JEQ/ ,
i, 6 oo
Tirih & = 56. Tiivkiye Jeoloji Kuruliay

Wikl B 56" Geological Congress of Turkey

|-feldispat IVlegakristailerinin Kékenine Ilisim
Mineralojik, Kimyasal we Jeotermobarometrik Deliller:
Ikizdere Pliitonu’ndan drnekler, KD-Tirkife
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Granitoyid kiitlelerin bir cogu felsik ve mafik. magma etkilesimlerine isaret, eden megakristalli
dokular ,.gdsterirler. Bunlara bir érnek olan, yaklasik 45 milyon yil yash ikizdere Pliitonu, bol
miktarda, pembemsi renkli K-feldispat megakristali icermektedir. S6z konusu, kristaller,
mineralojik ve kimyasal Ozellikleri bakimindan granitoyid kayaclarda gozlenen mafik. ve felsik
magma karisimi delillerini barindirmaktadirlar..

Ikizdere pliitonunda gozlenen K-feldispat megakristallerinin biiyiikliikleri 1 ile 4 cm arasinda
degismektedir. Co. lukla cubuk bigcimli olan bu megakristaller, bulunduklar1 pliitonik ana kayag
icinde homojen bir bicimde dagilmis olup, kiimelenme gostermemektedirler. Megakristallerin
kenar kisimlarina yakin yerlerinde buytikliikleri 1 mm. den. daha kiiciik agik ve koyu renkli mineral
inkliizyonlarina rastlanmustir., Inkliizyonlar, biyotit, coklukla annitik (4.11-4,36 ag. % TiO,), X,,
[=FeJ/(Fe,+Mg)] = 0.50-0.58), amfitol (magnesio-horablend,X,, [=Mg/(Mg+Fe, )]=0.70-0.79)
ve plajiyoklas ise Ab.5-,Angg, bilesimlidirler. Mafik ve koyu renkli inklizyonlarin bilesimleri, K-
feldispat niegakristalinin icinde bulundugu ana granitoyidik kayacin mafik ve felsik mineral
bilesimleri ile benzerdir. K-feldispat megakristallerinin bilesim araligi 6r,,Ab.An, ild. Or,Ab"~An.]
arasinda degigsmektedir. BaO icerikleri kenardan merkeze dogru hizli bir artig sunmaktadir..

K-feldispat megakristallerinin icermis oldugu inkliizyonlar ve ana kayaclardan elde edilen
alimiyum hornblend jeobarometre ve hornblend-plajiyoklas jeotermometre kristallenme basinci
ve sicakhigl tahminlerinin, inkliizyon ve ana kaya kristalleri i¢in hemen hemen benzer degerlerde
oldugu anlasilmistir. S6z konusu tahminler ana kaya ve inkliizyonlar icin. sirasi ile kristallenme
basinglari ana kayaglarda 2.14 £ 0.1 ile 2.99 + 0,6, inkliizyonlarda 2.29 + 0.1 ile 2.99 £ 0.5 (kbar)
ve kristallenme .sicakliklar ana kayaglarda 651 £ 10 ile 751 £ 10, inkliizyonlarda 659 £ 09 ile 757
* 19 (°C) arasindadir.

Butin dokusal, kimyasal ve jeotermobarometrik bulgular, K-feldispat megakristallerinin
dinamik bir magma sisteminde 'finokristal” olarak gelistigine isaret etmektedir. Bu sekilde agik bir
magma sisteminde K-feldispat megakristallerinin olusabilmesi yada diger komsu kristallere gore
asir1 bliylimeleri, ancak dinamik bir magma odasinda, esyash ve bilesimsel tezatliklar1 olan mafik ve
felsik magmalarin etkilesimleri sonucu ortaya ¢ikan sicaklik, basing ve bilesimsel farklilagsmalara
bagh olarak olusmus olabilecegi anlasilmistir. iki magmanin karisimindan énce,, felsik. magma
icinde kismen cekirdeklenmis baz1 K-feldispat kristalleri, felsik magma icine gerceklesen, mafik

32,



56, Tiirkiye Jeoloji Kurultay:
56" Geological Congress of Turkey

.Enjeksiyondan sonra bile yapilarini koruyarak, Ba, K ve Na gibi elementlerin sivi fazdaki hizli
diftizyonuyla ana magmanin gec satha kristalizasyonu boyunca megakristallerin olusumuna
kolaylik saglamig olabilirler.

