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Tirkiyenin metamorfik birlikleri

Cemal GONCUOGLU
ODTUlJeoloji Miih. Béliimii. 06531 Ankara

Tiurkiyedeki "metamorfik birlikler" genellikle Alpin tektonik kusaklara (Pontid, Anatolit,
v.b.) gore smiflandirilirlar. Varolan verilerin ayrintili olarak degerlendirmesi ile bu
kusaklarin bir¢ogunda yeralan metamorfik birimlerin Alpin 6ncesi metamorfik olaylardan
da etkilenmis olduklari, ancak bu metamorfizmalarin izlerinin tizerleyen Alpin
metamorfizma ile kismen ya da tamamen silindigi ortaya c¢ikmaktadir. Bu
metamorfizmalarin daha iyi anlagilmasi, hem metamorfik birliklerin paleocografik
konumlar1 hem de Tirkiye ve yakin cevresinin jeodinamik evriminin ortaya konmasi
acisindan ¢ok 6nemlidir. Bu calismada, sozkonusu metamorfik birimlerin jeolojik, petrolojik
ve jeokronolojik oOzellikleri gozden gecirilecek ve orojenik evrelerle olan iligkileri
tartigilacaktir.

Oncel calismalarin ve yeni bulgularin 1s1ginda, genel hatlari ile, Tiirkiye'de bes ayr1 déneme
ait metamorftzma olaylarinin izlerine rastlanir.

Erken Paleozoyik Oncesi metamorfizmanm izleri Pontidlerde Istranca ve istanbul
birliklerinde, Anatolitlerde Menderes ve Orta Anadolu Kristalen karmasiklarinda,
Toroslarda, Giineydogu Anadolu Kusaginda Bitlis-Potiirge Metamorfik karmasiklarinda
izlenir. Metamorfik birimlerin koken kayalar1 daha cok magmatik kokenli olup yaydan
carpisma zonu tipine kadar degisen tektonik konumlara isaret ederler. Metamorfitler, orta-
yiiksek dereceli metamorfizma kosullarini ve polimetamorfik/polideformasyonal bir jeolojik
gecmisi yansitirlar. Sinirli sayidaki jeolojik ve jeokronolojik veri, bu metamorfizmanm
Gondwana kokenli birliklerde Pan-Afrikan orojenezi ile ilisikli olduguna isaret eder.
Pontidlerin Erken Paleozoyik Oncesi temelindeki metamorfizma olay:r ise olasilikla daha
farkli bir paleocografik konumda ve Kadomiyen orojenik evresi ile baglantili olarak
geligmistir.

Orta Paleozoyikte, Siluriyen sonunda, Ozellikle Zonguldak Birliginde ve Toroslarda zayif
bir tektono-termal olaym izleri gézlenmektedir. Bu olayin bilinen dagolusumu kusaklari ile
jeodinamik iligkisi ¢ok belirgin degildir.

Gec Paleozoyik yashh metamorfizmaya ozellikle Pontidlerde rastlanir. Oncel calismalarda
bilinenden cok daha yaygin olarak ylizeylenen Gec¢ Paleozoyik yasli metamorfitler Alpin
yash Intra-Pontid kenet kusaginin hem kuzeyinde (istanbul ve Zonguldak birlikleri) hem de
glineyinde (Sakarya Kompozit Birligi), Anatolitlerde (Kiitahya-Bolkardag Birligi) ve
olasilikla Giineydogu Anadolu Kusaginda Bitlis-Potiirge Metamorfik karmasiklarinda
yerahrlar. Cok diisiik dereceliden diisiik dereceliye kadar degisen metamorfizma kosullarini
yansitan bu birimler olasilikla Variskan yagh bir okyanusal kolun kapanmasi ile ilsikilidir.

Triyas sonu yasgh bir metamorfizmanm trlinleri Sakarya Kompozit Birligi icindeki Kiire,
Orta Sakarya, Yusufeli v.b. alt birliklerde yaygin olarak gozlenir. Genelde yiiksek basing/
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diisiik sicaklik tipi metamorfik kayalarla temsil edilir. Oncel calismalarda Kimmeriyen
dagolusumu ile baglantilandirilan bu metamorfizma, oldukca karmasik bir Erken Mesozoyik
okyanusal kollar sistemindeki bir yan kolun kapanmasi ile ilgili olmalidir.

Mesozoyik sonunda, Neotetis kollarinin kapanmasi ile ilgili olarak ortaya cikan ve Alpin
birimlerin hemen hemen tiimiinde izlenen bu metamorfizma, birimlerin paleotektonik
konumlarina gore degisen ¢ok farkli metamorfizma kosullarini yansitir.

The metamorphic terranes in Turkey

The metamorphic complexes in Turkey are mainly classified according to their location with
respect to the main alpine tectonic belts: (e.g. Pontides, Anatolides, etc.). A detailed review
of the data, however, indicates that some of these belts include rock-units that may have
experienced also pre-alpine metamorphic events whose characteristic features are partially
or totally obliterated by the alpine overprint. The better understanding of these events
together with the paleo-geographical position of the units are of crucial importance for the
geodynamic evolution of the Turkish, area and its correlation with the similar units in the
Eastern European and Mediterranean realm. In this study, the geological, petrological and
geochronological features of these less-known units will be outlined and their relation to the
main orogenic events will be discussed.

The following records of the events may be recognized with an adequate reliability:

The traces of a- pre-Early Paleozoic metamorphic event are observed in the Pontides
(Istranca and  Istanbul terranes), Anatolides (Menderes Massif, Central Anatolian
Crystalline Complex), Taurides and SE Anatolian Belt (Bitlis - Piitiirge terranes). The proto-
lithologies of these metamorphic rocks are mainly igneous rocks that vary from arc- to
collision-type tectonic setting. The metamorphic rocks commonly display medium to high
grade metamorphic conditions and a polymetamorphic/polydeformational history. They
were regarded as products of a late Pan-African event. However, a Cadomian origin,
especially for those in the Pontides can not be ruled out.

The geodynamic affinity of a weak Mid-Paleozoic (late Silurian) tectonothermal event, that
occurs mainly in the Zonguldak terrane in the Pontides and in the Taurides, is not yet very
clear.

The traces of a Late Paleozoic metamorphic event are especially observed in the Pontides.
The metamorphic products of this event is much more extensive than formerly believed and
were encountered both to the north (Istanbul and Zonguldak terranes) and south (Sakarya
Composite Terrane) of the alpine Intra-Pontide Suture, in the Anatolides (Kutahya-
Bolkardag Belt) and very probably in the SE Anatolian Belt (Bitlis - Piitiirge terranes). It
covers a relatively wide pressure/temperature range, from very-low to low grade. This
metamorphism is regarded as the product of a Variscan event.

The products of a Early Mesozoic metamorphic event are observed mainly in the Sakarya
Composite Terrane (Kiire, Sakarya and Yusufeli terranes). Subduction- related HP/LT
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mineral assemblages are common, whereas LP/LT conditions are reported in some of the
units. This metamorpMsm has been attributed to the Cimmerian event.

A relatively well constrained Late Cretaceous metamorphic event, related to Neotethyan

closure and that affected all the alpine units in Turkey, appears to be of varying type and
intensity depending on the paleotectonic setting of the units.
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Gokstin-Afsin (Kahramanmaras) arasinda ylizeyleyen Yuksekova
ofiyolitinin genel ozellikleri, GD Ttirkiye

Osman PARLAK', Hiiseyin KOZLU?

'Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana
*Tiirkiye Petrolleri Anonim Ortakligi, Ankara

Dogu Akdeniz ofiyolitleri, Alp-Himalaya orojeni tizerinde kitasal ¢arpisma zonu olan Bitlis-
Zagros kenet kusaginin hemen kuzeyinde devamsiz hatlar seklinde yiizeylenirler. Bu
ofiyolitler Afrika-Arap ve Avrasya plakalari arasinda Mesozoyik'te agilan ve kapanan
Neotetis okyanusunun kalintilaridir.

Yilmaz ve dig. (1993) Giineydogu Anadolu orojenik kusagini Arap platformu, Yigisim
zonu ve Nap zonu olmak iizere 3 tektonik dilime ayirmiglardir. Goksun-Elbistan arasinda
yaklasik KD-GB yonlii bir uzanima sahip olan Ust Kretase yash Yiiksekova ofiyoliti bu {ic
tektonik dilimden Nap zonu i¢inde yer almakta olup, giineyde Goksun-Siirgii Fay Zonu ve
kuzeyde Malatya Metamorfikleri ile tektonik olarak sinirlanmaktadir.

Yiiksekova ofiyoliti alttan tiste dogru diizenli bir ofiyolit dizisi ile onu kesen granitik
intriizyondan meydana gelmektedir. Calisma alaninda Yiiksekova ofiyolitin tabanini
ultramafik ve mafik kiimiilatlar olusturmaktadir. Bunlarin tizerine izotropik gabrolar
gelmekte ve bu birim ile ilksel iligkili olan, kalinliklar1 10 cm ile 1 m arasinda degisen levha
dayk karmagigi gozlenmektedir. Dayk karmasigi icinde magmatik differansiyasyonun son
urtinii olan plajiyogranitik intriizyonlar da bulunmaktadir. Ofiyolitin en st kesimini
volkanikler (bazalt, bazaltik andezit), piroklastikler ve volkanojenik kumtaslari
olusturmaktadir. Bolgede temel kayaclan ve ofiyolitik birimleri kesen, 74-51 my yash
granitik intrizyon gozlenmektedir.

General features of the Yiiksekova ophiolite in the area between Gokstin
and Afsin (Kahramanmaras, SE Turkey)

The eastern Mediterranean opbiolites form discontinuous linear belts of oceanic fragments
immediately north of the Bitlis-Zagros suture, which marks a continental collision zone in
the Alpine-Himalayan orogenic belt. These ophiolites have been interpreted as remnants of
the Neotethys, a Mesozoic ocean, developed and diminished between the Eurasian and
Afro-Arabian platforms.

Yilmaz et al. (1993) divided the southeast Anatolian orogenic segment into three zones,
namely Arabian platform, zone of imbrication and zone of nappes. The NE-SW trending
Late Cretaceous Yiiksekova ophiolite, tectonically bounded by the Goksun-Siirgti Fault
Zone to the south and the Malatya Metamorphics to the north, is located in the nappe zone
of the southeast Anatolian' orogen.

The Yiiksekova ophiolite consists of an intact ophiolite suite and an intruding true granite.
The ophiolitic rocks start with ultramafic-mafic cumulates at the bottom and pass into
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isotropic gabbros which have primary contact relationships with overlying sheeted dike
complex that varies in thickness from 10 cm to 1 m. Plagiogranites, interpreted as latest
stage of magmatic differentiation, intruded the sheeted dike complex. The volcanic units in
the region are represented by basalts, basaltic andésites, pyroclastics and volcanogenic
sandstones. In the studied area, a granitic intrusion, emplaced into the basement and the
ophiolitic rock units, yielded an age ranging from 74 to 51 Ma.

Deginilen Belgeler/References

Yilmaz, Y., Yigitbas, E., Geng S.C., 1993; Ophiolitic and metamorphic assemblages of southeast Anatolia and their
significance in the geological evolution ofthe orogenic belt. Tectonics, 12,1280-1297.

279
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Kizildag ofiyolitlerinin (Sarkikaraagac) jeoloji ve petrografisi

OmerELITOK

Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, 32260 Isparta

Kizildag ofiyolitleri Beysehir Goli'niin  kuzeyinde yer almakta ve Beysehir-Hoyran
iraplarinin  bir boliimiinii olugturmaktadir. Birim Sarkikaraaga¢ batisinda Anamasdag
formasyonu (Kretase-Paleosen) ile Golgeli formasyonu (Alt-Orta Eosen) -lizerinde,
giineyinde ise Hacialabaz kirectaglar1 (Jura-Kretase) ile Celeptag formasyonu (Orta Eosen)
lizerinde tektonik dokanakla yer almaktadir. Bunun lizerinde vahsi flis karakterli Egirler
formasyonu ve neritik karbonatlardan olusan Deliktas formasyonu tektonik olarak
bulunmakta ve tiim birimler Go6ksogiit formasyonu (Pliyosen) ile Bagkonak formasyonu
(Miyosen) tarafindan uyumsuz olarak ortiilmektedir.

Kizildag peridotitleri genellikle diinit ve  harzburjitlerden olugmaktadir. Diinitler ve
harzburjitler ¢ogunlukla porfiroklastik dokulu olup {ist manto icersindeki plastik
deformasyon olaylarini yansitmakta ve ultramafik tektonitleri temsil etmektedir. Bunlar
icersinde boyutlar1 birka¢c metreyi agsmayan dayk veya filonlar seklinde oldukga iri kristalli
piroksenitler (ortopiroksenit, websterit) gozlenmektedir. Yine ultramafik tektonitler
icersinde lokal olarak mostra veren kismen katmansi yapi sunan, bazen diizensiz sekilli
kiitleler seklinde gozlenen pegmatitik gabrolar yer almaktadir. Ofiyolitlerin degisik
kesimlerinde peridotitleri kesen diyabazlar bulunmaktadir. Yine ultramafik tektonitler
icerisinde ¢ok kuguk oOlcekli kromit segregasyonlart gozlenmektedir. Sarkikaraagac
batisinda peridotit kiitlesinin alt kesimlerinde ozellikle alttaki birimler ile olan dokanagi
boyunca serpantinitler ve bunlarin igerisinde yuvarlaklasin ig, koksiiz, bazen rodenjitlesmig
diyabaz bloklar1 ve bunlarla birlikte amfibolit, kuvarsit, kalksist vb. kayaclardan olusan bir
metamorfik taban yer almaktadir. Yine bu serpantinitlerin, 6zellikle Anamasdag formasyonu
ile olan dokanaga yakin kesimlerde ofikalsitler, listvenitler, bunun yaninda kirectas1 bloklar
ve Golgeli formasyonuna ait kaya birimlerini igerisine aldigi gozlenmektedir. Dolayisiyla
ofiyolitlerin bolgeye en azindan Ust Eosen'de yerlestikleri anlasiimaktadir.

Geology and petrography of Kizildag ophiolites (Sarkikaraagac)

The Kizildag ophiolites are located in the northern part of the Beysehir Lake and forms part
of the Beysehir-Hoyran nappes. This nappe lies tectonically on the Anamasdag formation
(Cretaceous-Paleocene), Golgeli formation (Lower-Middle Eocene) in the W and
Hacialabaz formation (Jura-Cretaceous), Celeptag formation (Middle Eocene) in the S of
Sarkikaraagac. Egirler formation which exhibits wild flysch character and Deliktag
formation comprising neritic carbonates rest tectonically upon the Kizildag ophiolites.
Goksogiit formation of Pliocene and Bagkonak formation of Miocene age overlie
unconformably all the lower units.

