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MAGMATIZMA OTURUMU

GORDES MiIGMATITLERI ICINDE YER ALAN GUNESLI GRANITI-
NiN PETROLOJIK OZELLIKLERI

THE PETROLOGICAL PROPERTIES OF GUNESLI GRANITE LOCATED IN GORDES
MIGMATITES

Naran DAG, Dokuz Eyliil Unierrsitesi> Miihendislik Fakiiltesi Jeoloji Boliimii, IZMIR
Halil+ Jerf ASUTAY, MTA Genel Miidiirliigii, M.A.T. Dairesi, ANK.ARA.

OZ : Giinesli Graniti, Menderes Masifine, ait Gérdes Migmatitleri, olarak adlandirilan yiiksek dereceli 'bolgesel.
matemorfik kayaclar icinde yeralir. Metamorfik kayaclan sikca kesen genel olarak DB ve KG dogniltulu damar-
lar halinde sokulum yapmistir. Gilinesi Graniti, petrografik olarak loko granit-gianodiyorit bilesiminde olup
muskovit ve biyotit icermektedir. Giinesli Granitinin petrolojik verileri» S tlpi granit 6zeliklerine beylik benzer-
lik gostermektedir. Sokulum yaptigi migmatitliCTlede mineralojik ve jeokimyasal eg 6zellikler sergileyen granit,
kalk-alkalen kompozisyondadir. Petrolojik verilere dayanarak Giinesli Granitinin migmatizasyon sonucu olu-
sup, kabuk i¢inde yiikselerek metamorfilierin icine damarlar seklinde yerlesmis oldugunu soyleyebiliriz.

ABSTRACT: The Giinesli Granite, belonging to Menderes Massive is located in the high-grade regional meta-
morphic rocks» called Gérdes Migmatites, It frequently cut and intruded the matemorptilc roks as veins generally
within EW and NS directions. The Giinesli granite is petrographically of leuco granite-granodiorite in composi-
tion and contains of muscovite and biotite. The petrologic properties of the Giinesli Granite seem to show great
similarity to the 'S" type granites. The Granite which exhibits the same mineralogical and geoctiemical properties
with the intruded migmatites is of a calk-alkaline composition. According to petrological features, we suggets
that the Giinesli Granite is derived from migmatization and heaved in the metamocpiiics as veins.
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GRANITOYID PETROJENEZINDE MAGMA MINGLING / MIXING
KAVRAMI : TURKIYE'DEN BAZI ORNEKLER

MAGMA MIMGLMG/MKMG CONCEPT IN GRANITOID PETROGENESIS:
SOME EXAMPLES FROM TURKEY

Sabah YILMAZ Cumhuriyet U{liv Jeoloji Miih. Botumu, 58140 SIVAS
Durmus BOZTUG Cumhuriyet Univ Jeoloji Miih. Bélimii* 58140 SIVAS

OTA Bar anlamda granitoyidlerin jenezini, genig anlamda da kabugun petrolojik ¥e yapisal evrimini anlamaya
yonelik caligmalar, mifaraskopik diizeydeki gozlemlerin, yamsira birka¢c ppm miktarindaki eser element
iceriginden kitasal olgeHerdeki bolgesel jeolojik, yorumlara kadar' degismektedir, Bu caligmalar igerisinde,.
glincel literatiirde onemli bir yeri olan ve esyashh mafik ve felsik. magmalarin, sirasiyla homojen ve heterojen
karigimlari anlamindaki "magma mixing" ve "magma mingling” kavramlari son derece Onemli bir yer
tutmaktadir. Bunlardan magma mixing olayi, kayac olusturucu mineraller arasinda gelisen ve rapakivi dokusu»
antirapakivi dokusu, poikiliik kuvars ve K-feldispat olusumu, titanit-feldispat gozlerinin olusumu, kuvars
homblend/cpx gozlerinin -dusumu, K-ffeldispat fenoki“tallerinde hooiblend-biyotit zonlan, bigagima biyotit,
isnemsi apatit, kiicitkk lata bicimli plajiyoklazlar, plajiyoklazlardaki c¢ivi baslarina benzer yamalar,
pirizmatik-hiicremsi bicimli plajiyoklaz bliyiimesi ve singerimsi-lIhiicreli erime/¢Oziinme yapilan gosteren
plajiyoklaz olusumlart olarak tanimlanan dokular ile karakterize edilmekte olup, sadece mikroskopik
caligmalarla tanimlanabilmektedir. Magma mingling olayr ise, felsik granitoyidler igerisinde hapsedilmis,
esyaslt mafik magma damlacigini/kabarcigini temsi eden ve boyilan genel olarak birkag cm'den dm'ye ve
hatta ender olarak m'ye kadar degisebilen ve mikrograniiler dokudu Mafik Magmatik Anklav (MME), porfirik
défailli MME, kumilat anklav ve sinpliitonik dayk dusumu (Sekil 1) ile karakterize edilmekte ve yegane
sekilde arazide baglayan gozlemlerin laboaratuvarda mkeralojik-petragrafik ve jeokimyasal incelemesi seklinde
devam etmesi ile tanimlanabilmektedir.