IVlineralogical, Chemical and Geothermobarometric
Evidences for Origin of K-Feldspar Megacrvstals:
Examples from the ikizdere Pliton, NE-Turkey

Many granitoid plutons have megacrystic texture indicating' interactions of felsic and mafic: magmas
during their' evolution,. The —45 'Ma Ikizdere Pliiton contains pinkish colored. K-feldspar megacrysts,
which, mineralogically and chemically exhibit interaction, evidences of coeval, mafic: and felsic magmas ,.
The lath-shaped megacrysts,, with sizes ranging' from 1 to 4 cm., are uniformly (i.e., randomly)
distributed in the host plutonic rocks. The megacrysts have mafic and felsic: inclusions, with crystal sizes
being smaller than 1 mm. The inclusions are biotite, slightly annitic (4.11-4.36 wt.%Tio,)» X,,
[=Fe, J(Fe ,+Mg)] = 0.50-0.58), amphibole (magnesio-homblende, X, [=Mg/(Mg+.Fe )] = 0.70-0.79),
plagioclase {Ab,25AnS5 ) and quartz as minor,. The mafic and felsic inclusions are compositionally
similar to those of the- host rocks. The' compositions of the K-feldspar megacrysts range from.
On"AbsArio to OrggAbnAnj.. BaO contents of the megacrysts increase from core' to rim. The Al-in-
hornblende geobarometer and, hornblende-plagioclase geothermometer on host, minerals and
inclusion in the megacrysts yielded similar crystallization pressures and temperatures ranging' from
2.14 + 0.1 t02.99 £ 0.6, 2.29 + 0.1 t0 2.99 + 0.5 (kbar) and 651 + 10to 75.1 £ 10, 659 + 09 to 757 *
19 £C), respectively.

The textural, chemical and. thermobarometric features are typical of K-feldspar megacrysts that
grew as phenocrysts in dynamic granitoid magma., systems. The overgrowth of K-feldspar
megacrysts may be related to temperature, pressure and compositional fluctuations caused by
interaction of coeval and. contrasting mafic and felsic magmas in the dynamic magma chamber*
The K-feldspar nuclei remaining during mafic injection into felsic: component are overgrown, by
rapid diffusion of Ba, K and Na elements in, the liquid phase, during the later stages of
crystallization of the host magma...
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A-tipi Mur salip Ye]lice (Difiigi- il Sivas) we Kuluncak 1KB Malatya)
Ptutonlarinini Kargilastimmali Incelenmesi

Durmus BOZTUG, Nazmi OTLU ve Sibel TATAR
Cumhuriyet Univ., Jeoloji Miih. Boliimii, 58140 Sivas

Maestrihtiyen oOncesi yerlesim yasma sahip Divrigi ofiyolitl birimlerini sicak dokanakla kesen ve
Pliyosen, yasli karasal-golsel cokeller ile Pliyo-Kuvaterner yasli Yamadag volhanitleri tarafindan
uyumsuzlukla oOrtiilen A-tipi Mursal, Yellice (Divrigi-GD Sivas) ve Kuluncak (KB Malatya)
pliitonlan, orta Anadolu'da carpisma sonrasi riftlesme ile ilgili levha ici alkali, magmatizmasmn (A-
tipi magmatizma) Onemli Uyelerini olusturmaktadir. Bu pliitonlar, K-G, KD-GB ve KB-GD
dogrultulu faylarla yiikselmis ve akarsu, vadilerindeki derin asinmalarla yiizeylenmis olarak mostra
vermektedir.

Mursal ve Yellice pliitonlan baslica kuvars rn.onzon.it, monzonit, kuvars siyenit ve siyenit bilesimli
ve orta-kaba taneli, ozellikle K-feldsipat megakristallerinin varligiyla belirginlesen porfirik dokulu
kay aclardan olusurken; Kuluncak pliitonu ise bashca, ince ve orta taneli» siyenit ve nefelin
siyenitlerden, olusmaktadir. Boylece, Mursal ve Yellice pliitonlan hem arazide ¢ikma diizeyinde,
hem de mikroskop altinda belirlenen dokusal ve mineralojik bilesim 6zellikleri bakimindan daima
benzerlik, sunarken,, Kuluncak pliitonu ise bunlardan, ayrilmaktadir.

Arazi verileri ve mikroskobik, caligmalarla belirlenen Mursal-Yellice pliitonlan birlikteligi ve
Kuluncak pliitonunun farklhiligi, aym1 zamanda ana, eser ve REE jeokimyasal bilesimleri ile de
desteklenmektedir,. Mursal ve Yellice pliitonlan silis bakimindan asir1 doygun alkalin (ALKOS),
Kuluncak pliitonu. ise silis bakimindan tiiketilmis alkalin (ALKUS) bilesim gostermektedir. Silis
icerigine gore tiim ana element degisim diyagramlarinda Mursal ve Yellice pliitonlan. birlik
olustururken, Kuluncak pliitonu ise 6zellikle diisiik. Ti, Mg, K ve P; yiiksek Al, Fe> Mn ve Na
icerigi ile bunlardan oldukc¢a farkh bilesim trendleri sergilemektedir. Mursal ve Yellice pliitonlan
eser element icerikleri bakimindan da birliktelik, gosterirken, Kuluncak pliitonu ise tipik olarak.
disiik V, Hf, Zr buna karsilik yiiksek Pb, Zn, As, Sb, Rb, Cs, Tl, Ga, Nb, Y ve U icerigi ile
bunlardan ayrilmaktadir. Kondrite gore normallestirilmis REE oriimcek diyagramlarinda da yine
Mursal ve Yellice pliitonlan benzer dagilim, desenleri sunmakla birlikte, Mursal pliitonu kayacg
Ornekleri daha. belirgin bir negatif Eu anomalisi gostermektedir. Diger taraftan, Kuluncak. pliitonu
kayac ornekleri ise tiim 'REE icerikleri, bakimindan bagil olarak daha zengin, LREE'den MREE*ye
daha belirgin bir fraksiyonlarbma ve negatif Eu anomalisi gostermeleriyle Mursal ve Yellice
pliitonlarindan farkliik gostermektedir.