The Kizildag peridotites mainly consist of dunites and harzburgites. Dunites and
harzburgites show porphyroclastic texture and reveal the plastic deformation in the upper
mantle and represent the ultramafic. tectonites. Giant crystalline pyroxenites composed of
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orthopyroxenite and websterite are observed as small dykes and veinlets in the ultramafic
tectonites. Pegmatitic gabbroic rocks, outcropping locally and showing partially layered
structure, and small chromite segregations occur in the ultramafic tectomtes. Serpentinites
outcrop at the W of Sarkikaraagag, under the peridotites, especially along the contact of
ophiolites and lower units. Rounded and rootless rodingitic diabase blocks, metamorphic
sole (which consist of amphibolite, quartzite, calcschist etc.), ophicalcites, listwenites,
limestone blocks, rocks belonging to the Golgeli formation occur within the serpentinites.
Thus, it confirms that Kizildag ophiolites were emplaced to the region during Upper
Eocene.
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Murmano (Divrigi) Plutonun petrolojisi ve demir cevherlesmesiyle olan
iligkisi

Yusuf Kagan KADIOGLU, Seyfullah TUFAN

Ankara Universitesi, Jeoloji Miihendisligi Béliimii, 06100 Ankara
MTA Genel Miidiirliigii, Maden Etiid Dairesi, Ankara

Murmano plutonu (Divrigi) I¢c Anadolu'nun dogu kisminda yeralan yaklasik 30 km™lik bir
alan1 olusturmaktadir. Murmano plutonu kendi igerisinde 6 alt birime ayrilmakta ve zonlu
pluton ozelligi gostermektedir. Bu alt birimler gabro, diyorit, monzodiyorit, monzonit,
kuvarsmonzonit ve siyenit bilesimindedir. Gabro, diyorit ve monzodiyoritler ,monzonit ve
kuvars monzonitler sirasiyla birbirleriyle tedrici ~ dokanak iligkisi gostermektedirler.
Plutonun kenar kismindan merkeze dogru gidildik¢e, mafik bilesimden felsik bilegsime kadar
diizenli bir gegis gézlenmektedir. Monzodiyorit, monzonit, kuvars monzonit ve siyenitler
boyutlar1 1-5 cm arasinda mafik magmatik ve 1-30 cm arasinda metamorfik anklav
icermektedirler.

Gabro, diyorit ve monzodiyoritler alkali feldispat ve plajiyoklaz minerallerinin oranlarinin
degisimiyle birbirlerine gecis gostermektedirler. Plutonun i¢c kismina dogru gidildikce
plajiyoklaz minerallerinin, oran: azalmakta, K-feldispat ve kuvars minerallerinin orani
artmaktadir.

Jeokimyasal verilere gére, Murmano plutonu iki farkli kayag grubundan olugsmaktadir. I.
Grup gabro, diyorit ve monzodiyorit kaya¢ grubunu, II. Grup ise monzonit, kuvars
monzonit ve siyenitleri olusturmaktadir. Her iki grubun da alkalin ve subalkalin araliginda
yeralan bir magma karekterine sahip oldugu goriilmektedir.

Jeokimyasal verilere gore., Murmano plutonu derinden gelen alkali bir magmanin kabuk
malzemesi ile karigmasindan sonra kristalizasyon diferensiasyona ugramistir.

Demir cevherlesmeleri Murmano plutonunun giliney ve gilineydogu kesiminde siyenit
bilesimindeki kayaclarin, ofiyolitik birimler ve kirectagt ile olan dokanaklarinda
yogunlagmistir. Murmano plutonunda gabro, diyorit, monzodiyorit, monzonit ve kuvars
monzonitlerin, ofiyolitik birimler ve kirectasi ile olan dokanaklarinda ise demir
cevherlesmesi goriilmemistir.

Petrology of Murmano Pluton (Divrigi) and their relationships with the
iron mineralization

Murmano pluton is exposed to the east of Central Anatolia and covers an area of about 30
km’. Murmano pluton is differentiated into 6 sub units and represents a zoned pluton . These
subunits are gabbro, diorite, monzodiorite, monzonite, quartz monzonite, and syenite in
compositions. The gabbro, diorite, monzodiorite, monzonite and quartz monzonite have
gradual contacts with each other.
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The pluton has gradually changes from mafic composition at the rim to the felsic
composition towards the core. Monzodiorite, monzonite, quartz monzonite and synite have
mafic magmatic enclaves ranging from 1 to 5 cm and metamorphic enclaves ranging from 1
cmto 30 cminsize.

The gabbro, diorite and monzodiorite grade into each other by the change of K-felspar to
plagioclase ratio. The proportion of plagioclase minerals decreases and the proportion of K-
feldspars increases from the rims towards the inner parts of the pluton.

The results of the geochemical analysis reveal that Murmano pluton is composed of two
different rock groups. Gabbro, diorite and monzodiorite represent the first group and
monzonite, quartz monzonite and syenite form the second group. Both groups have akaline
and subalkaline character.

The results of the geochemical analysis reveal that Murmano pluton is a product of an alkali
magma, which was mixed with the crustal components during the crystallization and
differentiation.

The iron mineralizations are localized at the south and southeast of Murmano pluton at the
contacts 6f ophiolitic units and limestones with syenitic rocks, whereas the contact of the
ophialitic units and limestone with the other subunits of Murmano pluton do not exhibit any
iron mineralization.
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Geological Congress of Turkey

Zigana granitoyidi'nde (Dogu Pontidler / KD - Tuirkiye) karsilastirmali
jeotermometre uygulamalari

Faruk AYDIN', Orhan KARSLI’, Ayla HANEDAN', M. Burhan SADIKLAR'

'KTU MMF Jeoloji Miihendisligi Boliimii, 61080, Trabzon
~KTU GMF Jeoloji Miihendisligi Béliimii, 29000, Baglarbas: Giimiishane

Granitoyid kayaclarda jeotermometre hesaplamalari, cogunlukla mineraller arasindaki
reaksiyonlardan yararlanilarak (kristaller arasi degis-tokus termometresi), katyon degisim
oranlarinin  belirlenmesiyle yapilmaktadir. Bu kayaglarda uygulanabilir s6z konusu
jeotermometre tipleri; amfibol-plajiyoklas, demir-titan oksit, iki feldispat ve iki piroksen
jeotermometreleridir. Bu tip jeotermometreler, granitoyid magmasinin Kkristallenme
sirecindeki bir noktada dengelenmis oldugu sicakligi isaretlemektedir. Bu sicakligin
dogrulugu, mineral ciftlerinin birincil olmasina ve birbirleri ile dengede bulunmalarina,
mineral kimyasi ile ilgili analizlerin analitik hata icermemesine ve kullanilan jeotermometre
tipinin termodinamik ¢6ziim modelindeki hata derecesine baghdir. -

Yukarida sozi edilen jeotermometre tiplerini granitoyid kayaglar lizerinde test etmek icin
Zigana Granitoyidi bu c¢aligmada ornek secilmistir. Dogu Pontid Kusagi'nin kuzeyinde
bulunan Zigana Granitoyidi Mesozoyik ve Senozoyik yash volkanik kayaclart keser. Eosen
yaslt bu granitoyid kalk-alkali I-tip ozellikte olup, dis zondaki daha asidik kayaglardan
(granit, granodiyorit ve tonalit), ic zondaki daha orta¢ bilesimli kayaglara (monzonit,
kuvarsli monzonit-monzodiyorit) dogru degisim gosteren ters zonlanmali bir pliitondur.
Zonlar arasindaki dokanaklar geciglidir.

Granitoyid kayaclarda, kuvars, K-feldispat, plajiyoklas, biyotit, hornblend, piroksen (sadece
pliitonun merkezinde) titanomagnetit, ilmenit ve sfen fazlar birincil olup, dengededirler.
Kayaglardaki mineral birlikteligi ve denge kristalizasyonlar1 so6z konusu jeotermometre
tiplerinin uygulanmasina imkan verir. Jeotermometre icin kullanilacak minerallerin ana
element kimyalar1 elektron mikroprob kullanilarak belirlenmistir.

Piroksen jeotermometresi hari¢ diger tip termometreler, Pliitonun hem dis hem de i¢ zon
kayaglarina uygulanmustir. Plitonun dis zonundaki kristallenme sicakligt (-690 °C) i¢
zondaki kristallenme sicakligindan (-630 °C) daha yiiksektir. Bu sicaklik farki, zonlanmay1
olusturan magmanin veya magmalarin kimyasina ve birbirleriyle olan etkilesim derecesine
ve/veya minerallerin kimyasina bagl olarak degisebilir.

Jeotermometre tiplerinin aynt mineral birlikteligi gosteren kayaglar tizerinde uygulanmasina
dikkat edilmis ve kullanilabilirlilikleri test edilmistir. Sonug¢ olarak amfibol-plajiyoklas ve
demir-titan oksit jeotermometreleri diger tip termometrelere gore, bu granitoyidin her zonu
icin daha iyi sicaklik degerleri verir.
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Comparative geothermometer applications on Zigana granitoid
(Eastern Pontides / NE -TUrkiye)

Geothermometric estimations of granitoid: rocks are mostly based on cation exchange ratios
by using reactions among mineral pairs (intercrystalline exchange thermometry). Applicable
intercrystalline exchange thermometers in the granitoid rocks are amphibole-plagioclase,
iron-titanium oxide, two feldspar and two pyroxene pairs. Geothermometers of these types
reflect that granitoid magmas were in equilibrium at the time of crystallization. Accuracy of
the temperature estimations depends on the existence of primary mineral pairs in
equilibrium with each other, no analytical errors associated with the chemical analyses, and
degree of error(s) in thermodynamic solution models.

To test the geothermometers on granitoidic rocks, the Zigana Granitoid was selected in this
study. The Eocene aged Zigana Granitoid, located in north of the Eastern Pontide Belt,
intruded into Mesozoic and Cenozoic volcanic rocks. The granitoid is a calc-alkaline type
and reversely zoned pluton, changing from acidic rocks (granite, granodiorite and tonalite)
in outer zone to intermediate rocks (monzonite, quartz monzonite and quartz monzodiorite)
in inner zone. The contacts among these zones are transitional.

In the Zigana Granitoid, quartz, K-feldspar, plagioclase, biotite, hornblende, pyroxene (only
core zone), titanomagnetite, ilmenite and sphene phases are primary and in textural
equilibrium. Mineral parageneses and equilibrium crystallization seems to be suitable for
application of the geothermometers. Maor element contents of the minerals to be used for
geothermometers were analysed by electron microprobe.

The geothermometers, except for pyroxene geothermometer, were applied to the rocks in
both inner and outer zone of the granitoid. The crystallization temperatures of the intrusion
are higher in the outer zone (-690 °C) than that of the inner zone (-630 °C). This
temperature difference depends on the chemical characteristics and degree of the interaction
between magma(s) giving rise to the zones, and/or on the mineral chemistry.

These geotermometers were carefully applied to the Zigana Granitoid rocks containing the
same mineral parageneses in equilibrium. As a result, amphibole-plagioclase and iron-
titanium oxide geothermometers yield suitable temperature values for each zone of the
granitoid, compared to the other thermometers.
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Granitoyid magmalarin kristailenmesinde oksijen fugasitesinin onemi:
farkli iki yontemle fugasitenin belirlenmesi (Zigana granitoyidi, KD-
Turkiye)

Orhan KARSLI', Faruk AYDIN’,. M. Burhan SADIKLAR®

' KTU GMF Jeoloji Miihendisligi Boliimii, 29000, Baglarbasi Giimiishane
’KTU MMF Jeoloji Miihendisligi Boliimii, 61080, Trabzon

Oksijen fugasitesi (oksijenin kismi basmci-/0,), magmatik kayaclarin kristallenme
siireclerinde kayaci olusturan ergiyigin, sicaklik, basing iligkisini kontrol ettigi gibi kayaglari
olusturan minerallerin duraylilik alanlarini da etkiler. Genel olarak oksijen fugasitesi (/0O,),
sicakligin fonksiyonu olarak degismektedir. Sicaklik artist ile /O, degeri yiikselir. Magma
silikat ergiyiginin icerdigi oksijen miktar1 da sicaklik kaynagi ve gazlarin karigsma orani ile
kontrol edilir. Dolayisiyla farkli sicaklik ve gaz icerigine sahip magmalarin karigim
urtinlerinin de /O, degerleri farkli olacaktir. Yani magma etkilesimleri sonucu olusmus
gecisli dokanaklara sahip trlinlerin oksijen fugasite degerleri farkli olur. Oksijen fugasitesi,
kayaclarin olustugu jeotektonik ortamlar hakkinda da bilgi verir. Ozellikle sikismal
(compressive) tektonik ortamlara ait magmalarin oksijen fugasitesi degerleri diger
magmalara gére daha yliksektir.

Bu c¢alismaya 6rnek olarak, Dogu Pontidlerin Kuzey Zonu'nda yer alan Eosen yash ve ters
zonlu Zigana Granitoyidi se¢ilmistir. Pliiton dis zonda asit magma tirtinleriyle karakteristik
iken (granit, tonalit, granodiyorit ve kuvarsl siyenit), i¢c zona dogru tedrici olarak daha ortac
kayaclara (monzonit, kuvarsli monzonit ve kuvarsli monzodiyorit) gecis gosterir. Kayaclar,
kuvars, K-feldispat, plajiyoklas, biyotit, hornblend, piroksen ve Fe-Ti oksit denge
kristalizasyonundan olusurlar. Oksijen fugasitesi degerleri hesaplanabilmesi icin biyotit ve
Fe-Ti oksitlerin dokusal 6zellikleri ve kimyasal bilesimleri dnemlidir. Oz sekilli iri latalar
halindeki biyotitler, genellikle Mg' ca zengin flogopit bilesimindedirler. Fe-Ti oksitler,
genellikle iri, yeryer titanit (sfen) ve ilmenit kristalleri ile yan yana gelismig titanomagnetit
kristallerinden olusurlar. iri titanomagnetitlerin bilesimleri, Mag,,Ulvé,7 ile Mag, Ulvé,,
arasinda degismektedir. Biyotit ve Fe-Ti oksitler arasindaki dokusal ilskiler bu minerallerin
birincil fazda ve dengede olustuklarini igaretler.

