Farkh Granitoyid Tiplerinde Zirkon Olusumu: Orta Anadolu Granitoyidlerinden
Ornekler

Zircon Growth in Distinct Granitoid Types: Examples from Central Anatolian Granitoids

Serhat KOKSAL', Fatma TOKSOY-KOKSAL?, M. Cemal GONCUOGLU?

"ODTU, Merkezi Laboratuvar / Ar-Ge Egitim ve Ol¢me Merkezi, Termal Iyonizasyon Kiitle Spekt. Lab., 06531
Ankara,
2 Orta Dogu Teknik Qniversitesi, Jeoloji Miihendisligi Boliimii, 06531 Ankara,
? Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 06531 Ankara,
skoksal@metu.edu.tr, fikoksal@metu.edu.tr, mcgoncu@metu.edu.tr

0z

Orta Anadolu Granitoyidleri (OAG) farkli petrolojik o6zellikler gostermektedir. Kitasal carpisma ve
carpisma-sonrasi evrelerde olustugu varsayilan S-, H- ve A-tipi granitoyidler, 6ncel ¢aligmalarda farkli
yonlerden incelenerek, petrolojileri jeolojik, jeokimyasal ve mineralojik ¢alismalar ile ortaya
konulmustur. Farkli bir bakis agisindan konuya yaklasilan olan bu g¢alismada amacimiz, OAG’ndeki
zirkon minerallerini inceleyerek Orta Anadolu’daki farkli granitoyid tipleri ile zirkon olusumu arasindaki
baglantiy1 arastirmaktir.

Bu kapsamda; farkli granitoyid tiplerini temsil edecek sekilde, Ekecikdag, Agagoren, Baranadag ve
Terlemez magmatik birliklerinden granitoyid drnekleri toplanmis ve zirkon kristalleri ayrilarak dis ve i¢
yapisal ozellikleri incelenmistir.

Pupin (1980) tarafindan &nerilmis olan, zirkon (piramit ve prizmatik) kristal yilizey oranlarina dayanarak
zirkon populasyonlari ile bunlari iceren granitoyidlerin petrolojisi arasindaki iliskiyi ¢oziimleyen zirkon
tipolojisi yontemi OAG’ne uygulanmustir. Zirkon kristalleri binokiiler mikroskop altinda tek tek
incelenmis ve populasyonu temsil eden kristaller taramali electron mikroskobu ile goriintiilenmistir.
Zirkon tipolojisi metodu; H-tipi OAG’nde, genellikle P- ve S- ile nadir olarak G-, L- ve J-zirkon tiplerinin
bulunduguna ve hibrid magmatik kaynaktan olusuma isaret etmektedir. S-tipi granitoyidlerdeki zirkonlar,
H-tipindekilere benzer tipolojik oOzellikler gostermekle birlikte, morfolojik agidan daha kompleks
ozelliklere sahip gorlinmektedir. A-tipi granitoyidlerin ise, K-, P- ve V-zirkon tipleri igermekte ve
tipolojik siniflamaya gore alkalen kaynaktan tiiredigi goriilmektedir.

Zirkon kristallerinin i¢ yapilarinin katodoluminesans yontemi ile incelenmesi sonucunda, morfolojide
goriinmeyen birtakim Ozelliklerin saptanmasi miimkiin olmustur. OAG’deki zirkon kristalleri genel
olarak o6zsekilli veya yari-ozsekilli, zonlanma gosteren cekirdekler igerirken, yeryer kalit veya yenmis
cekirdeklere de rastlanmaktadir. Zirkonlarda, kalin-birincil ya da ince-ikincil zonlanmanin yanisira son
evre rekristalizasyon etkileri de gdzlenmektedir.

S-tipi OAG’ndeki zirkon kristalleri genellikle kalit c¢ekirdekler icermekte ve epitaksiyel ve paralel
biiytimeler gostermektedir. Kitasal kabuk kaynakli granitoyidlerde rastlanan zirkonlarin bu 6zellikleri, S-
tipi OAG zirkonlarinin H-tipi OAG’ndekilere gore i¢ yapilar itibariyle olduk¢a farkli olduklarini ortaya
koymaktadir.