Yukarida sunulan verilerin. 1s1831nda Mursal ve Yellice pliitonlarinin bir magma kaynagindan,
Kuluncak. pliitonunun ise farkli bir magma kaynagindan tiiredigi sonucuna varilmistir., Alkalin
bilesimli bu pliitonlarin, carpismaya bagli kabuk kalmlasmasim takip eden gerilme evresindeki
litosferik incelmeye baglh kita ici riftlesmenin iiriinii olduklar1 ve Orta Anadolu'daki diger ALKOS
ve ALKUS pliitonizma birlikteligi ile denestirildiginde, Mursal ve Yellice pliitonlannin bagil olarak,
daha yasli, Kuluncak pliitonunun ise daha genc olabilecegi ileri, siiriilmektedir..
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Comparative study of the A-tvpe Mursal, Yellice (Divrigi-SE Sivas) and
Kuluncak (NW Malatya) pliions, Central-Eastern Anatolia, Turkey

A-type Mursal, Yellice ( Divrigi, SE Sivas) and Kuluncak (NW Malatya) plutons, intruding the pre-
Maastrichtian Divrigi ophiolite and unconformably covered by the Pliocene terrigeneous-lacustrine
sediments and PlioQuaternary Yamadag volcanics, constitute the important members of the
Central Anatolian, post-collisional, rifting-related within-plate alkaline (A-type) magmatism of Late
Cretaceous to Early Paleocene in age. These plutons are exposed to have been uplifted and
denudated by N-S, NE-SW and NW-SE trending faults and deep creeks.

Mursal and Yellice plutons consist mainly of monzonite, quartz monzonite, syenite and quartz
syenite with, a medium, to coarse-grained texture particularly characterized by the existence of K-
feldspar megacrystals, Kuluncak pluton shows some important differences in terms of rock, type
and texture that is composed, essentially of syenite and nepheline-syenite with a fine to medium-
grained texture., Thus, the textural features and mineralogical compositions always indicate a close
kinship between. Mursal and Yellice plutons, but. some important differences which make the
Kuluncak pluton. differing from them in terms of texture and. mineralogy.

This close kinship between, the Mursal and Yellice plutons, and. the different characterisctics of the
Kuluncak pluton, revealed by microscopic studies, are' usually supplied by wholerock major, trace
and REE geochemistry data.. The Mursal. and Yellice plutons yield a silica oversaturated alkaline
(ALK.O5), but the Kuluncak pluton determines a silica uiidersatu.rat.ed alkaline composition in.
total alkali versus silica (TAS) diagram.. Mursal and Yellice plutons are always associated in all the
- major element Barker variograms, whereas the Kuluncak pluton differs from them with a low
content of Ti, Mg, K and P, but. a high, value of Al, Fe, Mn and Na contents. This good association
between the Mursal and Yellice plutons in term of major element composition is also remarked in
the trace element. Marker variograms. But, the Kuluncak. pluton also determines very different
trace element characteristics with typically low contents of V, Hf and Zr, but high contents of Pb,
Zn, As, Sb, Rb, Cs, Tl., Ga, Mb, Y and U elements,. The chondrite normalized REE spiderdiagrams
of the Mursal and Yellice plutons reveal very similar trends, however, the negative Eu anomaly of
Mursal pluton seems to be clear. On. the other hand, the rock samples of the Kuluncak pluton are
«enriched in all REE contents relative to those of others, and. a strong fractionation from LREE to
M REE, and a more enhanced negative Eu anomaly.

All the data mentioned above represent that the Mursal and Yellice plutons may have been
derived from the same magma source, but the Kuluncak pluton from. a. different magma source
which are the parts of rifting-related within-plate alkaline magmatism issued from the lithospheric
attenuation following crustal thickening due to collision in Central Anatolia.. The regional
correlation with other ALKOS and ALKUS plutons in different parts of Central Anatolia, the
Mursal and Yellice plutons can be suggested to be a bit younger than the Kuluncak pluton.
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| Kuzeybati Anadolu'da Sakarya Zonuna ait ilica ve
Catalda! (Balikesir kuzeyi) Granitoyidlerinin Kargilagtirmal
Mineralojik-Petrografik ve Jeokimyasal Incelenmesi

Durmug BOZTUG*, Sabah YILMAZ SAHIN**, isa CAN * Ramazan SARI "*ve Sahset KUCUKEFE *'

* Cumhuriyet Unrv., Jeoloji Miih. Béliimii, 53140 Sivas
** Jstanbul Univ., Jeofizik Miih, Boliimii, 34350 Avcilar, Istanbul
***% MTA Kuzetbati Anadolu Bolge Miidiirliigii, Balikesir