Oksijen fugasitesi degerleri, hem silikat (biyotit), hemde oksit faz (magnetit-ilmenit)
bilesimleri kullanilarak belirlenmistir. Zigana Granitoyidi'ne ait biyotit mineral bilesimleri,
bu kayaclari olusturan magmalarin Ni-NiO ve Fe O,-Fe,O, tanponlar (buffer) arasinda
kristallendigini gostermektedir. Bu verilerden yararlanarak oksijen fugasitesi hesaplamalari
icin Wones (1981)'in log/O, = A/T + B + C (P-1)/T esitligi kullanilmistir. Biyotit mineral
bilesimine baglh olarak elde edilen fugasite degerleri log/O, (-16.70) - log/O, (-17.65)
arasinda degismektedir. Oksit fazlardan yararlanarak hesaplanan fugasite degerleri icin
birlikte kristallenmis magnetit ve ilmenit mineral ciftlerinin bilesimleri kullanilmustir.
Birlikte olusan bu iki mineralin dengedeki konumlarina ait aktivite degerleri belirlenmis ve
hesaplamalar icin Spencer and Lidsley (1981)in oksijen fugasitesi-T °C degiskenli
diyagrami1 kullanilmistir. Magnetit-Ulvdspinel, ve IImenit-Hematit kati ergiyiklerinden
hesaplanan fugasite degerleri ise log/O, (-18.20)-log/O, (-20.40) arasindadir. Bu fugasite
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araliklari, i¢ ve dis zon kayaclarinin farkli kimyasal 6zelliginden kaynaklanmig olabilir.
Fugasite degerlerinin diisiik olmasi, kristallenmenin diisiik sicaklikta (630-680 °C) olduguna
isaret eder. Fugasite degerlerinin hesaplandig1 oksit fazlarda genellikle Fe’" ve Fe'" yerine
Mn®" ve Ti'" siibsitiisyonlar1 olusurken, silikat fazlarinda ise Mg’" siibsitiisyonu hakimdir.
Zigana Granitoyidini olusturan magmalara (?) ait oksijen fugasitesi degiskeni, genel olarak,
silikat fazlar icin yapiya giren Mg’", oksit fazlar1 igcin Mn®" ve Ti*" katyonlar ile iliskilidir.
Oksit fazlardaki Mg®" dan ziyade Mn’" siibsitiisyonu diisiik sicaklik ve diisiik fugasite
degerine sahip magmalari isaret etmektedir.

The significance of oxygen fugacity during the crystallization of
granitoid magmas: the calculation by using two different methods
(Zigana granitoid, NE-Turkiye)

Oxygen fugacity (partial pressure of oxygen-/O,) controls not only temperature and
pressure of melt forming the rock but also stability of minerals constituting the rocks during
crystallisation of magmatic rocks. Oxygen fugacity generally changes as a function of
temperature. The /O, value increases with the increasing temperature. Oxygen content of
siliceous melt is controlled by the mixing ratio of gas and temperature source. Therefore,
mixing products of magmas having different gas content and temperature have different
/0O, values. On the other hand, oxygen fugacity values of products showing transitive
contact formed by magma interaction are different. Oxygen fugacity provides information
about tectonic environment in which the rock was formed. The oxygen fugacity values of
magmas from the compressive tectonic regime are higher than those of the other magmas.

The reversely zoned and Eocene aged Zigana Granitoid, occurring in north-eastern Pontide,
was chosen for this study as a material. The pluton is composed of the intermediate rocks
having transitional contacts in inner zone (monzonite, quartz monzonite and quartz
monzodiorite), while it is characterized by acidic rocks (granite, tonalite, granodiorite and
quartz syenite) in outer zone. The rocks contain the assemblage quartz, K-feldspar,
plagioclase, biotite, hornblende, pyroxene and Fe-Ti oxides in equilibrium. The textural
relationship and chemical composition of biotite and iron-titanium oxides to calculate
oxygen fugacity values are most important. Biotites, euhedral with large plate, are Mg-rich
phlogopite. Iron-titanium oxides are big crystals of titanomagnetite coexisting with small
ilmenite and titanite. The compositions of titanomagnetite range from Mag,3UIvo,7 to
Mag, Ulvo,,. The textural relationships between biotite and Fe-Ti oxides suggest that the
minerals are primary phases formed in equilibrium.

Oxygen fugacity values were calculated using both silicate (biotite) and oxide (magnetite-
ilmenite) phase composition. The biotite compositions from Zigana Granitoid show that
magmas of the rocks crystallised between Ni-NiO and Fe,04-Fe,03 buffers. The equation of
Wones (1981), log/O,= A/T + B + C (P-1)/T, was used to calculate oxygen fugacity. The
fugacity values obtained using the composition of biotite range from log/O, of-16.70 to
log/0, of -17.65. The compositions of the coexisting magnetite and ilmetine pairs were
used to calculate oxygen fugacity and temperature. The activities of coexisting mineral,
being in equilibrium, were determined. The values were plotted on the diagram of Spencer
and Lindsley (1981), with the variants of T-oxygen fugacity. In addition, the values
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calculated from Magnetit-Ulvospinel and Ilmenit-Hematit solid solutions change from
log/0, of -18.20 to log/O, of -20.40. The differences of fugacity may have resulted from
chemical composition of inner and outer zone. Low fugacity values of the intrusion reflect
that the pluton crystallised at low temperature (630-680 °C). In the pluton, Mn’* and Ti*'
generally substitute for Fe’” and Fe’" in oxide phases. In silicate phases, Mg®" substitution is
dominant process. The oxygen fugacity variants of the magmas (?) producing Zigana
Granitoid are related to Mg’ cation in silicate phases, and Mn’" and Ti'" cations in the
structure of oxide phases. Especially the Mn®" substitution reflects that the magmas have
low oxygen fugacity and temperature.
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Yeni Mineraller ve Mineral Isimleri Uluslararast Mineraloji Komitesinin Mika Alt
Komitesi, ger¢cek mikalar, kirllgan mikalar, ve ara tabakalar1 eksik mikalar ile ilgili olarak
bunlarin tirlerini ve olast kompozisyonlarini belirlediler (Reider et al., 1999). Bu, mikalar
icin cok gerekli bir makaledir. Fakat burada cizilen 3-boyutlu diyagramda belirtilen bazi
gercek dioktahedral ve ara tabakalar1 eksik mikalar tanimlanan tariflere tamami ile
uymamaktadir.

Bu nedenle, ayni diyagram kullanilarak seladonit, alumino-seladonit, muskovit, glokonit ve
illit'in  sinir kosullar1 3-boyutta hesaplanmistir. Bu sinir kosullarinin asagida belirtilen
mikalarin taniminda kullanilmasi 6nerilmistir:

(i), muskovit

A" K 1.00(°e"*1.00M£0.00*'1.00)(Si3.00 Al1.00)° 10<P")2>
B=KI .00(""*0.00Mg0.00"2.00)(Si3.00*'1 .00)°10(OH)2

C=K1.00(Fe0.00Mg0.50A11.50)(SI3.50A10.50)010(0H),,
D=K].00(Fe"0.75Mg0.50A10.75)(S13.50A10.50)010(OH),

E=K,.85(Fe"*1.00Mg0.00"1 1.00)(SI3.15A10.85P 1 0o(OH),,
F=Ko.85(Fe"0.(X)Mgo.00AI2.00XSi3.15A10.85)010(0H)2

G=K,.85(Fe“0.00Mg0.50Al 1 .50)(S3.85 Alo. 15)01 o(OH),,
H=K,.85(Fe"0.751vIg0.50A10.75)(S13.85A10.15)010(0H)2

0.85-1.00 (""°0.00-1.00 Mgo.00-f.50 *10.75-2.00) (Si3.00-3.85 *h.00-0. 15)O10(OH)2

(ii). seladonit

A=K1.00(Fe"1.5,Mg0.50"10.00)(S13.50"10.50)010(OH)2,
B=K1.00(Fe0.75Mg0.50"10.75)(S13.5010.50)010(OH),

C=K] .00(Fe™0.50Mgl .00"0.50)(S14.00*'0.00)010(OH),,
D=K] .00(Fe"’1.00Mgl .00*'0.00)("4.00*'0.00)O1 o(OH)2
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E=KO0.85(Fe"’1.50Mg0.50A10.00)(Si3.60A10.40)010(0H)2,
F=K,.85(Fe0.75Mg0.50A10.75)(S13.85A10. 15P1 o(OH),

G7KO0.85(""*0.60"g0.80A10.60)(*'4.00*0.00)°10(0")2»
"7%0.85("¢"*1.20Mg0.80A10.00)(*4.00A10.00)010(0™)2

Ko0.85-1.00 (Fe"“0.50-1.50 Mgo.50-1.00 *10.00-0.75) (Si3.50-4.00 Alo.50-0.00) OlO (OH>2

(iii). alumino-seladonit

ATK1.00(770.75M0.50A10.75)(3.50A10.50)°10(0")2.
B=K 1.00(Fe"0.00Mgo.50Al 1.50)(Si3.50Al0.50)01 o(OH),

C"K1.0Offe*0.00Mgl.00AILOOKSU.OOAIO.O0PloCOH)*
D=K 1.00(Fe0.50Mg 1.00A10.50)(*'4.00A10.00)01 o(OH),

E=K0.85(Fe0.75Mg0.50A10.75)(S13.85A10.15)01 0(OH),,
F=Ko.85(Fe”0.00Mg0.50Al1.50)("3.85Al0.15)0O10(OH)2

G=K0.85(Fe™0.00Mgl.00A11.00)(Si4.00A10.00)010(OH),,
H=K,.85(Fe"0.60Mg0.80A10.60)(Si4.00A10.00)010(OH),

Ko0.85-1.00 (Fe"0.00-0.75 Mgo.50-1.00 Alo.50-1.50) (Si3.50-4.00 Alo.50-0.00) Ojo (OH),

(iv), glokonit

A=K,.85(Fe"1.70Mg0.30*10.00)(S13.45 Alo.55P1 0(OH),,
B=K,.85(Fe"0.85Mg0.30A10.85)(S13.45A10.55)010(OH)2

C=K,.85(Fe"’0.575Mg0.85A10.575)(S14.00A10.00)010(OH),,
°7%0.85(Fe’1.075"g0.9251(1.00)(S14.00A10.00)O10(OH),

E=K,.60(Fe " 1.70Mg0.30A10.00XS13.70A10.30)010(OH)2,
F=KO0.60(Fe " 0.85Mg0.30A10.85)(S3.70A10.30)010(OH)2

G0.60(""°0.70"g0.60A10.70X"'4.00A10.00)010(OH)2,
H=K,.60(Fe"1.20Mg0.80A10.00)(Si4.00A10.00)010(0H),

K0.60-0.85 (Fe"0.575-1.70 Mgo.30-0.925 Alo.00-0.85) (Si3.45-4.00 Alo.55-0.00) OIO (OH),
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(V). mit

A=K0.85(Fe"0.80Mg0.00A11.20)(Si3.15A10.85)010(0H)2,
B=K,.85(Fe"0.00Mg0.00A12.00)(S13.15A10.85)010(OH)2

0=K0.85(Fe*0.00Mg0.50Al1.50XSi3.65A10.35)010(0H)2,
D=K,.85(Fe"0.60Mg0.50A10.90)(S13.65A10.35)010(OH)2

B=K0.60(Fe0.80Mg0.00AI1.20XSi3.40A10.60)010(0H)2,
F=K,.60(Fe0.00Mg0.00A12.00)(S13.40A10.60)010(OH),

G=K&.60(Fe"0.00Mg0.50A11.50XS13.90A10.10)010(OH)2,
H=K,.60(Fe"0.60Mgo.50Al0.90)(Si3.90A11.10)010(0H),

Ko.60-0.85 (Fe™0.00-0.80 Mgo.00-0.50 Alo.90-2.00) (SI3.15-3.90 A.[0.85-0.10) 010 (0H>2
Boundary conditions for the nomenclature of micas

Recently, an article has been published by the Mica Subcommittee appointed by the
Commission on New Minerals and Mineral Names of the International Mineralogical
Association, describing end-members and species defined with permissible ranges of
composition for the true micas, the brittle micas, and the interlayer-deficient micas (Rieder
et al., 1999). This was a much needed information for the micas, however, their three
dimensional plot illustrating the relation of some true dioctahedral micas to interlayer-
deficient dioctahedral micas do not truly match with the definition ofthe micas.

Therefore, using the same chemographic volume, the boundary conditions for the micas
including celadonite, alumino-celadonite, muscovite, glauconite, and illite have been
calculated. It is proposed that definitions of the micas have to include the boundary
conditions as defined for the following minerals:

(i). muscovite

A=K .00(Fe"1 OOMgOOOAI j 00)(SI3.00A11 .OOP 10(OH),,
B=K,.00(Fe “0.00Mg0.00A12.00)(Si3.00A11.00)010(OH)2

C=Ki.00(Fe "0.00Mg0.50Al1.50)(Si3.50Al0.50)Olo(OH)2,
D=K i .00(Fe"0.75Mg0.50A10.75)(Si3.50AIQ.50)01 0(OH),

E=Ko.85(Fe"i.00"20.00AIL.00)(Si3.15"0.85)010(0H)2,
F=K,.85(Fe0.00Mg0.00A12.00)(Si3.15A10.85)010(OH)2
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G=K0.85(Fe"'0.(X)Mg0.50A11.50XS13.85A10.15)010(OH)2,
H=K,.85(Fe™0.75Mg0.50A10.75)(Si3.85 Alo. 15)01 0(OH),

Ko.85-1.00 (°¢”0.00-1.00Mgo.00-0.50 Alo.75-2.00) (SI3.00-3.85 Ali.00-0.15) OlO (OH)2

(ii). celadonite

Ko0.85-1.00 (Fe"0.50-1.50 Mgo.50-1.00 Alo.00-0.75) (S13.50-4.00 Alo.50-0.00) OlO (OH),

(iii). alumino-celadonite

A=K1.00(Fe0.75Mg0.50A10.75)(S13.50A10.50)010(OH),,
B=K].00(Fe *0.00Mg0.50Al1.50)(Si3.50Al0.50)O10(OH)2

C=K1.00(Fe"0.00Mg1.00A11.00)(Si4.00A10.00)010(OH),,
D=K1.00(Fe"0.50Mg1.00A10.50)(S14.00A10.00)010(OH)2

E=K,.85(Fe"0.75Mg0.50A10.75)(S13.85A10.15)010(OH)2,
F=K,.85(Fe"0.00Mg0.50AIL50)(Si3.85A10.15)010(OH)2

G=K0.85(Fe0.00Mgi.00All.00)(Si4.00Al0.00)010(°")2»
H=K,.85(Fe"0.60Mg0.80A10.60)(S14.00A10.00)010(OH)2

Ko0.85-1.00 (""°0.00-0.75 Mgo.50-1.00 Ai0.50-1.50) (Si3.50-4.00 Alo.50-0.00) °10 (OH>2

(iv), glauconite j
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A=Ko.85(Fe1.70Mg0.30A10.00)(S13.45A10.55)010(OH)2,
B=K,.85(Pe"0.85Mg0.30A10.85)(SI3.45A10.55)010(0OH)2