Magma mingling-mixing konusunda olduk¢a giincel bir calisma olan Didier ve Barbarin (1991ye
dayanctalar bu derleme caligmasinda, konunun ana hatlarinin verilmesinin yamsira, tlkemizdeki granitoyid
plitonlanndan Calti, Hasangelebi, Murmana, timluca, Karakeban, Yozgat, KOsedag» e« Sebinkaiahi.sar-Dereli
plittonlan ile Kackar batolitinde yazarlar tarafindan gozlenen magma mingling/mixing orneklerinden de kisaca
bahsedilmesi amaclanmstir.

ABSTRACT: The studies, related to the genesis of granites (sensu stricto) and to the petrological and. structural
evolution of crust (sensu lato), range from microscopical textures, a few ppm trace element contents to regional
geological interpretaions on continental scales. Among these studies, the recently determined magma mixing
and magma mingling concepts, may be considered, as the homogenous and beteragenous incorporation of
magmas» respectively, constitute the important, parts of Aie petrogenetie evaluation of granitoids. The magma
mixing, characterized by some special textures called rapakivi texture,, antkapakivi texture-,, poMlitic/olkoc-rystic
quartz and K-feldspar, spene-feldspar ocelar, quartz-hornWende/cpx ocellar, biotiye/homblende zone in
K-feldspar phenocryst» blade-shaped biotite,, aglcular apatite, small lath-shaped plagioclase, spike- zones in
plagioctose, boxy ceUnar growth plagioclase, spongy cellular dissolution/melting plagioclase, is only studied and
identified under the microscope. As for the magma mingling, it is characterized some mafic mafmatlc enclaves
representing the Mobs of mafic magma enveloped in the felsic host granitoids. These enclaves are called
Mcrogranular Mafic Magmatic Enclave (MME), Porph.yritic MME,, Cumelate Enclave, Syn-pliitonie mafic-
dykes.. These- occwences (Figure 1) must be essentially obse-rved in the field within the felsic host granitoids,
consequently studied in the laboratories by means of mineralogy-petrography and geochemistry.

This compilation, based mainy on Didier and Barbarin (1991), aims to represent the major outlines of the
magma mixing and mingling concepts, and also ta show some examples from some of the granitoid plutons from
Turkey, e.g Calti,. .Hasancelebi, Munnana, Dumluca, Karakeban, Yozgat, Kdsedag, SetecfaraMsar-Bereli
plutons and Kacfcar batiiolith observed by the authors of this compilation.
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Lo e L. KIRIKLARIN DOLMASH
-mafik daykiar

J.ERKEN KIRIKLARIN DOLMAS]
~komposit veya porcah dayklar
([ sin-plitonik dayklar)

2. MINGUNG

«malik magmallk ankiaviar
v LMUING

~kalkatkalin grani toyidier

-

MAFIK MAGMA ]

Sekil 1 :  Felsik bir magmanin katilagmasi suasinda, farkl kristallesme evrelerinde, mafik magma
karigmasi sonucu meydana gelebilecek etkiiesiniler ve iirtinler. Felsik magmanin kristallesme
derecesi arttikca,, esyasit mafik ve felsik magmalar arasindaki etkilesim tedrici olarak
azalmaktadir. (Fernandez ve Barbarin, 1991)

The interaction types and products during the iocorporatioli of coeval mafic aod felsic magmas.
The interaction processes. gj-adationally deciease when the crystallization in the felsic magma

system increases (Fernandez and Barbarin, 1991).