Balikesir ili kuzeybati (Ilica) ve kuzeydogu (Susmiuk-Cataldag) kesimlerinde, Sakarya zonuna ait
Faleozoyik (Hersiniyen) yasl, kabuksal metasedimentleri, Alt Triyas yash Karakaya formasyonunu
ve Ust Kretase yash ofiyolitik dilimleri de iceren Yayla melanji birimlerini sicak dokanakla kesen»
Miyosen yash volkano-sedimanter birimlerle uyumsuzlukla ortiillen Ilica granodiyoriti ve Cataltepe
K-feldispat megakristalli graniti ile Paleozoyik (Hersiniyen) yash (?) Turfaldag iki mikali gnaysik
graniti karsilastirmali olarak incelenmistir. Bunlardan Turfaldag iki mikali gnaysik graniti ile
Cataltepe K-feldispat megakristalli graniti ayni zamanda Cataldag kristalin kiitlesinin
bilesenleridir. Eu granitoyidlerin ve kristalin ozellikli ¢evre kayaclarinin, muhtemelen Miyosen
gerilme rejimine bagh olarak gelisen D-B, KD-GB ve KB-GD dogrultulu faylarla tektonik
yiikselme- tipinde bir yiizeylerime tarihgelerine sahip olduklan diisiiniilmektedir,.

Cataldag kristalin kiitlesi i¢erisinde goriilen Turfaldag iki mikali gnaysik graniti, arazide, sadece.,
amfibolit, amfibolsist,, kalsilikatik sist, mermer, kalksilikatik mermer ve kalksist bilesimli kabuksal
metasedimentlerden olusan Paleozoyik yash Fazlikonag formasyonu icerisinde cikma verir sekilde
yiizeylenmekte ve Miyosen yash Ortli birimleri tarafindan uyumsuz olarak ortiilmektedir., Boylece,,
foliasyon gostermesinin yamsira ayni zamanda Ozellikle silliman.it mineralleri, icermesi nedeniyle,
Turfaldag iki mikali gnaysik'granitinin de Paleozoyik yasli Fazlikonagi formasyonu metamorfitleri
ile ayn1 deformasyondan etkilendigi sonucuna varilarak Paleozoyik (Hersiniyen) yash (?) olabilecegi
ileri siirilmektedir,. Cataldag kristalin kiitlesi icerisindeki diger bir intriizif kayac birimini
olusturan ve Ozellikle yaygin K-feldispat megakristallerinin varligiyla belirginlesen bir porfirik
dokuya sahip olan. ve ayn1 zamanda bol miktarda mikrograniiler dokulu mafik magmatik enk.la.vlar
da iceren Cataltepe K-feldispat megakristalli graniti ise Fazlikonag1 ve Karakaya formasyonlar ile
Turfaldag iki mikali gnaysik granitini sicak dokanakla kesmekte ve yine Miyosen yash ortil
birimleri tarafindan uyumsuzlukla ortiilmektedir. Ilica granodiyoriti ise tipik olarak orta taneli ve
¢ok ender olarak K-feldispat megakristalleri ve yaygin olarak mikrograniiler dokulu mafik
magmatik enklavlar iceren granodiyorit bilesimli kayaclardan olusmakta, ve Fazlikonagi ve
Karakaya formasyonlarinin yanisira Yayla melanji birimlerini sicak dokanakla kesmekte ve yine
Miyosen yash birimlerle uyumsuz olarak ortiilmektedir.,, Bu. nedenle, Ilica granodiyoriti ile
Cataltepe K-feldispat megakristalli granitinin Ust Kretase-Paleosen (?) yash olabilecekleri
diisiintilmektedir.

Bu granitoyid birimlerinin ana, eser ve REE jeokimyasi bilesimleri karsilagtirmali olarak,
incelendiginde goze carpan 6nemli karakteristikler soyle 0zetlenebilir.. Bunlarin her ticii de KALK
bilesimde olup, Ihca tipik olarak I-tipi, yiiksek-Kh; Cataltepe cogunlukla S-tipi ve kismen I-tipi
Ozellikler gosteren orta-yiiksek Ki1 ve Turfaldag birimi ise tipik olarak S-tipi orta-yiiksek Kildir.
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Bu birimlerden Ilica birimine ait kaya¢ 6rneklerinin ana mafik mineral toplulugu tipik olarak
hornblende-biyotit; Catal tepe birimininkiler tipik olarak, sadece biyotit ve kismen
biyotit+hornblendi ve Turfaldag birimininkilerin ise tipik, olarak biyotit+muskovit+ sillimanit
minerallerinden olusmasi, bunlarin I-tipi ve S-tipi Ozellikleriyle de uyum igerisindedir. Ilica
granodiyoriti metaliimino, Cataltepe birimi metalimino-peraliimino ve Turfaldag birimi ise tipik
olarak peraliimino bilesim sergilemektedir. Ana elementlerden Ti, Fe, Mn, Mg, Ca ve P icerikleri
Ilica'da en yiiksek, Cataltepe'de orta ve Turfaldag biriminde ise en diisiik degerlerdedir..
Alkalilerden Na ve K igerikleri Ilica'da en diisiik ve Cataltepe ve Turfaldag birimlerinde ise orta ve
yuksek degerlerdedir.. Eser elementlerden Co, Se, V, As ve Sb Ilica granodiyoritinde yiiksek, diger
birimlerde diisiik, degerler gosterirken; Rb, Sn, Ga ve Ta Ilica granodiyoritinde diisiik, diger
birimlerde yiiksek degerlerdedir, Diger taraftan, Hf, Nb, Zr ve Y icerigi bakimindan ise Cataltepe
birimi ylksek, Ilica birimi orta ve Turfaldag birimi ise diisiik degerler gostermektedir, Kondrite
gore normallestirilmis RE E oriimcek diyagraminda Ilica granodiyoriti ile Cataltepe K-feldispat
megakristalli graniti birimleri birbirlerine son. derece benzer trendler gostermekle birlikte
Cataltepe birimi daha belirgin bir negatif Eu anomalisine sahiptir.. Yukarida da belirtildigi gibi
hem yapisal-dokusal, hem mineralojik-petrografik ve hem. .de ana-eser element, jeokimyasi
bakimindan son derece farkliliklar sunan Turfaldag iki. mikali gnaysik graniti ise daha diisiik REE
iceriginin yanisira daha belirgin negatif Eu anomalisi ile Ilica ve Cataltepe intriizif birimlerinden,
ayrilmaktadir.