C=K,.85(Fe"0.575Mg0.85A10.575)(S14.00A10.00)010(OH)2,
D=K,.85(Fe"’1.075Mg0.925A10.00)(S14.00A10.00P10(OH)2

E=K,.60(Fe"1.70Mg0.30A10.00)(S13.70A10.30)010(OH),,
F%0.60(Fe*0.85Mg0.30"'0.85)(*'3.70A10.30)010(OH)2

G=K,.60(Fe"0.70Mg0.60A10.70)(Si4.00A10.00)010(OH)2,
H=K,.60(Fe"1.20Mg0.80A10.00)(S14.00A10.00)01 0(OH),

K0.60-0.85 (""°0.575-1.70 Mgo.30-0.925 Alo.00-0.85) (S13.45-4.00 Alo.55-0.00) O10 (OH),

). illite

A=Ko0.85(Fe0.80Mgo.00AI 1.20)(SI3.15A10.85P 1 o(OH),,
B=K,.85(Fe"'0.00Mg0.00A12.00)(SI3.15A10.85)010(0H)2

C=K,.85(Fe"0.00Mg0.50All .50)(Si3.65A10.35)010(0H),,
D=K,.85(Fe"0.60Mg0.50A10.90)(S13.65A10.35)010(OH),

E=Ko.60(Fe"0.80Mg0.00AIL.,0)(Si3.40Al0.60)°10(OH),,
F=K.0.60(Fe"0.00"20.00AL.00)(‘i3.40A10.60)°10(°")2

G=KO0.60(Fe™0.00Mg0.50A1 1.50)(S13.90A10.10)01 o(OH),,
H"0.60CFe”0.00Mgo.SOAlo.wXSis.goAlo.loPloCOHte

Ko0.60-0.85 (Fe"f1.00-0.80 ~20.00-0.50 Alo.90-2.00) (Si3.15-3.90 Al0.85-0.10) Ojo (OH),
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Foca Yarimadasi'nda (Bati Anadolu), Neojen yash riyolitik volkanizmanin trtinleri genis
yay ihm sunar. Alanda gozlenen riyolitik lavlar, piroklastik istif ve alkali seri Foca volkanik
kompleksi olarak adlanir. Foga volkanik kompleksi baskin olarak sualtinda freatik
patlamalarla birlikte yerlesmis riyolit domlarindan yapilidir. Alkali lavlar felsik
piroklastiklerle ardigik olarak gozlenir ve ayni alkali volkanizmanin dayklari tim istifi
keser.

Riyolitik seri icinde ti¢ farkli volkanik merkez gozlenir. Bagarasi Riyolit Lavi bat1 ve kuzey
kesimlerde daha genc alkali lavlar tarafindan ortiilmiistiir ve Yeni Foga Domu biiyiik oranda
deniz ile cevrilidir ve her iki alanda da piroklastik istifin Ozellikleri acik olarak gozlenemez.
Eski Foca Riyolit Domu'nda ise merkezde birbirinden bagimsiz riyolit domlar1 yeralir ve bu
dom Jar kaim bir piroklastik istif tarafindan ¢evrelenir. Bu alan riyolitik kiitlelerin piroklastik
istifle iligkilerinin ve piroklastik istifin icsel Ozelliklerinin acik olarak gozlenebildigi ve
riyolitik domlarinin yerlesim mekanizmalarinin taninabildigi bir alandir.

Felsik piroklastik istif icinde 11 farkli volkanik fasiyes ayirtlanmistir. Bunlar 1. masif
riyolit, 2. yerinde breslesmis hyaloklastikler, 3. yeniden tortullagsmis hyaloklastikler, 4.
masif perlit, 5. golsel ¢camurtaglari, 6. ince taneli pumis-kaya kirintisi fasiyesi, 7. kaba taneli
pumis-kaya kirintisi fasiyesi, 8. kaya kirintisinca zengin kanal dolgusu fasiyesi, 9. sualti
kaynaklanmis ignimbirit fasiyesi, 10. sualti kiil yagint1 fasiyesi ve 11. bresik perlit
fasiyesleridir.

Yerinde breglesmis hyaloklastikler ve masif perlit fasiyesleri masif riyolitik kitleleri
cevreler ve sokulum sirasinda riyolitik magmanin su ile dogrudan temasi oldugunu gosterir.
Hyaloklastikler icindeki yerinde breslesmis doku masif riyolit lavindaki biiziilme
kiriklanmasinin  kanitidir.  Piroklastik serinin ylksek pumis igerigi sualtinda gelismis
patlamali volkanizmaya isaret eder ve golsel camurtaslari, golsel tortullasmanin volkanizma
sirasinda devam ettigini gosterir. Eski Fo¢ca Domu cevresinde merkezden kenarlara dogru
piroklastik istif icinde tane boyu gittikce incelir ve bu alanlarda diizgiin tabakalanmali
kaynakli ignimbiritler baskin olarak gozlenirler. Kaynakli ignimbiritler, akma bantlanmasi
sunan ince taneli, yer yer yeniden kristallesin is bir matriks icinde, fenokristallerin etrafini
saran yassilagmig ve icleri ikincil olarak yeniden kristallesmis kuvars ve feldspat kristalleri
ile doldurulmus gaz bosluklari ile taninirlar. Kaynakli ignimbiritlerde tist seviyelere dogru
gozlenen Bauma istifleri ve kotii gelismis siitun eklemleri akma mekanizmasinin ve
kaynaklanmanin verileri olarak goriiliirler.

Foca volkanik kompleksinin saha ozellikleri ve olustugu volkanik fasiyesler riyolitik
magmanin sualti ortaminda patlamali bir volkanizmayla yerlestigini ve olusan
piroklastiklerin sualti ortaminda kaynaklandigini gosterir.
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A new mechanism of rhyolitic phreatic eruptions; examples from Foca
area (Western Turkey)

In the Foca Peninsula (Western Anatolia), an extensive rhyolitic volcanism ofthe Neogene
age crops out. Rhyolitic lavas, pyroclastic sequences and an alkaline suite altogether are
named as the Foca volcanic complex. The Foga volcanic complex is dominated by rhyolite
domes that were emplaced subaqueously, and associated with phreatic eruptions. The mafic
alkaline lavas intercalate with this felsic pyroclastic sequence and the dykes * of the same
alkaline volcanism cut the entire succession.

In the rhyolitic sequence, three main vents are recognized around Bagarasi village, Yeni
Foca and Eski Foca towns. The Bagarasi rhyolite lava is partly overlain by the younger
alkaline lava flows and the Yeni Foca dome is covered by the sea preventing the observation
of the field features of the sequence. In the Eski Foca dome, on the other hand, several
individual rhyolite domes are found in the centre and the thick pyroclastic sequence
surrounds these domes. In this area the most clear outcrops of the rhyolitic volcanism are
observed and their emplacement mechanism is deciphered.

At and around the rhyolite domes, 11 different volcanic and volcaniclastic faci¢s are
distinguished, namely: 1. massive rhyolite, 2. in situ hyaloclastic breccia, 3. resedimented
hyaloclastic breccia, 4. massive perlite, 5. lacustrine mudstoné faciés, 6. fine grained
rhyolite pumice-lithic fragment faci¢s, 7. coarse grained rhyolite pumice-lithic fragment
facies, 8. lithic fragment-rich channel-fill faci¢s, 9. subaqueous welded ignimbrite, 10.
subaqueous ash fallout deposits and 11. brecciated perlite facies.

The facies 2 and 4 cover and imperceptively grade into the massive rhyolite bodies
indicating a direct interaction between the rhyolitic magma and water during intrusion. The
in -situ brecciated texture of the hyaloclastic breccias at the periphery of domes is evidence
of the quench fragmentation of coherent lava facies. The high pumice content of the
pyroclastic sequence is caused by the explosive activity in a subaqueous environment.
Lacustrine deposition accompanies this subaqueous volcanism as indicated by the mudstone
intervals in the pyroclastic sequence. In the Eski Foca dome, from centre to the periphery,
the grain size becomes finer in this pyroclastic sequence and well bedded, diffuse to slightly
welded ignimbrites dominate the sequence in which primary gas bubbles and pumice
vesicles, infilled secondarily by recrystallized quartz and feldspar, form the main
components. The flattened, recrystallized quartz-filled vesicles wrap around the juvenile
crystals in flow laminated recrystalliezed and, in places, devitirified matrix. In the upper
parts, poorly developed columnar joints are found in this welded sequence.

In the Foca volcanic complex, field occurences and the facies features of the pyroclastic
sequence indicate a subaqueous, explosive intrusion of rhyolitic magma into a lacustrine
environment and subaqueous welding ofthe resultant ignimbrites.
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Yenice yoresinde skarn olusturan plutonik ve volkanik kayaclarm
radyometrik yasi (Canakkale-Biga yarimadasi ), Turkiye

Aydin DAYAL, ismet 0ZGENC
DEU, Miih. Fak Jeoloji Miih. Bél. 35100, Bornova-Izmir

Biga Yarimadasinin jeolojik evriminin bir pargasini olusturan geng magmatizma, yogun bir
asit pliitonizma ve bunun devami olan yaygm bir kalkalkalen volkanizmayi icerir. Bu
magmatik islev yarimadada yaygin polimetalik cevherlesmelere neden olmustur. Bu
cevherlesmelerin bir kismi Yenice yoresindeki skarnlasmalara baghh W-Mo-Cu-Zn-Pb
cevherlesmeleridir.

Yenice yoresinde ylizlek veren kayac¢ topluluklari {ic ana grupta toplanir; 1-Paleozoyik yash
epimetamorfitler 2-Mesozoyik yash detritikler ve kirectaglar1 3-Tersiyer yasli genc
sokulumlar, volkanikler ve tortullar. Yoredeki farkli biuiytlikliikte, ayni striiktiire sahip
sokulumlar yerlesim alanlarinin isimlerine goére Hamdibey - Namazgah - Yenice
sokulumlari olarak adlandirilmistir. Granodiyorit, monzodiyorit, kuvars-monzonit bilesimli
sokulumlarin olusumunu kalkalkalen karakterde volkanizma izler. Volkanik kayaclar esas
olarak aktif kita kenarlarin1 karakterize eden yiiksek potasyumlu andezit lav ve tiifleriyle
temsil edilir. Sokulumlar, c¢evresindeki volkanik kayaclarla dereceli dokanak ilskisi
icindedir. Bu konum granitik magmanin sig derinliklere yerlestigini gosterir.

Magmatik kayaglarda yapilan K-Ar yas tayinleri sokulum kayaclart i¢in 21 +0,9 my (tiim
kayag), 26 + 2,1 my ( biyotit) ve volkanik kayaclar i¢in 26,2 + 1,03 my (tiim kayag)
degerlerini vermistir. Bu sonuclar yéredeki magmatik islevin Ust Oligosen - Alt Miyosen
arahiginda gelistigini gostermektedir. Radyometrik yas verileri, Neo-Tetis'in Ust Kretasede
Sakarya kitasi altinda yitmeye baslamasinin ardindan yorede gelisen magmatik islevin,
Biga yarimadasindaki diger magmatik kayaglarm da yasi géz Oniine alindiginda, Oligosende
baslayip Ust Miyosen'de sona erdigini belirtmektedir

Radiometrie age determination of the skarn related plutonic and
volcanic rocks ( Canakkale-Biga peninsula ), Turkey

The young magmatism is a subset of the geological evolution of Biga peninsula and consists
mainly of acidic plutonism and following calcalkaline volcanism. Pollymetallic
mineralization particularly skarn related W, Mo, Cu, Zn and Pb are caused by young
plutonism. Principal rock associations croping out in the study area can be divided in three
groups; 1-Epimetamorphic rocks (Paleozoic) 2- Detritial rocks and limestone (Mesozoic) 3-
Young intrusive and extrusive rocks and clastic sediments (Tertiary). There are three
granitic plutons in the area which are Hamdibey, Yenice and Namazgah. The granitic
associations are composed mainly of granodiorite, monzonite and quertz-monzonite.

Volcanic sequence comprises mainly high K andésites characterized by high K orogenic
series found in active continental margin. The plutons displays graditional contact with the
surrounding andésites which indicates a shallow emplacement of the granitic magma. K-Ar
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age determinations on the magmatic rocks yielded ages of 21 + 0.9 Ma (whole rock) and'26
+2.1 Ma (biotite) for granitic rocks and 26.2 + 1.03 Ma (whole rock) for volcanics which
indicate that the magmatism has proceeded during the Oligocéne and Upper Miocene
interval. These results combined with the other geologic and radiometric ages obtained from
throughout the Biga peninsula reveal that the magmatism commenced at Oligocéne and
ceased in Upper Miocene, in relation to the consumption of the Neo-Tethys under the
Sakarya continent.
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Carpisma sonrasi A-tipi magmatizmaya bir 6rnek: Keban (Elazig,
Turkiye) siyenit-porfiri ve petrolojisi

Biinyamin AKGUL', Hulusi KARGI?

‘Firat Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 23119 Elazig.
’KTU, Giimiishane Miihendislik Fakiiltesi, Jeoloji Boliimii, 29000 Giimiishane.

Inceleme alani, Elazig'in 45 km kuzeybatisinda Keban ilgesi cevresinde yer alir. Caligma
alaninda; Permo-Triyas yash Keban Metamorfitleri, Ust Kretase-Paleosen yashi Keban
Magmatitleri ve Alt Miyosen yaslhi Alibonca Formasyonu yiizeylenir.

Bu calismanin konusunu olusturan Keban magmatitleri porfirik dokulu, siyeno-monzonit
bilesimli volkanik- subvolkanik kayaclardan olusur. Metamorfik temele dayk ve sil seklinde
yerlesen bu kayaclar esas olarak alkali feldispat ve plajiyoklas, az miktarda da kuvars
igerirler. S6z konusu minerallerin boyutlar1 hamuru olusturan mikrolitten megakristal (5-6
cm) biyiikligiine degismektedir. Eser miktarda goriilen koyu renkli mineraller amfibol,
klinopiroksen ve biyotittir. Kay a¢ igerisinde yaygin olarak ve bol miktarda tali bilesenlere
rastlanir. Bunlar kayag icerisindeki bolluklarina gore; sfen, opak, zirkon, florit ve apatittir.
Ayrica, magmatitler ile metamorfitler arasindaki  intriizif dokanak boyunca gerek
metamorfik yan kayacta, gerekse sokulum yapan magmatik kayacta skarnlagsma meydana
gelmistir.

