1' P2 0p22 0p-2-3 0p-2-5 Op-1-1 0p-1-2 Op-1-3 Op-2-4 0p-2-5 Op-9-2 0p-9-3 Op-13-4 Op-7-1 0p-7-2 Op-7-3 Op-10-4 0p-10-5
Si02 026 070 009 012 007 010 005 009 006 012 004 08 066 013 009 009 013 007 013
TiO2 597 578 725 693 805 787 201 806 1315 525 620 1333 11.65 390 1090 1087 1093 1043 1052
Alz03 083 072 125 117 103 107 723 443 183 138 156 070 072 228 194 186 188 203 126
Fez03 5010 50.12 5298 5319 5053 49.44 5505 47.88 3972 5531 5341 40.07 43.05 5636 4547 4480 4508 4653 4526
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Ek Tablo 1D’nin devami.

Continued from Appendix Table 1D.

Kizilkaya Tepe yoresi volkanitleri

FeO 33.23 3339 36.56 36.09 36.89 3621 24.50 3041 3834 33.61 34.28 43.63 4145 32.64 3590 3561 3531 34.66 37.99
MnO 041 023 045 034 038 038 025 038 031 026 032 013 023 0.05 0.51 0.41 0.63 0.67 0.49

MgO 034 061 049 048 039 038 496 478 238 092 096 035 036 0.88 2.88 2.85 3.11 3.26 1.05

Ca0 0.17 033 006 019 010 0.08 001 003 0.04 006 007 012 0.09 0.02 0.07 0.09 0.07 0.11 0.09

Toplam  91.31 91.88 99.13 9851 97.44 9553 94.06 96.06 95.83 9691 96.84 99.18 9821 96.26 97.76 96.58 97.14 97.76 96.79
Formiil 4 oksijen lizerinden hesaplanmistir.

Si 0.01 0.03 000 000 0.00 000 000 000 0.00 000 000 003 0.03 0.01 0.00 0.00 0.01 0.00 0.01

Ti 019 018 021 020 0.24 023 006 023 038 015 018 038 0.34 0.11 0.31 0.31 0.31 0.29 0.31

Al 0.04 003 006 005 0.5 005 032 020 0.08 006 007 003 0.03 0.10 0.09 0.08 0.08 0.09 0.06

Fe+3 1.57 155 152 154 148 147 156 135 115 162 156 114 124 1.66 1.29 1.29 1.28 1.32 1.32

Fe+2 115 115 117 116 120 120 077 095 123 1.09 111 138 133 1.07 1.13 1.14 1.12 1.09 1.23

Mn 0.01 0.01 001 001 0.1 001 001 001 0.01 001 001 000 001 0.00 0.02 0.01 0.02 0.02 0.02

Mg 0.02 0.04 003 003 0.02 002 028 027 014 005 006 002 0.02 0.05 0.16 0.16 0.18 0.18 0.06

Ca 0.01 0.01 000 001 0.00 000 000 000 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Toplam 3.00 3.00 300 300 3.00 298 300 301 299 298 299 298 3.00 3.00 3.00 2.99 3.00 2.99 3.01
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