Yukarida verilen tiim verilerin 1s1ginda,, Turfaldag iki mikali gnaysik graniti S-tipi ve peraliimino
bilesimiyle tipik olarak, tist kabuk kokenli bir magmay1 gosterirken, Ilica ve Cataldag birimleri ise
manto + - alt kabuk kokenli esyasl mafik ve felsik magmalarin mingling/mixing tiirti etkilesimlerle
karigmasi sonucu, olugsmus ancak alt kabuksai malzemenin, daha fazla oldugu hibrid bir magma
kaynagin isaret etm.ekted.ir., BOyle bir magma kaynaginin daha derinlerdeki fraksiyonlanmasi ile
Ilica granodiyoriti ve geride kalan artik magmanin da daha sig kesimlerde katilasmasi sonucu
Cataltepe K-feldispat megakristalli granitinin olusabilecegi ileri stiriilebilir. Bu durumda, ilgili
intrizif kayaclarm ve Kkristalin yan kaya.clari.nin yiizeylenme tarihcesinde etkin olan tektonik
yukselme sirasinda; faylarin, farkli bloklar1 farkli hizlarla ytlikseltmeleri nedeniyle diferansiyel bir
yiikselmenin meydana, gelmis olabilecegi ve boylece kabugun farkh, derinliklerinde katilagmis olan
degisik intrizif birimlerin ayn1 anda yerytiziine ulagsmis olabilecekleri, diistintilmektedir.

Comparative Mineralogical-Petrographical aid Geochemical
Study of the Ilica and Cataldag Granitoids From the
Sakarya Zone in WE Anatolia, IN Balikesir region, Turkey

Late Cretaceous to Paleocene (?) Ilica granodiorite and Cataltepe K-feldspar megacrystalline
granite, and Paleozoic {Hersinian) (?) Turfaldag two-mica gneissic granite, outcropping in the
northern parts of Balikesir region, in. NW Anatolia, Sakarya Zone, have been comparatively studied
in terms of mineralogy-petrograpy and wholerock geochemistry.. Ilica and Cataltepe intrusives
intrude the Paleozoic (Hersinian) Fazlikonagi metamorphics consisting of medium-grade crustal
metasediments, The Early Triassic Karakaya formation and the Late Cretaceous Yayla melange
bearing also ophiolitic slabs, and they are uncormably covered by Miocene volcano-sedimentary
units. The Paleozoic (Hersinian) (?) Turfaldag two-mica gneissic granite is seen, to be exposed only
within the Fazlikonagi formation, and it is also unconformably overlain by Miocene volcano-
sedimentary rocks. Both of the Cataltpe and Turfaldag intrusives also constitute the parts of the
Hersinian Cataldag crystalline body which is an important exposures of the Hersinian basements
in the Sakarya Zone in. NW Anatolia. These granitic intrusives and surroynding rocks are thought
to have been exhumed by the E-W, NE-SW and NW-SE trending faults related to Miocene
extension..
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Turfaldag two-mica gneissic granite, weel-associated with the amphibolite, amphibole schist, calc-
silicate schist, marble,, calc-silicate marble and calc-sehist lithologies of the Fazlikonagi formation in
the ficld, represents well-developed foliation, and includes sillimanite minerals,. These
characteristics of the Turfaldag intrusive unit is considered to indicate that both of the Turfaldag
intrusive unit and. Fazlikonagi formation may have been, affected by the same deformation, so that,,
the Turfaldag two-mica gneissic granite can have the same geological age with that of Fazlikonagi
formation,, ie. Paleozoic (Hersinian) (?),, The Turfaldag two-mica gneissic granite is also intruded
by other intrusive unit called Cataltepe K-feldspar megacrystalline granite constituting the
Cataldag crystalline body., Both of the Ilica and Cataltepe intrusives, intruding the Fazlikonagi and
Karakaya formation and Yayla melange and unconformably overlain by the Miocene cover rocks,
are suggested, to possess an age of Late Cretaceous to Paleocene (?) on the basis of stratigraphical
relation and regional correlation,. The Ihca and Cataltepe intrusives include mafic microgranular
rnagmatic enclave representing the field, evidence of the mingling type of interaction, between co-
eval mafic and felsic magma sources. K-feldspar megacrystals are found in. both of these intrusives,,
however» they are rare in the Ihca unit, and. very typical, occurrences in the Cataltepe unit which
may make it calling K-feldspar megacrystalline granite.