Keban Magmatitleri alkalen ve asirt doygun peralkalen karakterdedir. Ana ve iz element
verileri levha i¢i, ge¢c orojenik ve A-tipi granitoyidler ile uyumludur. Ayrica, magmatik
kayaclar igerisinde ve yakin cevrede bulunan Mo, F ve W cevherlesmeleri de
magmatizmanm A-tipi oldugunun acik kanitidir. Orneklerinin nadir toprak element (REE)
icerikleri kondrite gore 430*9 kat zenginlegme gosterir. Zenginlesme trendi hafif nadir
toprak elementlerinden (LREE) agir nadir toprak elementlerine (HREE) dogru yiiksek bir
egimle azalarak [(La/Lu),=46], agir nadir toprak elementlerinde kismen yataylanmaktadir.
LREE'de gozlenen asirt zenginlesmeye karsin HREE'nin diisiik konsantrasyonlari manto
malzemesinin disiik derecede kismi ergimesi ve/veya asint fraksiyonlanmasi ile iliskili
olmalidir. Bununla birlikte 6rneklerin yiliksek Ba ve Sr konsantrasyonlari fraksiyonlanmanm
yiiksek sicaklikta meydana geldigini isaret etmektedir.

An example of post collision A-type magmatism: Keban (Elazig,
Turkey) syenite porphyry and its petrology

The study area is located around Keban town 45 km NW of Elazig. Litologies which
outcrop in the study area are Permo-Triassic Keban metamorphics, Upper Cretaceous-
Paleocene Keijan Magmatics and Lower Miocene Alibonca Formation.

The Keban Magmatics, subject of this study, are made of porphyritic volcanic and
subvolcanic rocks of syeno-monzonitic composition. These rocks are placed in metamorphic
basement rocks as dykes and sills and composed of, basically, alkali feldspars and
plagioclases and small amounts of quartz. These minerals have grain size ranging from
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microlites to megacrysts (5-6 cm). Small amount of mafic mineras of amphibole,
clinopyroxene and biotite are also present. Accessory minerals such as sphene, opague,
zircon, florite and apatite, in abundance order, are very common. In addition, skarn
formation is traced aong the contact between magmatics and metamorphics and in both
lithologies.

Keban magmatics display alkaline and oversaturated peralkaline characteristics. Their major
and trace element geochemistries are in accordance with granitoids of within plate, late
orogenic and A-type. Other evidences indicating A-type magmatism are Mo, F and W
mineralizations abundant aong the contacts of magmatic bodies. The REE contents of
magmatics are enriched 430-9 times in relation to those of chondrites. The enrichment trend
decreases sharply [(La/Lu)y=46] from LREE towards HREE and then becomes roughly
stable. The low HREE concentrations in contrast to highly enriched LREE may be taken as
evidence of low degree partial melting of mantle material and/or highly fractionated magma
High Ba and Sr contents indicate that fractionation took place at high temperatures.
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Balgikhisar (Afyon), Senirkent (Isparta) ve Bucak (Burdur) civarinda
yuizeylenen 10sit iceren ultrapotasik volkanitlerin mmeralojisi-
petrografisi ve petrokimyasi

Hakan COBAN, Kamil YILMAZ, Mustafa BOZCU, Semsettin CARAN
Siileyman Demirel Universitesi, Miih.-Mim. Fak. Jeoloji Miih. Bol., 32260, ISPARTA

Bu ¢alisma Balgikhisar (Suhut-Afyon), Senirkent (Isparta) ve Bucak (Burdur) bolgelerinde
yiizeylenen 10sit igeren ultrapotasik volkanitlerin mineralojisi, petrografisi ve petrokimyasini
ortaya koymay1 amaglar. Buna yonelik olarak ilgili lokasyonlardan alman kaya orneklerinin
ince kesitlere dayali petrografileri tanimlanmisg, 12 adet kaya¢ Orneginin tiimkayag¢ kimyasal
analizleri yapilmis, iz element igerikleri belirlenerek, bu petrografik ve petrokimyasal veriler
gesitri diyagramlar da kullanilarak yorumlanmistir. Volkanitler ¢alisgma alani icerisinde
Balcikhisar glineyinde Karabel Tepe (1) ve Tatar-Karaadilli arasinda Cicektepe (2),
Senirkent kuzeydogusunda Biiyiikkabaca koyu Takkatepe (3) ve Burdur, Bucak ilgesi
Susuzkdy ve Malkayasi Tepe (4-5) olmak iizere bes lokasyonda yiizeylenir. Ust Miyosen -
Alt Pliyosen yash 16sit iceren bu volkanitler kiiciik hacimli kiitleler olup genellikle dayk
seklinde yerlesim sunarlar. Na,0/K,0 oranlar1 > 3 olup ultrapotasik karakterlidirler.
Karabeltepe, Cicektepe ve Takkatepe bolgelerindeki volkanizma 10sitli kayaglarla birlikte
sanidin megakristli volkanik bacalar, mafik lavlar ve felsik volkanoklastikler de igermekte
olup genig bir alanda yuizeylenir. Bu genis volkanizma neotektonik donemde geligmis
Karaadilli Fayi, Acigdl Fayi, Akcakdy Fayi gibi. normal faylarla sinirlanan ekstansiyonel
rejimin gozlendigi kitasal bir bolgede ylizeylenmektedir. Volkanitlerin yiizeylendikleri
bolgeler ekstansiyonel tektonigin yogun oldugu yerler olup volkanizma, genlesme rejimi
tektonigi ile de yakindan iligkilidir.

Karabeltepe (1)'deki 10sitli volkanitler, volkanoklastikleri keserek dayk seklinde yiizeylenir.
Lositlerin son derece yogun oldugu kayaclarda mikrofenokristal lositten, 3 cm boyutlu
megakristallere kadar degisen ikozitetraeder l16sitler gozlenir. Genellikle porfirik ve
hipokristalen  dokulu olan  kayaclarm  mineralojik  bilesimini  16sit+(nefelin)+
piroksen+(olivin)+(flogopit)+ perovskit+titanit ve opak mineraller olusturur. Losit icerikleri
modal olarak % 50 olup hamurla genellikle bir reaksiyon kusagi olustururlar. Cicektepe
(2)'deki volkanitler ofiyolitleri kesip ¢ikarak lav ve dayk seklinde yerlesim sunarlar.
Genellikle porfirik ve hipokristalen dokulu olan kayacin mineralojik bilesimini
Losit+sanidin+bazik plajiyoklaz+piroksen ve opak mineraller olusturur. Modal olarak % 40
oraninda 16sit icerirler. Takkatepe (3)'deki volkanitlerde volkanoklastikleri kesen dayklar
veya onlarla iligkili lav seklinde yiizeylenirler. Porfirik ve hipokristalen dokulu olan kayacin
mineralojik bilesimini Losit+piroksen+olivin+flogopit+apatit ve opak mineraller olusturur.
Modal olarak % 15-20 oraninda 16sit igerirler. Bu li¢ lokasy ondaki kayaclarm SiO,
icerikleri % 41-53, A1,0, % 14-17, MgO< % 3.5, Ni<75 (ppm), Cr<20(ppm),
Ba>4000(ppm), Sr>1500(ppm), Rb> 400-900(ppm), Zr>400 (ppm), F > 800(ppm) ' dir.
Na,O/K,O orani 3-11 arasinda degisir. Karabeltepe (1), Cigektepe (2) ve Takkatepe (3) de
yuzeylenen 16sitli volkanitler bu mineralojik bilesimleri ile Losititlere ve petrokimyaya
dayali siniflandirmalarda da Romen Provens Tip (Italya) lavlara karsilik gelirler. Susuzkoy
ve Malkayasitepe (4-5)'deki volkanitler ise masif karbonat kayaglar dokanagma yakin dayk
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ve lav seklinde yerlesim sunarlar. Hyaloporfirik, hipokristalin veya holohyalin dokulu olan
kayaclarin mineralojik bilesimini Olivin+flogopit+piroksen+sanidin+l0sit+apatit ve opak
mineraller olusturur. Mikrofenokristal olarak 16sit icerirler. Bu kayaglarin SiO, icerikleri %
47-49, A1L,0, < % 10, MgO> % 10, Ni>300(ppm), Cr>75(ppm), Ba>2500(ppm),
Sr>2000(ppm), Rb > 200(ppm), Zr>500 (ppm), F> 1000 (ppm)'dir. Mineralojik bilesimleri
ile Verite tip lamproitleri(Orendit); petrokimyasal bilesimleri ile de tipik Olivin Lamproitleri
karakterize ederler.

Olivin lamproitler petrpkimyasal bilesimleri ile derin odakli primitiv Ust Manto karakterini
yansitir. Romen Provens Tip olan lavlarda ise kabuksal etkinin de rol oynadigi belirgindir.
Manto metasomatizmasi ile uyumsuz elementlerce zenginlesmis olduklart diisiiniilen bu
volkaniklerden olivinli lamproitlerin derin odakli Ust Manto peridotitlerinin kismi ergimesi
ile olusabilecekleri, yine Ust Manto tiirevli olduklar diisiinilen Romen Provens tip
volkanitlerde ise kabuksal kontaminasyonun da etken oldugu yorumuna gidilmistir.

Mineralogy - petrography and petrochemistry of leucite bearing
ultrapotassic volcanics outcropping around Balgikhisar (Afyon),
Senirkent (Isparta) and Bucak (Burdur)

The study includes mineralogy, petrography and petrochemistry of leucite-bearing
ultrapotassic volcanites outcropping between Balgikhisar(Suhut-Afyon), Senirkent(Isparta)
and Bucak(Burdur) region. In the studied area, thin-sections of the collected samples were
investigated petrographically, whole rock chemical analysis of 12 rock samples were carried
out, trace element contents were also determined and the obtained data were used and
interprated by using various pétrographie and petrochemical diagrams. These types of rocks
are exposed at Karabeltepe (1) in the southern part of Balgikhisar, at Cicektepe (2) between
Tatar and Karaadilli Villages, at Takkatepe (3) in the northern part of Senirkent,
Biiyiikbabaca village, and at SusuzkOy and Malkayasi Tepe (4-5) in Burdur, Bucak town.
Upper Miocene - Lower Pliocene aged and leucite bearing volcanics are seen as dykes and
small bodies. Na,O / K,O ratio is higher than 3 and they have ultrapotassic character. The
volcanism at Karatepe, Cicektepe and Takkatepe contain leucite bearing rocks, volcanic
cones with sanidine megacrystals, mafic lavas and felsic volcanoclastics. They outcrop
widespreadly in the area. These volcanics are exposed in a continental crust bordered by
normal fault systems, such as Karadilli Fault, Acigol Fault, Akcakdy Fault and controlled by
extentional tectonic regime during the Neotectonic period. The leucite bearing volcanics at
Karabaltepe (1) were formed as dykes, by cutting volcanoclastics. In these racks leucite
minerals change from microcrystals to megacrystals reaching up to 3 cm in size. The
leucites are in icositetrahedral forms. Mineralogical composition of the rocks having mainly
porphyritic ~ to  hypocrystalline  texture include the  following  minerals:
leucite+(nepheline)+pyroxene+(olivine)+(phlogopite)+perovskite+titanite and opaque
minerals. Modal leucite contents are 50%. Groundmass and the minerals generally show
reaction rims. The volcanics at Cicektepe (2) are lavas and dykes cutting ophiolitic rocks.
They contain leucite+sanidine+basic plagioclase+pyroxene and opaque minerals. They have
porphyritic and hypocrystalline textures and include modally 40% leucites. Volcanics at
Takkatepe (3) contain dykes cutting volcanoclastics and related lava bodies. Their
mineralogieal composition are. leucite+pyroxene+olivine+phlogopite+apatite and opaque
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minerals. They have porphyritic and hypocrystalline textures and include modally 15-20 %
leucite minerals. The volcanics at the three indicated locations include 41-53 % SiO,, % 14-
17 A1,05 MgO< % 3.5, Ni<75 (ppm), Cr<20(ppm), Ba>4000(ppm), Sr>1500(ppm), Rb>
400-900(ppm), Zr>400 (ppm), F > 800(ppm). Na,O / K0 ratio changes from 3 to 11. The
mineralogical compositions of leucite bearing volcanics exposed at Karatepe (1), Cicektepe
(2) and Takkatepe (3) correspond to Leucitites and the lavas of Romen Province Type
(Italy) in the petrochemical classifications. However the volcanics at Susuzkdy and
Malkayasitepe (4-5) are seen an dykes and lavas near the contacts with carbonate rocks. The
mineralogical composition of these rocks with hyaloporphyritic, hypocrystalline or
holohyaline textures is olivine+ phylogopite+pyroxene+sanidine+leucite+apatitet+opaque
minerals. Leucites are seen as microphenocryrstals. According to their mineralogical
features they are Verite type lamproites (orendit) and they are aso typical olivine lamproites
in regard to their petrochemical composition.

These volcanics are assumed to have been derived from mantle enriched in incompatible
elements trough mantle metasomatism. The petrochemistry of the olivine lamproites exhibit
typical Upper Mantle characteristics. Olivine lamproites formed as a result of partial melting
of deep upper mantle peridotites. Crustal effects including crustal contamination aso played
arole in the genesis of the Roman Provence type lavas.
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Orta Anadolu carpigsma sonrasi pliitonizmasina ait kompozit Yozgat
batolitinin Sefaatli-Yerkoy arasi kesiminin (GB Yozgat) mineral
kimyasi ve eser element modellemesi
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Anatolid-Pontid carpigsma sisteminin pasif kenarinda yer alan kompozit Yozgat batoliti, Orta
Anadolu Kristalin Karmagigi metamorfitlerini kesen ve Eosen yasli birimler tarafindan
ortlilen cesitli magmatik birliklerden olugsmaktadir. Bunlar, baslica carpismayla es zamanlh
S-tipi (veya C,T tipi), peraliimino, iki mikal granitik birlik; ¢arpigma sonrasi, I-tipi (veya
H,, tipi), yiiksek K'lu kalkalkalin monzonitik birlik ve carpigma sonrasi, A-tipi, alkalin
birliktir. Bu magmatik birliklerden monzonitik birlik, Sefaatli-Yerkoy arasi kesimde (GB
Yozgat), milkkemmel gelismis ters zonlanma nedeniyle icten disa dogru Cankili
Monzogabro/Monzodiyoriti, Akcakoyunlu Kuvars Monzodiyoriti, Adatepe Kuvars
Monzoniti, Yassiagil Monzograniti ve Karakaya Monzograniti gibi haritalanabilir bes
altbirim halinde yiizeylenir. Kompozit Yozgat batolitini olusturan o6nemli magmatik
birliklerden birisi olan monzonitik birligi olusturan bu altbirimler, carpigma sonrasi ortamda
kabuk-manto sinirinda gelisen ve mantodan tiremis olan kabuk altt mafik magma
(underplating mafic magma) ile bu magmanin alt kabuga injeksiyonu sirasinda kabuktan
tireyen felsik magmanin karigmasi (magma mingling/mixing) sonucu ortaya g¢ikan hibrid
karakterli bir magmadan itibaren fraksiyonel kristallesme (FC) siireci ile olugmustur.

