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Volkanik kayalarda analsim mineralinin kdkeni tartismalidir ve baslica iki olusum modelinden
bahsedilir. Ilksel magmatik koken modeli analsimin magmadan kristallendigini, ikincil koken
modeli ise volkanik kayalarda analsimin, 18sit, nefelin gibi minerallerin psddomorflari olarak
gelistigini savunur. Diinya genelindeki pekc;ok calismada analsim gelisminin 16sitli volkanik
kayalarin siniflanmasinda temel probleme yol actigi dnceki ¢alismalardan bilinmektedir ve
analsimlesme dikkate alinmadiginda, jeokimya analiz sonug¢larinin yanlis degerlendirilmesine
neden olmaktadir. Bu caligmada Kalecik ve Amasya civarinda yiizeylenen Kretase yash
analsimli alkali kayalarmdaki analsimlerin kokenleri mineral kimyasi ve oksijen izotop
analiz ¢alismalari ile arastirilmig ve bu kayalarda analsimlerin ilksel 16sitlerin psédomorlari
seklinde gelistigi ortaya konmustur.

Kalecik ve Amasya dolaylarindaki Ge¢ Kretase yash alkali kayalar1 Ankara Melanj1 ile
iligkili volkanotortul birimleri igerisinde dayk, stok ve lav akimtilar1 ile bresik akintilar
halinde bulunurlar ve el 6rneklerinde iri (1-2 cm), 6zsekilli analsim fenokristalleri icermeleri
ile karakterize olurlar. Bu kayalar genel olarak klinopiroksen+analsim=+olivintplajiyok
las+K-Feldispat+magnetitt+apatit parajenezi ile temsil edilir. Toplam kaya jeokimya analiz
sonuglari, analiz edilen tiim orneklerde, diisliniilenin aksine alkali kayalarin potasyum
icerikleri bakimindan beklenenden daha fakir oldugunu ortaya koymustur (Amasya %K,0=
2.7-7.5 ve Kalecik %K 0= 2.2-3.9).

Tersiyer® den daha yasli ultrapotasik kayalarda 16sitin analsime doniismesi yaygin olarak
gozlenir ve pekgok aristirma, 18sit—analsim doniisiimiiniin ¢esitli ortamlarda ve yeterli
miktarda Na igeren sularin etkisiyle diisiik sicakliklarda dahi olusabilecegini ortaya koyar. Her
iki alandaki dayk ve stoklarin kenar zonlar1 ve merkezlerinden derlenmis olan ¢ok sayidaki
ornek tizerinde yapilan analizlerde taze 16sit bulgusuna rastlanmamasi, diger taraftan eger
analsimlesme 16sitten doniisiimle meydana geldiyse buna neden olan alterasyon siire¢lerinin
diyopsitik klinopiroksenleri hi¢ etkilememis olmasi gerekgeleriyle analsimlerin magmatik
olabilecegi sorusunu glindeme getirmistir.

Bu hipotezi sinamak amaciyla ayrilan analsim kristallerinden oksijen izotop analizleri
yapilmustir. Yiiksek 'O - degerleri (11.3-14.4) meteorik su etkisine isaret etmektedir.
Ayricamineral kimyasi ve Elektron Mikro Prob (EMP) ve Geri Sagilimli Elektron Goriintiileme
(BSE) ¢alismalarinda diyopsitler i¢inde kiigiik kapantilar halinde 16sit tanelerine rastlanmis
ve analiz edilmislerdir. Analiz sonuglar1 birim formiilde 0.93-0.94 potasyum ve 0.01-0.02
sodyum bulundugunu ortaya koymustur. Bu degerler analsim olan feno/mikrokristallerde
potasyum ig¢in 0.01 civari, sodyum igin 0.75-1.00 araliginda degismektedir. Bu durum
analsimlerin 16sitlerden doniiserek olustugunu ortaya koymaktadir.
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Gortintiileme Elektron Mikro Prob, #O.
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ABSTRACT

The origin of analcime in volcanic rocks has been a matter of a long debate. Two general
models are commonly invoked: primary magmatic, explaining analcime as crystallizing
directly from the melts, and secondary, in which analcime forms as pseudomorphs after
primary minerals, mostly leucite or nepheline. It was demonstrated previously that the problem
of analcime generation has caused major difficulties in classification of leucite-bearing
rocks from many provinces worldwide. If it is not taken properly into account in geochemical
analyses, analcimization may lead to misinterpretation of the whole geodynamic affiliation of
a rock suite. In our contribution we present mineral and oxygen isotope data from analcime
bearing Cretaceous alkaline volcanic rocks from the Kalecik and Amasya region, with the aim
of testing if analcime in these rocks has a primary or secondary origin. Our conclusion is that
the analcime originated as pseudomorph after pre-existing leucite phenocrysts.

The late Cretaceous alkaline volcanic rocks of the Amasya and Kalecik region occur as
dykes, stocks and lava flows intruding volcanoclastic sequence of the Ankara melange. Their
typical feature is the presence of cm-size (up to 2 cm), euhedral analcime crystals. In addition
to analcime, the mineral paragenesis of the alkaline rocks is represented by clinopyroxenex
olivinetplagioclase=K-Feldspar+magnetite+ apatite. The whole rock geochemical analysis
reveal that the lavas have variable but generally low potassium content (Amasya %K 0=
2.7-7.5 and Kalecik %K, 0= 2.2-3.9).

The transformation of leucite to analcite is very common process for the rocks older than
Tertiary and many studies propose that leucite can easily be replaced by analcime when there
are sufficient Na-containing liquids at even low temperatures. In the alkaline volcanic rocks of
the Amasya and Kalecik region, no fresh leucite was reported so far, regardless if the sample
was taken from the margins or centres of dykes or stocks, meaning that the transformation
was very through. Another point is that, such a widespread alteration process affected only
leucite crystals, but didn’t cause any significant transformation on the composition of other
minerals, like diopside.

To further test above hypothesis, oxygen isotope analyses were carried out on separated
analcime grains. The highd"*0 , . contents (11.3-14.4 %) imply the effects of meteoric waters.
In addition, we have found fresh leucite crystals as inclusions in diopsitic clinopyroxenes
during our Electron Micro Probe and Back Scattered Electron Image studies. The mineral
formula calculations reveal 0.93-0.94 a.p.u potassium and 0.01-0.02 a.p.u sodium in the unit
formula. These values for potassium are around 0.01 and sodium are between 0.75 and 1.00
for the analcime minerals in the same samples.
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