The most important characteristics of these three granitoid units» revelaed by the comparision of
mineralogical-petrographical and geochemical (major, trace and REE) compositions,, can be
summarized as follow. All these thre units show calcalkaline composition among which the Ilica
unit is typically I-type, metaluminous, high-K CALK; the Cataltepe unit represents mostly S-type
peraluminous and rarely I-type metaluminous characteristics with a medium, to high-K CALK
chemistry; and. the Turfaldag unit is exclusively S-type, peraluminous and medium to high-K
CALK composition. The mafic mineral assemblages of these intrusives are concordant with, the
geochemical. characters! ties. The mafic constituents of the metaluminous and I-type Ilica
granodiorite are made up of hornblende + biotite assemblage.. It consists of biotite alone and.
biotite + hornblende in the peraluminous S-type and metaluminous I-type rocks of the Cataltepe
unit» respectively.. As to that of exclusively S-type, peraluminous Turfaldag two-mica gneissic
granite, it is composed typically of biotite + muscovile *_ sillimanite assaciation., The contents of Ti,
Fe, Mn» Mg, Ca and. P elements are high in the Ilica unit,, medium in the Cataltepe and very less
amount in. the Turfaldag unit.. Both of Na and K contents seem, to be decreased in the Ihca
granodiorite, but increased in. the Cataltepe and Turfaldag intrusive units. As for the behaviour of
trace elements» the Ilica granodiorite has the high contents of Co> S» V» As, Sb elements, but low
contents of Rb, Sn, Ga and Ta elements relative to Cataltepe and Turfaldag units, on the other
hand, some HFSE such as Hf, Nb, Zr and Y are seen in. high» medium and less amount, in the
Cataldag, Ilica, and Turfaldag intrusives. Ihca and Cataldag intrusives represent very similar
distribution, patterns in, the chondrite normalized. REE spiderdiagrams, however,, the negative Eu
anomaly of the Cataldag unit is more evident than that of Ilica unit. The REE contents of the
Turfaldag unit is quantitaviley lower than those of the other units, and its negative Eu anomaly
also differs from others as being a higly depleted element. So» the different characteristics of the
Turfaldag two-mica gneissic granite provided by field, mineralogy-petrography, .major and trace
element geochemistry data which make it distinguishing from other intrusives is also supplied by
REE geochemistry.

All the data given above apparently determine a clear supracrustal origin, for the peraluminous
and exclusively S-type Turfaldag two-mica gneissic granite. The Ilica and. Cataldag intrusives are
considered to have been formed from'a hybride magma generated by the mingling and mixing
types of interactions between mantle-derived mafic magma and lower-crustal derived felsic
magma. The crustal contribution seem to be dominant in the genesis of such a hybrid magma
source from which the Ihca granodiorite may have been solidified firstly in the deeper parts, and
later the Cataldag unit in the shallow parts of crust. There can be a differential, tectonic uplift in
the exhumation history of these granitoid units and surrounding rocks due presumably to
Miocene extensional tectonics that different blocks may have been uplifted by different faults with
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Anatolid-Toridfer ‘de Kabuk Kalinlagmast Ile Igili Felahiye: (KD Kayseri)
Pitonunla Petrografi-Jeokimya we Biptit K/Ar fas Tayini ile Belirlenen
S-Tipi Ye 1-Tipi Granilofii Birlikteligi
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Anatolid-Torid platformuna ait Orta Anadolu Kristalin Kompleksi (OAKK) icerisinde. Kayseri
kuzeydogusunda Felahiye yoresinde yiizeylenen Felahiye pliitonu, Paleozoyik yash Bolkardag
birligine ait mermerler ile Ust Kretase yerlesim yagh Orta Anadolu 6fiyolitine ait ultramafikleri. ve
subofiyolitik temel metamorfitlerini sicak dokanakla kesmektedir. Felahiye pliitonu, Eosen yash ve
yer yer jips mercekleri iceren detritik sedimentler ve Miyo-Pliyosen yasli Erciyes volkanitleri
tarafindan uyumsuz olarak ortiilmektedir. Felahiye pliitonu ve yan kayaclarmin,. muhtemelen
Eosen sonrasinda,, calisma alaninda belirlenen KB-GD ve KD-GB dogrultulu faylarla tektonik
yiikselmeyle yiizeylendikleri diisiiniilmektedir. Felahiye pliitonunun ana kayag¢ tiirii ince-orta
taneli biyotit 10kogranitler ile temsil edilmekte olup, yer yer bunlar1 kesen dm kalinlikli turmalin-
aplit damarlarina da rastlanmaktadir. Biyotit 16kogranitlelin ana mafik mineral toplulugu sadece
biyotit, tali bilesenleri ise ¢ok. az miktarlarda goriilen apatit, zirkon ve opak minerallerden’
olusmaktadir. Pliitonun giiney kesimlerinde, Kizilirmak vadisinin kuzey yamacinda, yaklagik 250-
300 m kalinliginda ve bagil olarak daha koyu renkli granodiyorit ve biyotit granitlerden olusan
kiiciik bir stok yiizeylenmektedir. Bu kiigiik stokta, orta-kaba taneli ve hatta yer yer iri
hornblendlerin varligiyla belirginlesen porfnik dokulu granodiyoritler ile biyotit granitler ic ice
goriilmektedir,. Granodiyoritlerin mafik mineralleri hornblend+biyotit, tali bilesenleri ise apatit,
titanit, zirkon ve opak bilesenlerden, olusmaktadir. Bu mostradaki granitlerin biyotit icerikleri,
l6kogranit tanimindan ziyade biyotit granit olarak tanimlanabilecek bolluklara ulasmakta ve ayrica
apatit ve zirkon, gibi tali bilesenlere ilave olarak titanit de ortaya ¢cikmaktadir.