Kompozit Yozgat batolitinin Sefaatli-Yerkoy arasi kesiminde yiizeylenen monzonitik birlige
ait bu altbirimler tlizerinde elektron mikroprob analiz (EMP) yontemiyle yiiriitilen mineral
kimyasi calismalarinda amfibol, piroksen, biyotit, plajiyoklaz, ortoklaz, titanit, manyetit ve
ilmenit gibi minerallerin kimyasal bilesimleri elde edilerek kimyasal siniflandirmalari,
yapisal formiilleri ve ayrica onemli kimyasal karakteristikleri belirlenmistir. Ayrica, amfibol
ve plajiyoklaz-amfibol jeobarometreleri ile manyetit-ilmenit jeotermometresi yontemleriyle
magmanm katilasma kosullarina yaklasimda bulunulmustur. igten disa dogru miikemmel
gelismis ters zonlanmada etkin olan FC siireci ise LIL ve HFS elementler yardimiyla
jeokimyasal olarak modellenmistir.

Mineral chemistry and trace element modelling of the SW part of the
composite Yozgat batholith from the Central Anatolian post-collisional
plutonism, Sefaatli-Yerkoy, SW Yozgat, Central Anatolia, Turkey

Composite Yozgat batholith, located in the passive margin of the Anatolide-Pontide
collision system and intruding the metamorphics of the CACC and unconformably covered
by the Eocene units, comprises various magmatic associations. These igneous associations
are composed of syn-collisional, S-type (or CST type), peraluminous, two-mica granitic
association; post-collisional, I-type (or HLO type), high-K -calc-alkaline monzonitic
association; and post-collisional, within-plate, A-type alkaline association. The monzonitic
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the SW part of the batholith. This association can be subdivided into five mapable subunits
namely, from inner to outer zones, the Cankih Monzogabbro/Monzodiorite, Ak¢akoyunlu
Quartz Monzodiorite, Adatepe Quartz Monzonite, Yassiagll Monzogranite and Karakaya
Monzogranite. Such a zonation is considered a well-preserved reverse zoning. These five
subunits, constituting the monzonitic association in the composite Yozgat batholith, have
been derived from a hybrid magma generated by the mingling/mixing type of interaction
between co-eval mantle-derived underplating mafic magma and felsic magma produced by
the injection of mafic magma into crast in a post-coUisional context under the influence of
FC process.

The electron microprobe analyses (EMP), carried out in the five subunits of the monzonitic
association of composite Yozgat batholith in the Sefaatli-Yerkdy (SW Yozgat) district, aim
to reveal the mineral chemistry of the amphibole, pyroxene, biotite, plagioclase, orthoclase,
sphene, magnetite and ilmenite minerals. The chemical nomenclatures, structural formulaes,
and some important chemical characteristics of these minerals have been obtained on the
basis of EMP studies. On the other hand some geothermobarometer studies, like amphibole
and plagioclase-amphibole geobarometers and magnetite-ilmenite geothermometer, have
been applied to investigate the solidification depths of magma. The FC process, inducing a
well-preserved reverse zoning, has also been modelled by using some LIL and HFS element
geochemistry data.
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I¢ Anadolu Bayindir Plutonundaki (Kirsehir—Kaman) psédoldsit iceren
alkali kay aclarin petrolojisi

YusufKagan KADIOGLU e,

Ankara Universitesi, Jeoloji Miihendisligi Boliimii, 06100, Tiirkiye

Inceleme alani, Isahocali cevresindeki, psodoldsit icerigi acisindan zengin olan Bayimdir
plutonun bir béliimiinii olusturmaktadir. Bayimdir Plutonu (BP) alkalen karakterde olup i¢
Anadolunun kuzey bati boliimiinde yeralmaktadir. Caligma alani baslica dort kayag
grubundan olusmaktadir. Bunlar gabro, irikristalin nefelin siyenit, ince kristalin nefelin
siyenit, psodoldsit iceren alkali kayacglar ve psodoldsitit dayklardir. Irikristalin nefelin
siyenitler ile ince kristalin nefelin siyenitler tedrici dokanak iliskisi gdstermektedir ve her
iki birim de psodolosit igeren alkali kayaglar ve psodolosit dayklari ile keskin
dokanaklidirlar. Incekristalin nefelin siyenitler gabroya sokularak, gabrolarin tavan bloklari
seklinde yiikselmelerine neden olmustur. Irikristalin nefelin siyenitler ile ince kristalin
nefelin siyenitler hemen hemen ayni mineralojik bilesime sahip olup baslica nefelin, K-
feldispat, plajiyoklaz, amfibol ve biyotit minerallerini icermektedir; melanit, apatit ve titanit
tali bilesenler seklinde kayaclarda goriilmektedir.

Psodolosit iceren alkali kayaglar baslica psodolosit siyenit, psddolosit diyorit ve psddolosit
gabro bilesiminde olup birbirleriyle tedrici dokanak iligkisi gostermektedirler. Psodolosit
iceren alkali kayaclar; irikristalin psodolésit, nefelin, amfibol, piroksen, biyotit ve feldispat
ana mineral bilesimini gostermektedir. Kayag¢ icerisinde melanit, apatit ve titanit tali
mineralleri olusturmaktadir.

Psodolositit dayklar; psodolosit iceren alkali kayaglari ve nefelin siyenit kayaglarini K40W
dogrultusu boyunca kesmektedir. Bu dayklar acik pembe rengindedir ve psodoldsit ve
nefelin ana minerallerden olugsmaktadir.

Psodolosit siyenit, psodolosit diyorit ve psddoldsit gabrolardaki psodoldsitlerin mineral
kimyalari; mineral yapisal formiiliindeki Na ve K iyon sayilarinin sirastyla, 1-10 ve 4-10
arasinda degistigini gostermektedir. Bu kayaclardaki amfiboller kalsik amfibol bilesiminde
ve (Na+K)>0.50; Ti<0.50; Fe’>Al" iceriklidirler. Bu amfiboller hastingsit ve magnizyan
hastingsit ttirlerini olustururlar. Psodolésit igeren alkali kayaglarin jeoloji, petrografi ve
mineral kimyalari; bu kayaclarin felsik ve mafik olmak tizere iki farkli magmanin
karigimindan meydana gelen bir karisim Urlinti olduklarini gostermektedir. Lositler alkali
felsik magmanin icerisinde kristallesmeleri sirasinda mafik bir magmanin felsik magmaya
sokulmasi ile yeniden isitililmig ve nefelin-K-feldispat mineral karmasigina (psodoldsit)
dontlismuglerdir.

Petrology of pseudoleucite bearing alkali rocks in Bayindir Pliiton
(Kirsehir-Kaman) of Central Anatolia

The study area represents part of the Bayindir Pliiton around isahocali (Kirsehir) which is
rich in pseudoleucite minerals. Bayindir Pliton (BP) is located to at the north west of
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Centrd Anatolia and is akaline in character. The study area is mainly composed of four
rock units. These are gabbro, coarse crystalline nepheline syenite, fine crystalline nepheline
syenite, pseudoleucite bearing alkali rocks and pseduleucitite dykes. Coarse crystalline
nepheline syenite has gradual contact with the fine crystalline nepheline syenite and both
have sharp contacts with the pseudoleucite bearing akali rocks and pseudoleucitite dyke in
the area. Fine crystalline nepheline syenite is intruded to the gabbro causing to rise up the
gabbroic body as a roof pendant. Coarse crystalline nepheline syenite and fine crystalline
nepheline syenite have amost the same mineral compositions, represented by nepheline, K-
felspar, plagioclase, amphibole and biotite with rare amount of melanite, apatite and titanite.

Pseudoleucite bearing alkali rocks are mainly pseudoleucite syenite, pseudoleucite diorite
and pseudoleucite gabbro in composition and they have gradual contact with each other.
Pseudoleucite bearing akali rocks are composed of coarse crystaline pseudoleucite,
nepheline, amphibole, pyroxene, biotite and feldspar minerals. Melanite, apatite and titanite
are found as accessory minerals in these rock units.

Pseudoleucitite dykes cut the pseudoleucite bearing alkali rocks and nepheline syenites with
a trend of N4OW. These dykes are light pinkish in colour and mainly composed of
pseudol eucite and nepheline minerals.

The mineral chemistry for pseudoleucite syenite, pseudoleucite diorite and pseudoleucite
gabbro reveals that the numbers of Na and K ions in the structurad formula of the
pseudoleucite mineral range between 1-10 and 4-10 respectively. The amphiboles of these
rock units are calcic amphiboles with (Nat+K)>0.50; Ti<0.50; Fe*>>AI" contents. They are
hastingsite and magnesian hastingsite in composition. Geological, petrographical and
mineral chemistry of the pseudoleucite bearing alkali rocks reveal that they are mixing
products of two different, felsic and mafic, alkali magmas. During the crystallization of
leucite within a felsic magma, a mafic magma seems to have intruded the felsic one and
caused re-heating of the leucites, forming a mixture of nepheline and K-feldspars
(pseudoleucite) within the mixing products.

306



53. Tiirkiye Jeoloji Kurultayi
Geological Congress of Turkey

Bektagyayla (G Giresun) ve Cambasi (G Ordu) arasinda Dogu
Karadeniz ¢arpisma sonrasi alkali magmatizmasina ait bazi plutonlarin
karsilastirmali petrolojik incelenmesi

Durmus BOZTUG
Cumhuriyet Univ., Jeoloji Miih. Boliimii, 58140 Sivas

Dogu Karadeniz bolgesinde carpigsma sonrast alkali magmatizmamn pliitonik tiirevlerini
olusturan Abdestsuyu Monzoniti, Egrikaya Kuvars Monzodiyoriti ve Bektasyayla Kuvars
Monzoniti (Giresun giineyi) ile Cambagi Kuvars Siyeniti (Ordu giineyi) pliitonlari, tipki
KAF zonunun giineyinde ylizeylenen Kosedag batoliti gibi, Orta Eosen yash volkano-
sedimanter birimleri sicak dokanakla kesmektedir. Orta ve kaba taneli dokuya sahip olan bu
kayaclarin ana kayag¢ olusturucu bilesenleri plajiyoklaz+ortoklaz+piroksen (ojit, diyopsitik
ojit)+tamfibol  (hornblend, hastingsit, ender olarak arfvedsonit)+biyotit+kuvars
minerallerinden olusmaktadir. Mineralojik ve tlimkaya¢ jeokimyasi verilerine gore alkalin
(Bektasyayla QM transalkalin), carpisma sonrasi, levha ici, A-tipi magmatizma 6zelligi
sergileyen bu plitonlarin alkali bilesimli bir magma kaynagindan itibaren fraksiyonel
kristallesme (FC) siireciyle olustuklar1 ve daha derinlerde plajiyoklaz (kismen piroksen ve
amfibol) fraksiyonlanmasi ile Abdestsuyu Monzoniti ve Bektagyayla Kuvars Monzonitinin,
daha sig kesimlerde ise K-feldispat (kismen amfibol ve biyotit) fraksiyonlanmasi ile de
Cambasi Kuvars Siyenitinin olustugu sonucuna ulasilabilmektedir. Diger taraftan, bazi
mineralojik ve tiimkayag¢ kimyasi verileri bakimindan bu (¢ pliitona gore belirgin farkliliklar
gosteren Egrikaya Kuvars Monzodiyoritinin ise asimilasyon-fraksiyonel kristallesme (AFC)
sureciyle ilksel magma kaynaginin bilesimin degismesi sonucu meydana gelmis olabilecegi
diisiiniilmektedir. Egrikaya Kuvars Monzodiyoriti, normal kosullar altinda mafik mineral
iceriginin yanisira tFe,O,, MgO, CaO, vb. element icerikleri bakimindan daha zengin, SiO,
icerigi bakimindan ise daha fakir olmasi gerekirken; bu degerler bakimindan Bektagyayla
QM ile Cambasi QS birimleri arasinda orta degerlere sahip olarak gozlenmektedir. Diger
taraftan Na,O, P,O,, TiO,, Sr ve Nb icerigi bakimindan belirgin zenginlesme; K,O, MnO, Y
ve Rb icerikleri bakimindan ise fakirlesme gosteren Egrikaya QMD pliitonu kayaglarmdaki
bu iliskilerin asimilasyona ugrayan yan kaya¢ bilesiminden kaynaklanabilecegi
diistintilmektedir.

Dogu Karadeniz bolgesinde Orta Eosen yashi birimleri sicak dokanakla kesen ve silis
bakimindan asirt doygun alkalin mineraloji ve tiimkayac¢ jeokimyasi sergileyen bu
pliitonlarin, Ust Kretase-Alt Tersiyer'de gerceklesen Anatolid-Pontid ¢arpismasina bagl
kabuk kalinlasmasini takip eden litosferik incelme evresinde list manto malzemesinin
adiyabatik dekotnpresyon ile kismi erimeye ugramasi ve alt kabuga eklenmesi sirasinda alt
kabugu da eriterek meydana getirdigi felsik magma ile hibridlesmesi [es yasli mafik vefelsik
magmalarin  karismasi  siireci  (magma  mingling/mixing)] sonucu olugan magma
kaynagindan tiiredikleri diisiintilmektedir. Boyle bir magma kaynagindan itibaren monzonit,
kuvars monzonit, kuvars monzodiyorit ve kuvars diyorit gibi farkli bilesimlere sahip
kayaclarin olugmasmm ise magmanin Kkatilagsmasi sirasinda etkin olan FC vé AFC
stireclerine bagl olarak meydana gelebilecegi ileri siirlilmektedir.
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Comparative petrology of some plutons from the eastern Black Sea post-
collisional alkaline magmatism between the Bektasyayla (S Giresun) and
Cambasi (S Ordu) districts, Turkey

The Abdestsuyu Monzonite, Egrikaya Quartz Monzodiorite, Bektagyayla Quartz Monzonite
(south of Giresun) and the Cambasi Quartz Syenite (south of Ordu) constitute the part of
plutonic derivatives of the Eastern Black Sea post-collisional alkaline magmatism. All these
plutons are exposed intruding the Middle Eocene volcano-sedimentary sequence in the
northern part of North Anatolian Fault Zone (NAFZ) like the Kosedag batholith in the
southern part of the NAFZ. The major rock forming constituents of these medium- to
coarse-grained rocks-are composed mainly of plagioclase+orthoclase+pyroxene (augite,
diopsitic augite)+ amphibole (hornblende, hastingsite, rarely arfvedsonite)+biotite+quartz
minerals. Mineralogical and whole rock geochemical data of these plutons reveal a close
kinship by means of petrogenetical characteristics which are alkaline (Bektagsyayla QM
transalkaline), post-collisional, within-plate and A-type magma series. These coherent
plutons are considered to have been derived from a single alkaline magma source by FC and
AFC processes which modify the composition of magma. For instance, the Abdestsuyu
Monzonite and Bektagyayla Quartz Monzonite are thought to'be formed by plagioclase
(partly pyroxene and amphibole) fractionation relatively in deep crust, whereas the Cambasi
Quartz Syenite by K-feldspar (partly amphibole and biotite) fractionation in the shallow
crust. As for the Egrikaya Quartz Monzodiorite which represents some significant
differences in geochemical composition, it is assumed to have been derived from the same
alkaline magma source by AFC process. Egrikaya QMD is expected, under normal
conditions, to posses some enrichments in tFe,03, MgO, CaO contents in addition to mafic
minerals, and some depletions in SiO, content relative to Bektagyayla QM and Cambast QS
units. Hovewer, it apparently represents some medium values of these contents mentioned
above in between those of Bektasyayla QM and Cambasi QS plutons. On the other hand, the
enrichments in the contents of Na2U, P205, TiO2, Sr and Nb, and the depletions in the
contents of K,O, MnO, Y and Rb are thought to have been derived from the assimilated
wall-rock composition.