Figure 1 :
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HOROZ GRANpDIYOR(TININ BOLKAR GRUBUNDAKIi (ORTA TO-
ROSLAR) YEMI VE CEVHERLESME BAKIMINDAN ONEMI

THE SITUATION OF THE HOROZ GRANODIORITE IN BOLKAR GROUP (MIDD-
LE TAURUS) AND ITS IMPORTANCE IN THE SENSE OF MINERALIZATION

AH CEVIKBAS MTA Genel Mudurlugii, Maden Etil ve .Aramalar Dairesi ANKARA
M..Ziya .ATES Anadolu Cam. Sanayii Miidiirliigii, A.S. MERSIN

OZ: inceleme alaninda. Permiyen, Triyas, Kietase, Tersiyer ve Kuvarterner' e ait birimler yer alir.

Bolkar Grubu icerisinde yer alan. Bolkardagi mermerleri dogu-bab dogrultusunda, batida Madenkdy" den do-
guda Kanocadagina kadar cevherlesme alani olarak. Izlenmektedir. Bu boliim yaklagik 20 km. uzunlukta ve 3
km. genisliktedir,

Horoz Grao.odiyo.riti Bolkardagi mermerlerini,, apofizleri' de Madenkoy ofiyolitik melanjini keser ve granodi-
yoritin kizeyindeki dokanak boyunca skam zonu geligmistir. Cevherlesmeyi granodiyorit magmasina bagl ge-
lismis (kuvars porfir, tooalit porfir gibi) damar kayalarinin, ortama sagladigi hidrotermal sivilar olusturmustur.
Cevherlegsme tiirli, skam tipi (granodiyorit-kirectagt dokanagjndan) bir cevherlesme olup,, bantlar ve agsal da-
marlar seklinde- olusmustu.

Sahadaki cevherlesme homojen bir dagilim gostermektedir. Alinan numunelerin analizlerinde Zn % 30,32-
46.93, Ag % 11.30-140.40, Au % 2.06,Cu. % 1.40-0,53, As % 7.2,, :Pb % 0.07 gibi degerler elde edilmistir,

Cevher mineralleri birincil ve ikincil olmak iizere iki gruptan olusmustur. Mineralojik incelemelerde pirit,
arsenopirit, kalkopirit,. sfalerit, pirotin, fahlerz ve galenit gibi cevher mineralleri saptanmistir. Bunlardan pirit,
arsenopirit ve sfalerit en fazla, izlenen cevher mineralleridir.

ABSTRACT: Permian, Trias, Cretaceous, Tertiary and Quaternary units are found in the study area, Bolkardagi
marbles which ore included into Bolkar group, ore traced as mineralization zone, from Madenkoy at the west, to
Kanncadag at the east directions. This zone is aproximately in 20 km length .and 3 km width,

Horoz granodiorite intruded into' Bolkardag marbles and its apophysis into Madenkoy ophiolitic melange. So
a. skam zone has developed at the north of the .granodiorite, along the contact. The hydrothermal solutions, which
ore dee to ttie vein type rocks of the granodioritic magma (quartz- porphyry toealite porphyry) caused to' the- mi-
neralization. The mineralization is a skam type (at 'the contact, of granodiorite and limestone) mineralization and
developed as network and banded forms.

The mineralization observed in the study area is uniformly scattered: The analyses of the collected samples
ore as follows: % 3032-46,93 Zn; %11.30-140.40 Ag; % 2.06 Au; % 1,40-0°,53 Cu; % 7,2 As; % 0.07 Pb.