Biyotit 10kogranitlerden ayrilan biyotit mineralleri lizerinde ylritiilen K/Ar radyometrik yas tayini
caligmalarinda 64,8 + 132 MYdan 74.1 £ 159 MYa de§i§en yaslar elde edilirken.,,
granodiyoritlerden ayrilan biyotitlerde ise 66..3 +, 1.37 MY'dan 73.7 + 1.55 MY'a degisen yaslar
elde edilmistir., Hem biyotit 10kogranitlerden hem de granodiyoritlerden elde edilen bu biyotit
. soguma yaglarr» es zamanli ancak farkli kokenli iki intruzif kaya¢ tipinin varligini ortaya
koymaktadir,

Ana, eser ve RE E jeokimyasi verileri, mineralojik-petrografik ve E/Ar biyotit soguma yaslariyla
ortaya konulan es yash ancak, farkli kokenli iki magma kaynaginin varligini dogrulamaktadir.
Biyotit 16kogranitler yiiksek. K'lu kalkalkalin, S-tipi (ortalama ASI degeri. = 1.205, st.sapma =~
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0.043, n = 9), peraliimino; granodiyoritler ise orta-yiiksek Elu kalkalkaiin, 1-tipi (ortalama ASI
degeri = 0.983, st.sapma = 0.052, n = 3), metaliiminodan peraliimino'ya kadar degisen
karakteristikler sunmaktadir.. Ana element icerikleri bakimindan biyotit lokogranitler Ti, Fe, Mn,
Mg ve Ca icerikleri bakimindan fakir, granodiyoritler ise zengindir.. Diger taraftan, Ca-Sr degisim
diyagrami, tiimkaya¢ bilesimindeki Ca elementinin granodiyoritlerde plajiyoklazlardan ziyade
daha cok amfibol, biyotit lokogranitlerde ise plajiyoklaz minerallerinin bilinyesinde yer aldigini
gostermektedir., Alkali icerigi bakimindan granodiyoritler hem K, hem. de Na bakimindan fakir
iken, biyotit I6kogranitler ise her iki element icerigi bakimindan da zenginlik sunmaktadir.. Biyotit
lokogranitlerin Rb, Sr, Ba (LILE), Hf, Zr, Th, U (HESE), Ga, Co ve W icerikleri bakimindan bagil
olarak daha zengin; Ni, V, Cu, Zn (TME), As, Sh, Sn, Tl ve Y igerikleri bakimindan ise daha fakir
ve diger taraftan her iki kayag tiiriintin Ta, Nb, Cs ve Pb i¢erikleri bakimindan ise benzer olduklari,
gorilmektedir.. HFS/HFS - HFS/HFS ve HFS/HFS - LIL/LIL oran diyagramlar1 biyotit

lokogranitlerin

ve granodiyoritlerin farkli topluluklar olusturduklarini goéstermektedir. Biyotit, 16kogranitler ve
granodiyoritler kondrite gore normallestirilmis REE o6riimcek diyagramlarinda da farkh dagilim
desenleri sunarak farkli iki magma kaynagini karakterize etmektedirler. Biyotit, l0kogranitler
LREE bakimindan zengin ve H.REE bakimindan fakir iken, granodiyoritler bunun tam tersi bir
Ozellik sunarlar., Diger taraftan, biyotit lokogranitlerde LREE'den MREE'lere dogru
fraksiyonlanma, granodiyoritlerdekinden daha belirgindir. Her iki kayag¢ tlirlinde de belirgin, bir
Eu anomalisi gbzlenmezken., 6zellikle granodiyoritlerin Gd'dan baslayarak Lu'a kadar olan H REE
dagilim deseninin belirgin bir sekilde yatay trend sunmasi da Onemli bir farklilk olarak
degerlendirilmektedir..

Yukarida sunulan, tiim. mineralojik-petrografik, jeokimyasal ve jeokronolojik verilerin 1siginda,,
biyotit 16kogranitlerin, Ust Kretase sirasinda, Izmir-Ankara-Erzincan siitur zonu boyunca Anatoiid-
Pontid carpigsmasini takiben OAKK'indeki kabuk kalinlasmasina bagli olarak, iist kabuktan
tiireyebilecek carpismayla es zamanli magmatizmayi; granodiyor.it biiesimli kay aclarin ise yine
kabuk kalinlasmasi sirasinda alt kabuktan tiireyen magmayr karakterize edebilecegi
diisiiniilmektedir.