These plutons, representing silica oversaturated alkaline mineralogy and geochemistry and
intruding the Middle Eocene units in the Eastern Black Sea region, are considered to have
been derived from a hybrid magma source. The mafic component of such a hybrid magma is
suggested to be derived by the adiabatic decompressional melting of upper mantle material
due to lithospheric attenuation following crustal thickening after Late Cretaceous-Early
Tertiary Anatolide-Pontide collision. As to felsic component, it is suggested to be derived
from lower crust due to injection or ponding of mafic magma into crust. The magma
mingling and mixing types of interaction between these co-eval mafic and felsic magmas
has created an alkaline magma source. Different types of alkaline plutonic rocks such as
monzonite, quartz monzodiorite, quartz monzonite and quartz syenites are considered to
have been formed under the influence of FC and AFC processes which modified the
composition of primary magma composition.
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Odemis - Kiraz Asmasifindeki 16kokratik ortognayslarin intriizyon yast
ve jeokimyasi: Menderes Masifi'ndeki erken Kimmeriyen magmatizma

Ersin KORALAY', Muharrem SATIR’?, O.0zcan DORA'

'DEUMiih. Fak., Jeoloji Miih. Bél., Bornova/lzmir
'Tiibingen Univ., Petroloji ve Jeokimya Kiirsiisii, Almanya

Menderes Masifi'nde gozlii/granitik ortognays ve lokokratik ortognays olarak bilinen
granitik bilesimli iki farkli ortognays bulunmaktadir. Gozlii/granitik gnayslarin ilksel
kayalarinin intriizyon yaglari Prekambriyen olarak kabul edilmektedir. Bu kayalar
muhtemelen Pan-Afrikan orojenezi sirasinda olusan sin- ve/veya post-metamorfik
sokulumlar temsil etmektedir. Odemis-Kiraz Asmasifi'nde gozlenen ve ikinci tipi olusturan
lokokratik gnayslar kahnlasan kitasal kabugun anateksisi yoluyla olusmus S-tipi bir
magmadan tliremistir. iz element ozellikleri Paleozoyik sonunda c¢arpigmayla es zamanl
olarak kalinlagan bir kitasal kabugu isaret etmektedir. Lokokratik gnayslar, intriizyon
yaglarini  saptamak amaciyla, tek zirkon 207Pb/206Pb evaporasyon yoOntemiyle
incelenmislerdir. Lokokratik gnayslardan elde edilen zirkonlarin morfolojileri bu kayalarin
granitoyid kokenli bir kayadan tlirediklerini gostermektedir. Katodoluminesans (CL) ve
taramali elektron mikroskop (SEM) caligmalari zirkonlarin, magmatik bir kokeni destekler
sekilde oOzsekilli olduklarini ve belirgin magmatik zonlanma sunduklarin1 ortaya
koymaktadir. 243.7+3.2 my, 241.2%+3.5 my ve 235.2%+3.2 my olarak elde edilen tek zirkon
evaporasyon sonucglan lokokratik gnayslarin ilksel kayalarmmin Erken Triyas'ta sokulum
yaptiklarin1 gostermektedir. Bu zirkon yaglari, Menderes Masifinde Erken Kimmeriyen
orojenezi ile baglantili bir Erken Triyas granitoid magmatizmasmin varligini ortaya
koymaktadir.

Geochemical constrains and intrusion age of leucocratic orthogneisseg in
the Odemis - Kiraz Submassif: Early Cimmerian magmatism in the
Menderes Massif

The Menderes Massif contains two orthogneiss units of granitic composition, known as
augen/granitic orthogneiss and leucocratic orthogneiss. Intrusion age of the protolith of
augen/granitic orthogneisses is assumed to be Precambrian. These rocks probably represent
syn- and/or post-metamorphic intrusions that formed during the Pan-African orogeny
Leucocratic gneisses, the second, in the Odemis-Kiraz Submassif are derived from a
magma of S-type character which must have formed by anatexis of thickened continental
crust. Trace element characteristics are consistent with a syn-collision geotectonic
environment testifying to crustal thickening at the end of the Paleozoic era. Leucocratic
gneisses has been investigated by single zircon 207Pb/206Pb evaporation to establish the
time of intrusion. The zircon morphology also proves that the leucocratic gneiss was derived
from a granitoid precursor. Cathodoluminescence (CL) and scanning electron microscope
(SEM) studies indicate that the zircons are euhedral and have a distinct magmatic zonation
that strongly suggest an igneous origin. The single zircon stepwise 207Pb/206Pb
evaporation results suggest Early Triassic intrusion of 243.7+3.2 Ma, 241.2+3.5 Ma, and.
235.213.2 Ma for the protoliths ofleucocratic gneisses. The zircon ages document a distinct
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Early Triassic phase of granitoid magmatism related to the Early Cimmerian orogeny in the
Menderes Massif.
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Menderes Masifi'nin Mesozoik ortii serisindeki eklojit ve mavisist
kalintilari: Tersiyer yasli dalma-batmayla iliskili yuksek basing
metamorfizmasi

Mete CETINKAPLAN', R. OBERHAENSLI’, 0. CANDAN!

'‘Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Izmir, TURKIYE
’Department of Geology, Potsdam University, Potsdam, Germany

Menderes Masifi'nin bati kesiminde yeralan Selcuk - Torbali - Akhisar yoreleri ve Dilek
Yarimadasinda Mesozoik - Erken Tersiyer (?) yash seri alttan {listte dogru baslica
metakonglomera ve az sayidaki metabazik arakatmanh mika sist, metaboksit icerikli mermer
ve metamorfik olistostromdan olusur.

Bu seride nmavigist metabazitlerinde, disten - kloritoid parajenezine sahip
metakonglomeralarda ve olistostromun fengit - albit sist matriksi igerisindeki yiiksek basing
bloklarinda Tersiyer yasl yiliksek basing metamorfizmasi kalintilar1 saptanmustir.

Dilek yarimadasi ve Selcuk olistostromundaki mavisist metabazitleri " krossit + epidot +
albit + fengit = granat" mineral toplulugu icermektedir. Disten - kloritoid - fengit icerikli
metakonglomeralar Selcuk ve Dilek Yarimadasi cevresinde genis bir yayilim sunar. Ust
Triyas yash bu kayalardaki g6z yapilart kuvars cakillarinin deformasyonuyla olusmustur. Bu
kayadaki kalint1 yiiksek basing toplulugu " disten + kloritoid + epidot + fengit (+kuvars)" ile
temsil edilmektedir. KD - GB gidisli bir zon boyunca uzanan metamorfik olistostrom
Selcuk, Torbali, Akhisar civarmda ytizlek verir ve rudist fosili iceren, metaboksitli mermer
birimini tektonik olarak {istler. Eklojit, omfasit epidotit, omfasit metagabro, zoisit
metagabro, Kkrossit metabazit, metaserpantinit ve mermer bloklar1 olistostromun fengit (Si
pfu 3.51) - albit sist matriksi igerisinde yaygin bir sekilde bulunmaktadir .

Selcuk, Torbali, Akhisar ve Dilek Yarimadasi ¢evresindeki mavisist ve eklojit kalintilart
Menderes Masifi'nin Mesozoik oOrtii serisini epidot-mavisist/eklojit(?) fasiyesi kosullari
altinda etkileyen Tersiyer yash bir dalma-batmayla iligkili yiiksek basing/disiik sicaklik
metamorfizmasinin varligin1 ortaya koyar. Bu yiiksek basing metamorfizmasi kalintilar
Menderes Masifi ve Kikladik mavisist kusaginin Tersiyer yash benzer yliksek basing
metamorfik evrimini desteklemektedir.

Eclogite and blueschist relics in the Mesozoic cover series of the
Menderes Massif: a Tertiary subduction-related high-pressure
metamorphism

In the western part of the Menderes Massif, Selguk-Torbah-Akhisar area and Dilek
Peninsula, Mesozoic-Early Tertiary (?) sequence is mainly composed of, in ascending order,
mica schist with metaconglomerate and minor metabasite interlayers, metabauxite -bearing
marble and metamorphosed olistostrome.
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In this succession, relics of Tertiary-HP metamorphism were recognized in blueschist
metabasites, metaconglomerates with kyanite-chloritoid assemblage and high-pressure
blocks embedded in a matrix of phengite-albit-schist of olistostrome.

The mineral assemblage of the blueschist metabasites in both Dilek Peninsula and Selguk
olistostrome, is "crossité + epidote + albite + phengite + garnet". Metaconglomerates with
kyanite-chloritoid-phengite are widely distrubuted around Selguk and Dilek Peninsula.
Augen structure of these Late Triassic rocks are caused by the deformation of quartz
pebbles. In this rock, the relic high-pressure assemblage is "kyanite + chloritoid + epidote +
phengite (+quartz)". Metamorphosed olistostrom is exposed around Selguk, Torbali,
Akhisar along a NE-SW extending zone and tectonically rest upon the metabauxite - bearing
marble unit with preserved rudist fossils. Eclogite, omphacite-epidotite, omphacite-
metagabbro, zoisite-metagabbro, crossite metabasite, metaserpantinite and marble blocks are
surrounded by a matrix of phengite (Si pfu: 3.51) - albite schist of olistostrome.

Blueschist and eclogite relics from Selcuk, Torbali, Akhisar and Dilek Peninsula reveal that
a subduction-related high-pressure/low temperature metamorphism affected Mesozoic
cover series of the Menderes Massif under epidote-blueschist to eclogite (?) faciés condition
during Tertiary time. These relics of high-pressure metamorphism attest the common
Tertiary high-pressure metamorphic evolution of the Menderes Massif and Cycladic
blueschistbelt.
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Alanya raetaraorfitleri (Demirtas-Alanya) metapelitik kayaglannm
fillosilikat parajenezi, illit kristalinite, b, ve politipi ozellikleri
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Cumbhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 Sivas

Demirtag-Alanya cevresinde ylizeyleyen Alanya Metamorfitleri (Alanya Birligi) alttan {iste
dogru Mahmutlar (Permiyen), Sugoézii ve Yumrudag (Permiyen-Triyas) naplarindan
olugsmaktadir. Metamorfik kayaclardan 6lg¢iilii kesitler boyunca alman toplam 70 6rnek ince-
kesit ve X-1sinlan difraksiyonu (tiim kayag ve kil fraksiyonu mineralojisi, kristalinite, b, ve
politipi) yontemleriyle incelenmistir.

Mahmutlar nap1 lst seviyelerinde fillit, metasilttasi, kalkfillit, mermer ve ender olarak
kuvarsit, orta seviyelerinde klorit sist, mika kuvarsit, alt seviyelerinde ise dolomitik mermer,
mermer, klorit mika sist, biyotit sist ve granat-mika sistler icermektedir. Baslica fillosilikat
(2M] beyaz mika, IM biyotit, ripidolitik 1ib klorit, S-C, C-V, ender I-S), kuvars ve feldispat
iceren metapelitlerde yiiksek ankizon-epizonu temsil eden kristalinite degerleri (0.16-0.29,
ortalama 0,22 A°2?) Olgiilmiigtiir. Beyaz mikalarin d,0) degerleri 1.4995-1.5065 A
(ortalama 1.5031 A) arasinda degismekte olup, ideal muskovit-fenjit arasinda bilesimi
(oktahedral Mg+Fe=0.29-0.64, ortalama 0.47), b, degerleri ise orta basing ile diisiik basincin
st kesimlerini karakterize etmektedir.

Sug6zii napt metabazit (hornblend ve/veya glokofan eklojit, granat-glokofan sist, epidot
veya, klorit-aktinolit gist) arabant ve/veya mercekleri iceren granat mika sist, ender olarak
kalksist ve muskovit sistlerden olusmaktadir. Muskovit, ripidolitik lib klorit, ender olarak
paragonit, I-S ve smektit tiirii fillosilikat mineralleri igeren metapelitlerdeki fenjitik mikalara
(oktahedral Fe+Mg=0.50) ait kristalinite degerleri (0.08-0.18, ortalama 0.13 A°20) epizonu,
bo degeri ise (9.022 A) orta basing fasiyesini temsil etmektedir.

Yumrudag napi tist kesiminde mermer ve kalkfillit, alt kesiminde kloritoyid fillit, serizit
kuvarsit, serizit-klorit mermer ve dolomitik mermerler bulunmaktadir. Diger naplara gore,
kloritoyid ve paragonit, ender de olsa 1Tc pirofillit, kaolinit/dikit ve margarit gibi indeks
mineralleri igermesiyle karakteristiktir. Epizonal (0.16-0.21, ortalama 0.18 A°28) 2M1 K-
mikalann d60) degerleri (1.4992-1.5027 A, ortalama 1.5010 A), ideal muskovit-fenjit
arasinda bilesime (Mg+Fe = 0.28-0.45, ortalama 0.36) isaret etmektedir. Paragonitle birlikte
gozlenen muskovitlerin paragonit icerikleri % 10-17 (ortalama % 14) arasindadir. K-
mikalarin b, degerleri Mahmutlar napindakilerden diisiik olup, orta basing fasiyesi ile diisiik
basing fasiyesi serisinin yiiksek kesimini temsil etmektedir. Ayrica, lib kloritleri ripidolitin
yani sira klinoklor bilesimine de sahiptir.