The ore minerals consist of two groups- .as primay and secondary. Pyrite, arsenopyrite, cfcalcopyrite.» sphaleri-
te, pyrotine, fahlarez group .and galena .are determined in ore microscopy studies. Among these,, pyrite, arsenopy-
rite .and sphalerite ore the most common, ore minerals.
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tC-DOGU ANADOLUDA CARPISMA SONRASI ALKALI
PLUTONIZMA

POST-COLLISIONAL ALKALINE PLUTONBM IN THE CENTRAL-EASTERN
ANATOLIA

Duimus B-OZTUG Cumbhuriyet UnL, Jeoloji Miih. Boliimii, SIVAS
Sabah YILMAZ Cumhuriyet Uni.,, Jeoloji Miih. Boliimii, SIVAS
Ali OZTURK Cumbhuriyet UnL, Jeoloji Miih. Boliimii, SIVAS

0Z: 1¢-Dogu Anadolu'da, cogunlukla ofiyoKli karisik, olmak iizere Ust Kietase yash birimleri kesen ve Eosen
yaslt birimlerle ortiilen alkali demlik kayaclan Karacayir,, Koésedag,» Dumluca» Murmana, Karakebao ve Hasan-
celebi plutoolanoda gozlenmektedir, Genellikle siyenitik-monzonitik bilesiminde felsik kayaglardan olusan bu

pliitonlaidan; Dumluca, Murmana ve Karakebao pliitonlannda ayo1 zamanda monzodiyorit/monzogabro, diyorit/'

gabro ve * feldispatoyidli monzodiyoril/monzogaibro bilesiminde mafik kayaclar da bulunmaktadir. Felsik ka-
yaglann ana mafik mineralleri amfibol (hastingsit, kersutit), HinopSroksen (ojit, egirinojit, diyopsit) ve biyotit,
minerallerinden olusurken; mafik kayaglaida bu minerallerin, yamsira * olivin de bulunmaktadir. Arazide- yay-
gin sekide' gbzlenen, mikrograniiler dokulu mafik magmatik enklavlar (MME) ile mikroskopik diizeyde gozle-
nen antirapakivi dokusu,, poikilitik K-feldispat» bicagimsi biyotit, ignemsi apatit, iri plajiyoklaz icerisinde lata
bi¢imli kiiciik plajiyoklazlar, prizmatik hucremsi bicimli plajiyoklaz ve sliogerimsi hiicreli plajiyoklaz. olusumu
gibi dokusal Ozellikler, bu pliitonlano olusumlarinda» esyash mafik ve felsik magmalarin birlikte etkin oldukla-
rin ve bu. magmalarin homojen, karisgim (magma mixing) ve heterojen kanstm (magma mingling) seklinde hib-
ridlesmeye ugradiklanni gostermektedir.

Felsik bilesimi .kayaglan. silisce asin. doygun alkalin (ALKOS) ve- mafik bilesimli kayaglan ise silisce doy-
gun .alkalin (ALKS) 6zellikte olan bu, pliitonlar, .ana ve- eser element jeokimyasi verilerine gore "ge¢- orojenik” ve
'levha i¢i" jeodinamik ortam karakteri de sergilemektedir.

Mneralojik-petrografik ve jeokimyasal karakteristikler» bolgesel jeolojik konumdaki uza.y-z.amao iligkisi ile
topluca, degerlendirildiginde; bu pliitonlarin, ¢arpisma sonrasi bir ortamda meydana gelebilecek gerilme rejimi-
ne bagli kismi erime ile baglica iist mantodan beslenen ve bu arada alt kitasal kabuktan da malzeme alarak kirle-
nen bir petrojenez mekanizmasina sahip olabilecekleri diisiiniilmektedir.

ABSTRACT: The alkaline plutonic rocks are observed io the Karacayir, Kosedag, Dumluca, Murmana, Karake-
bae and Hasancelebi plutons which were intruded into Upper Cretaceous ooits consisting maioly of ophiolMc
melange and unconformably covered, by Eocene units io the CE aoatolia. The main, rock types of these plutons
arc composed of syenitic aod moozooitie felsic rocks,, however the Dumluca, Murmana and Karakeban plutons
also bear some mafic rocks such, as monzodiorite/monzogabbro, diorita/gabbro and + feldspathoidal monzodiori-
te/monzogabbro. The major mafic minerals of the felsic rocks consist of amphibole (hastingsite, kaersutite), cli-
nopyroxene (augite, asgiri.ns-au.gi.te, diopside) and biotite,.. As for the mafic rocks-, they also include * olivine in.
addition to these mafic constituents. The widespread microgranidar mafic magmatic enclaves (MME) and some
special microscopical textures such as anttrapakivi texture,, poikilitic- K-feidspar,, blad.e-sh.aped biotite,, acicular
apatite-,, small ladi-shaped plagioclase, boxy cellular plagioclase and spongy cellular dissolution/ melting plagioc-
lase occurences, indicate diat the magma mingling and mixing events between the coeval mafic aod felsic mag-
mas were affective in the formation of these plutons.