The co-existence of S-type and I-type granitoids in the crystal
thickening-related Felahiye pluton in the Anatolide-Torkle terrain
provided by petrography-geochemistry and Motife
K/Ar geochronology, NE Kayseri, Central Turkey

The Felahiye pluton, outcropping around the Felahiye region of NE Kayseri in Central Anatolian
Crystalline Complex (CACC) from the Anatolid.e-Tori.de terrain., intrudes the basement rocks of
CACC consisting of marbles belonging to Paleozoic Bolkardag unit and serpentinizated ultramafics
and subophiolitic basement metamorphics (amfibolites) belonging to Late Cretaceous Central
Anatolian ophiolite. It is uncorformably overlain by Eocene terrigenous elastics which also include
some gypsum lenses, and by Mio-Pliocene Ereiyes volcanics. The Felahiye pluton and surrounding
units are thought to have been exhumed by NW-SE and NE-Sw trending faults sometime around
post-Eocene., The main rock type of the pluton comprises fine- to medium-grained biotite
leucogranites which are locally cut by tourmaline aplites with dm thickness.. The mafic constituents
of biotite leucogranites are made up solely of biotites.. The accessory phases comprise apatite,
zircon and opaque minerals.. There is a small stock, with a size up to 250-300 m. in thickness within
the southern parts of pluton in the northern slope of Kizilirmak river which consists of relatively
darker granodiorites and biotite granites altogether. The granodiorites represent medium.- and
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even sometime coarse-grained texture particularly characterzied by hornblende phenocrysts. The
mafic minerals of granodiorites consist of hornblende + biotite with an accessory phase made up. of
apatite, titanite, zircone and opaque minerals. The biotites in the granites of this small stock can
reach some quantities which enable us determining biotite granite rather than biotite leucogranite.
The biotite granites in this outcrop also includes titanit.es in addition to apatite and zircon minerals
in the accessory phase,.

The biotite minerals extracted from biotite leucogranites yield the K/Ar cooling ages ranging from
64.8 +. 1.32 Ma to 74.1 = 1.59 Ma. As for those of granodiorites, they determine the ages from
66.3 + 1.37 Ma to- 73.7 +. 1.55 Ma. These biotite K/Ar cooling ages obtained from both of the
biotite leucogranites and granodiorites represent the existence of co-eval but two different types of
intrusives.

Major, trace and REE geochemistry data support the considérations yielded by mineralogical-
petrographical and biotite K/Ar cooling ages that two different intrusive rock types derived from
different sources have played, roles in the genesis of the Felahiye pluton. Biotite leucogranites show
high-K calcalkaline, peraluminous and S-type geochemistry with a mean. ASI (aluminum
saturation index) value of 1.205 (st. dev.. = 0.043, n = 9). Granodiorites represent medium, to
high-K calcalkaline, metaluminous to peraluminous and I-type geochemistry (ASI = 0.983, st. dev.
= 0.052, n = 3). Biotite leucogranites have lesser values of Ti, Fe, Mn, Mg and Ca relative to
granodiorites. Ca versus Sr variogram represents that most of the Ca element is accommodated in
the plagioclase minerals in. the biotite leucogranites, but it is found in the hornblende minerals in
the granodiorites.. As to alkali content, biotite leucogranites possess a higher amount, ofboth of Na
and K than granodiorites,. Rb, Sr,

Ba (LILE), Hf, Zr, Th, U (HFSE), Ga, Co and W contents of the biotite leucogranites are higher
than those of granodiorites, but Ni, V, Cu, Zn (TME), As, Sh, Sn, Tl and Y contents are vice versa..,
Ta, Nb, Cs and. Pb contents, however, seem to be similar in both of these two different rock types,,
HFS/HFS versus HFS/HES and HFS/HFS versus LIL/LIL variograms confirm the fact that biotite
leucogranites and granodiorites constitute two different associations which, are also evidenced by
chondrite normalised .REE spiderdiagram. LREE and H.REE contents of the biotite leucogranites
and granodiorites exhibit an opposite situation that LREE's are enriched in biotite leucogranites,
and depleted In granodioiit.es. On the contrary, the HREE contents of granodiorites are higher
than those of biotite leucogranites., On the other hand, the LREE fractionation of biotite
leucogranite is stronger than that, of granodiorites.. There is no any remarkable Eu anomaly in the
REE spiderdiagrams of both of these rock types. However, the distribution pattern of the REE's
from Gd to Lu in. the granodiorites represent a strict horizontal trend without any fluctuation
realtive to that of biotite leucogranite..

The interpretation of all the data mentioned above' in the framework of regional geology of the
CACC may provide that biotite leucogranites can be derived from, syn-collisonal granitic melts
generated from supracrustal source rocks during the crustal thickening related to Anatolide-
Pontide collision along the izmir-Ankara-Erzincan suture zone sometime around Late Cretaceous.
As for the granodiorites, they can be suggested to have been, derived from, another granodioritic
magma source generated from infracrastal rocks during that crustal, thickening.,
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