Yumrudag napmdan Mahmutlar napinin alt seviyelerine dogru P-T-t yOniinde ilerleyen bir
metamorfizma gelismis olup, klorit->biyotit-»almandin seklindeki siralanim Barroviyen tipi
metamorfizmaya (yesilsist fasiyesi) isaret etmektedir. Bu artig kristaliniteden ziyade, b,
degerlerine yansimistir. Sonraki naplasma hareketleri, kataklazmanin yani sira kloritoyid,
klorit ve karigik tabakalilar1, paragonit, pirofillit ve kaolinit/dikit olugumlari ile karakteristik
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olan retrograd degisimler meydana getirmistir. Alanya metamorfitleri, mavisist/eklojit
iceren napli bir yap1 gostermesi ve indeks mineral icerigi bakimindan Anamur kuzeyindeki
esdegerlerinden oldukga farklidir. Diger taraftan, yukaridaki indeks mineralerin bazilarinin
nap tektoniginin etkin oldugu Malatya Metamorfitleri'nde ve hatta cok diisiik dereceli
metamorfizma gosteren diger birliklerde de (Bolkardagi Birligi:Bozkir-Konya ve Kangal-
Sivas, Aladag Birligi:Pinarbagi-Kayseri) gozlenmesi, bu minerallerin olusumuyla naplasma
arasinda bir iligkiye isaret eder goziikmektedir.

Phyllositicate ~ paragenesis, illit crystallinity b, and polytype
characteristics of metapelitic rocks of Alanya metamorphics, Demirtas-
Alanya, central Taurus, Turkey

Alanya Metamorphics outcropping around Demirtag-Alanya consist of Mahmutlar
(Permian), Sug6zii and Yumrudag (Permian-Triassic) nappes from bottom to top. A total of
70 samples taken from measured sections were studied by methods of thin-section and X-
rays diffraction (mineralogy of whole-rock and clay fraction, crystallinity, bo and polytype).

Mahmutlar nappe includes phyllite, metasiltstone, calcphyllite, marble and rarely quartzite
in the upper part, chlorite schist, mica quartzite in the middle part, dolbmitic marble, marble,
chlorite-mica schist, biotite schist and garnet-mica schist in the lower part. High anchizonal-
epizonal crystallinity values (0.16-0.29, mean 0.22 A®29) were measured in the metapelites
containing mainly phyllosilicates (2M! white mica, IM biotite, ripidolitic lib chlorite, S-C,
C-V, rarely I-S), quartz and feldspar. d(60) ranging from 1.4995 to 1.5065 (mean 1.5031)
and b, values in the white micas are characterized by the composition between ideal
muscovite and phengite (octahedral Mg+Fe=0.29-0.64, mean 0.47) and by a facies series of
medium-upper part of low pressure, respectively.

Sugozii nappe is formed of garnet-mica schist and uncommonly calcschist and muscovite
schist including metabasite (hornblende and/or glaucophane eclogite, garnet-glaucophane
schist, epidote or chlorite-actinolite schist) interband and/or lenses. The crystallinity (0.08-
0.18, mean 0.13 A°28) and b, values (9.022 A) of phengitic micas (octahedral Fe+Mg=0.50)
in the metapelites with phyllosiiicate minerals such as muscovite, ripidolitic lib chlorite,
rarely paragonite, I-S and smectite represent epizone and medium pressure facies,
respectively.

Marble and calcphyllite at the top and chloritoid phyllite, sericite quartzite, sericite-chlorite
marble and dolomitic marble at the bottom are found in the Yumrudag nappe. This nappe is
characterized by index minerals such as chloritoid and paragonite, trace amounts of ITc
pyrophyllite, kaolinite/dickite and margarite, in comparision with the other nappes. d(60)
values. (1.4992-1.5027, mean 1.5010) of epizonal (0.16-0.21, mean 0.18 A°20) 2M, K-
micas indicate a composition between ideal muscovite and phengite (Mg+Fe=0.28-0.45,
mean 0.36). Paragonite contents of muscovites coexisting with paragonite range from 10 to
17 % (mean 14 %). b, values of K-micas are lower than those of Mahmutlar nappe and
show a facies series of medium pressure and high part of low pressure. In addition, lib
chlorites have clinochlore together with ripidolite in composition.

314



Progressive metamorphism is developed in the P-T-t way from Yumrudag nappe to lower
levels of Mahmutlar nappe and a sequence of chlorite —» biotite —> almandine indicate
Barrovian type of metamorphism (greenschist faciés). This increase is reflected on the b,
values rather than the crystallinity. Later napping movements result in retrograd variations
which are characterized by a cataclasm and formations of chloritoid, chlorite and its mixed-
layers, paragonite, pyrophyllite and kaolinite/dickite. Alanya Metamorphics are fairly
different from their equivalents in the north of Anamur on account of nappe structure with
blueschist/eclogite and content of index minerals. On the other hand, some of above index
minerals were observed in the Malatya metamorphics and also in very low-grade
metamorphic units (Bolkardagi unit : Bozkir-Konya and Kangal-Sivas, Aladag unit
Pinarbagi-Kayseri) that seems to indicate a relationship between formation of these minerals
and napping.
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S3. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Sivas-Gturiin Neojen golse! havzasinin mineralojisi ve jeokimyasi

Hiiseyin YALCIN

Cumbhuriyet Universitesi Jeoloji Miihendisligi Béliimii, 58140 Sivas

Calisma alani, Sivas il sinirlan icerisinde yer alan Gliriin ilcesi ve yakin ¢evresini
kapsamaktadir. Kapali bir havzay: temsil eden ve hemen hemen hic¢ kirintili malzeme girisi
olmayan Giiriin Neojeni'nin (yaklasik 200 km®) temelini Giiriin goreli otoktonuna ait
birimler olusturmaktadir. Giirtin Neojen'i (Glriin formasyonu) 300-800 m arasinda degisen
kalinliklara sahip kimyasal ve volkanik kayaclardan olusmaktadir. Bu kayaclar (91 adet
ornek) ince kesit, X-igirilart difraksiyonu ve X-isinlart floresans spektrometresi yontemleri
ile incelenmistir. Kimyasal kayaclari, jips arakatkilari (2-3 cm) iceren laminali-ince tabakali
killi-karbonatli kayaclar (kiltasi, marn, killi kiregtasi, kiregtasi, dolomit, dolomitik kirectasi)
temsil etmektedir. Karbonat kayaclari (mikrosparit, dolomitli mikrosparit, dolomikrosparit,
kalsitli dolomikrosparit, dolomitli mikrit, mikrit, kalsitli dolosparit, sparit) bolluk sirasina
gore Kkalsit, aragonit, dolomit, kil (yaygin olarak dioktahedral ve trioktahedral smektit, daha
az illit, paligorskit, karisik tabakali illit-smektit, klorit, kaolinit), kuvars ve eser miktarda
volkanojenik bilesenler (biyotit, hornblend, volkanik kayac¢ parcalar) icermektedir.
Dolomitler (ideal dolomit ve Ca-dolomit) % 39-50, Kalsitler (diisik Mg-kalsit) % 0-3
arasinda degisen MgCO, icerigine sahiptir. Volkanikler, kimyasal kayaglar icinde sil (2-25
m) ve daykims: sokulumlar (1-2 km®) halinde bulunmaktadir. Ana volkanik kiitlenin alt
kesimlerinde akma yapilari, tist kesimlerinde ise siitlin yapilari gozlenmektedir. Ayrica, yer
yer volkanik bres/aglomera ve piroklastiklere (2-10 m) de rastlanilmaktadir. Volkanik
kayaclarda belirlenen mineraller iki farkli parajenez olusturmaktadir : intersertal-
amigdaloyidal ve porfiritik dokulu bazaltik andezitlerde plajiyoklaz + olivin + ojit ve
poifiiitik dokulu andezitlerde plajiyoklaz + ojit + enstatit + kersutit. Vitroklastik dokulu
piroklastik kayaclarda (tiiflii kumtasi ve tiiflii kiltasi) volkanik cam, bazaltik kayac parcalari,
plajiyoklaz, ojit, hornblend ve eser miktarda kuvars, kimyasal ve/veya diyajenetik kokenli
karbonat (kalsit, aragonit, dolomit) ve kil mineralleri (baslica dioktahedral ve trioktahedral
smektit, kismen karisik tabakali illit-smektit) belirlenmistir. Ortac ve kalkalkali bilesime
sahip Giirlin volkaniklerinin ¢arpisma magmatizmasinin Uriinii olan Yamadagi (Ayranci)
volkanizmasimn esdegeri oldugu diistinilmektedir. Giirlin Neojeni, stratigrafik dizilim ve
litolojik-mineralojik 6zellikleri bakimmdan Bat:i Anadolu'daki boratli (Kirka, Emet,
Bigadi¢, Kestelek) ve tronali (Beypazar1) Neojen basenlerinden oldukga farkli, buna karsin
Burdur Neojeni'ne benzerlik gostermektedir. Daha derin kesimleri bilinmemekle birlikte,
Giiriin Neojeni'nin kil, kémiir, bitimlii seyi, borat ve trona gibi bazi endiistriyel
hammaddeler bakimindan 6nemli bir potansiyele sahip olmadigi sonucuna varilmistir.

Mineralogy and geochemistry of Sivas-Gtirtin Neogene lacustrine basin,
central Anatolia

The study area covers Giirlin town and its immediate vicinity located in the boundaries of
Sivas province. The Giiriin Neogene basin (approximately 200 km®) represents a closed
basin with almost no influx of detrital material, and its basement is formed of the Giiriin
relative autochthon. The Giiriin Neogene (Giiriin formation) consists of chemical and
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volcanic rocks with a thickness of 300-800 m. These rocks (totally 91 samples) are
investigated by methods of thin-section, X-ray diffractometer and X-ray fluorescence
spectrometer. Chemically precipitated rocks are represented by laminated-thin bedded
clayey-calcareous rocks (claystone, marl, clayey limestone, limestone, dolomite, dolomitic
limestone) including gypsum intercalations (generally 2-3 cm). Carbonate rocks contain
carbonate (calcite, aragonite, dolomite), clay (commonly dioctahedral and trioctahedral
smectite; less illite, palygorskite, mixed-layered illite-smectite, chlorite, kaolinite), and
quartz in abundance order and trace amounts of volcanogenic constituents (biotite,
hornblende, volcanic rock fragments). Dolomites (ideal dolomite and Ca-dolomite) and
calcites (low Mg-calcite) have 39-50 and 0-3 % mole MgCO, respectively. Volcanic rocks
are found as sills (2-25 m) and dike-like intrusions (1-2 km?®) within rocks of chemical
origin. Flow and columnar structures are observed in the lower and upper parts of the main
mass, respectively. In addition, volcanic breccia/agglomerate and pyroclastics (2-10 m) are
locally encountered. Minerals in the volcanic rocks comprise two different paragenesis :
plagioclase + olivine + augite in the basaltic andésites with interstitial-amygdaloidal and
porphyritic texture and plagioclase + augite + enstatite + kersutite in the andésites with
porphyritic texture. Vitroclastic textured pyroclastic rocks (tuffaceous sandstone and
tuffaceous claystone) contain volcanic glass, basaltic rock fragments, plagioclase, augite,
hornblende and trace amount of quartz, carbonate (calcite, aragonite, dolomite) and clay
minerals (mainly dioctahedral and trioctahedral smectite, uncommonly mixed layered illite-
smectite) of chemical and/or diagenetic origin. It is thought that the Giliriin volcanic rocks
having typically intermediate and calc-alkaline composition are the same as the Yamadagi
(Ayranci) volcanics which are the products of collision magmatism. On the basis of
stratigraphie sequence and lithologic-mineralogic features, Giiriin Neogene is fairly different
from borate- (Kirka, Emet, Bigadic, Kestelek) and trona-bearing (Beypazari) Neogene
basins in the western Anatolia, whereas it is similar to Burdur Neogene. As a conclusion, the
Giriin Neogene does not have considerable potential on account of some industrial raw
material such as clay, coal, bituminous shale, borate and trona, although its deeper parts are
not known.
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Dogu Pontidler'deki (KD Tiirkiye) Ust Kretase pelajik kirmizi
coOkellerin renginin kokeni

Muhsin EREN', Selahattin KADIR?

'"ME.U. Miih. Fak Jeoloji Miih. Béliimii 33160, Cifilikkoy/MERSIN-
? Maden Tetkik ve Arama Genel Miidiirliigii, MAT Dairesi 06520, ANKARA

Dogu Pontidler'de Ust Kretase pelajik kirmizi ¢okelleri kiregtasi ve gamurlu kiregtaglanndan
olusur ve bol miktarda planktonik foraminifer (Globotruncanidae) icerigi ile tipiktir. Kirmizi
cOkeller belirgin litolojisi ve 45 metreye varan kalinli§i ile oldukca genis yanal yayilima
sahiptir. Bu c¢oOkeller stratigrafik klavuz seviye olarak kabul edilmekte ve tektono-
sedimanter kosullardaki onemli bir degisimi gostermektedir.

Tortul kayaclardaki kirmizi rengin kokeni sacilmis halde bulunan c¢ok kiiglik boyutlu
hematittir (Fe,O,; hematit pigmenti). Hematit pigmentinin kdkeni hakkinda baslica farkl: iki
goris bulunmaktadir. Bunlar detritik (tasinmig) ve diyajenetik kokenlerdir. Bu amaca
yonelik, Dogu Pontidler'in degisik yorelerinden toplanan Ust Kretase pelajik kirmizi
¢oOkellerin tipik Ornekleri X-iginlar difraksiyonu (XRD), X-iginlar floresanst (XRF) ve
taramali elektron mikroskopu ve ona ilave olunan enerji dagilim (SEM/EDAX)
yontemleriyle incelenmistir. XRF analizleri hematit igeriginin agirlik olarak % 0.5 ile 3.0
arasinda oldugunu gostermektedir. Elektron mikroskop gozlemleri hematit pigmentinin
diyajenetik kokenli oldugunu gosterir. Bu nedenle kirmizi renk yalniz basina dogrudan
belirli bir iklim belirteci degildir, fakat erken diyajenez sirasindaki oksitleyici ortam
kosullarinin belitecidir.

Color origin of Upper Cretaceous pelagic red sediments within the
Eastern Pontides, NE Turkey

In the Eastern Pontides, Upper Cretaceous pelagic red sediments consist of limestone and
muddy limestone, and are characterized by abundant planktonic foraminifers such as
Globotruncanidae. The red beds have a great lateral extent with remarkable lithology and
thickness of up to 45 meters. These sediments are used as a stratigraphie marker horizon,
and indicate an important change in tectono-sedimentary conditions.

The red color of sedimentary rocks is due to the presence of finely dispersed hematite
(Fe,0,). There are two fundamentally different hypothesis to explain the origin of the
hematite pigment. These are detrital and diagenetic origins. For this purpose, characteristic
samples of Upper Cretaceous pelagic red sediments from different parts of the Eastern
Pontides have been investigated by X-ray diffraction (XRD), X-ray fluorescence (XRF), and
scanning electron microscopy coupled with energy dispersive analyses (SEM/EDAX). XRF
analyses indicate that hematite content ranges from 0.5 to 3.0 wt %. Electron microscope
observations suggest that the hematite pigment has a diagenetic origin. So the red color
alone is not directly diagnostic of a specific climate in the source area, but it is an indicator
of oxidizing conditions during early diagenesis.
>
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