Buna ek olarak, H-tipi OAG zirkonlarinda iz element konsantrasyonu degisimi gosteren ¢oklu-korozyon
zonlari, farkli olusum evrelerinde magma odasina daha sicak ve muhtemelen bazik magma giriglerine
isaret etmektedir. H-tipi OAG zirkonlarindaki korozyon zonlarinin varligi, bu kayaglarin magma karigimi
ve hibridlesme sonucu olustugunu belirten diger petrolojik verilerle uyum gostermektedir. Ayrica, A-tipi
OAG’ndeki zirkonlar metamiktizasyon ve hizli bilyiime etkilerini gésteren i¢ yapilara sahiptir.

Elde ettigimiz veriler 15181nda, Orta Anadolu’daki farkli granitoyid tiplerinde farkli ve karakteristik zirkon
tiplerinin gdzlenebilecegini, zirkon tipolojisi yonteminin OAG’ne uygulanabilecegini, ancak OAG
olusumundaki farkl: evrelerin belirlenebilmesi i¢in zirkon i¢ yapilarinin mutlaka incelenmesi gerekliligini
onermekteyiz.
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ABSTRACT

The Central Anatolian Granitoids (CAG) display distinct petrological characteristics. S-, H- and A-type
granitoids, supposed to be related to the continental collision and post-collision stages, were investigated
in different aspects in previous studies and their petrological characteristics were described in terms of
geological, geochemical and mineralogical studies. With a different approach for the investigation of the
granitoids, in this study, we aimed to investigate the relationship between the granitoid type and the
zircon growth by studying the zircons from the CAG.

In this scope; granitoid samples representing distinct granitoid types were collected from Ekecikdag,
Agagéren, Baranadag and Terlemez igneous suites, and outer and internal structural characteristics of
the separated zircon crystals were examined.

Zircon typology method, proposed by Pupin (1980), depending on the proportions of the zircon crystal
surfaces (pyramidal and prismatic) to solve the relationship between the zircon population and petrology
of the host granitoid, was applied to the CAG.

Each zircon crystal were examined under binocular microscope and crystals representing the population
were imaged by scanning electron microscope. Zircon typology method shows that in the H-type CAG
commonly P- and S-, and rarely G-, L- and J-type zircon crystals exist and these granitoids were
generated from hybrid magmatic source. Although zircons from S-type granitoids display similar
typological features to those of the H-type ones they seem to have complex morphological characteristics.
A-type granitoids on the other hand, comprise K-, P- and V-zircon types and represent alkaline sources
based on the typological classification.

By investigation of internal structures of the zircon crystals by cathodoluminescence imaging it was
possible to detect features, which were not observable on the outer views. Generally, zircon crystals from
the CAG have euhedral to subhedral and zoned cores, however inherent, corroded and embayed cores
were also observed. Besides wide-first order or thin-second order oscillatory zoning, effects of late stage
recrystallization are also present in zircon crystals.

S-type CAG zircons commonly include inherent cores and show epitaxial and parallel growths. These
features, which are common in autochthonous or continental crustal sourced rocks, indicate that the S-
type CAG zircons are very different from the H-type CAG in terms of internal structures.

In addition, multi-corrosion zones within the H-type CAG zircons showing changes in trace element
concentrations imply migration of hot and probably basic magma into the magma chamber in different
stages of evolution. Existence of these corrosion zones within the H-type CAG zircons is conformable
with the other petrological data indicating magma mixing and hybridization processes during their
evolution. Moreover, zircons from A-type CAG have internal structures related to metamictization and
rapid growth.

We here suggest in the light of our findings that different and characteristic zircon types can be observed
in different granitoids within Central Anatolia, zircon typology method is applicable to CAG, but to

interpret their evolution stages internal structures of zircons must be investigated.
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