The felsic .aod. mafic racks from these plutons represent silica oversaturated alkaline (ALKO-S) -and. silica, sa-
turated, alkaline (ALKS.) features,, respectively. They clearly show the "late orogenic" aod "WPG" characters on
the basis of major and trace element geochemistry.

When the mioeralogical-petrographical and geocbemical characteristics are considered together with the spa-
ce-time relations in the regional geological setting, one can suggest such a petrogenetic model for these alkaline
plutons: The magma source of these plutons are thought to be derived from the partial melting of upper mantle
material in a post-collisiooal environment during the tensional regime just after the crustal thickening. Such a
magma source may also be contaminated by the contribution from the lowermost parts of continental crust.
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DOGU PONTtD MAGMATIK ARKININ KUZEY ZONUNDA PONTID
KARBONAT PLATFORMUNA AIT YENI YUZEYLENMELER (KB
TURKIYE) : ARK MAGMATIZMASININ VE TEKTONIGININ SAKIN-
LIKDONEMI

NEW OUTCROPS OF THE POMTIDS CARBONATE PLATFO'RM IN THE NORTHERN
ZONE. OF THE EASTERN PONTIDS MAGMATIC ARC (NE TURKEY) : IMPLICATI-
ON OF THE QUIESCENSE OF THE TECTONIC AND MAGMATICACTIVITY OF THE
MAGMATIC ARC

Kemal TASLI K..U. Miih. Mim. Fak, Jeoloji Miih. Béliimii, 61080/ TRABZON
Osman BEKTAS K..U. Muti. Mm. Fak,, Jeoloji Miih. Boliimii, 6108(VTRABZON
Cemi YILMAZ K..U. Miih. Mm. Fak. Jeoloji Miih. Boliimii, 61080fTRABZON

0Z: Mesozoyik déneminde. Dogu Pontid magmatik arkinda .ark ici ve ark gerisi havzalarin olusumuna, ve bi-
modal volkanizmaya eslik eden iki farkli ekstansiyonel tektonik rejim mevcuttur.. Bu iki tektonik rejim arasinda-
ki magmatik ve tektonik sakinlik donemi, Dogu Pontid karbonat platformunun olusma siirecine karsilik gelir.
Ik etkin , magmatik ye tektonik faaliyet Hersinyen temelin rifdesmesi ile baslayip, bazi duraklama evreleriyle
birlikte Ust Oksfordiyen veya Alt Kimmericiyen' e tadar' devam eder. Benzer karakterli ikinci tektonik ve mag-
matik rejim, karbonat platformunun Alt Kretase sonlarinda parcalanmasi ile tekrarlanir. Dogu Pontid Kuzey Zo-
nu boyunca Alt Kretase sonrasi, yogun volkanizma ve ¢okel ortiisii nedeniyle, ilk ekstansiyonel tektonik rejimi
ve onu izleyen duraylihk dénemini kanitlayan yizeylenmeler 6zellikle Dogu Poniidler Giiney Zonu' nda (Gii-
miishane-, Bayburt, Kelkit) yaygindir. Bu ¢alismada, Dogu Pontidler Kuzey Zone" nda sinirli alanlarda yiizeyle-
nen platform tipi karbonat istifinin (Berdiga kirectasi) Giiney Zonu' ndaki istiflerle korelasyonu yapilarak, yas
ve litofasiyesleri ile birikte tanitimi verilecektir.

ABSTRACT: In the Mesosoic time, two distinct, extensional tectonic regimes associated to the bimodal yolca-
nism and formation of the intra-arc and back-arc basins are distinguished in the Eastern Pontids magmatic arc.
These are separated from each other by the period of the tectonic and magmatic quiescence which is characteri-
zed by the evolution, of the Eastern Pontids carbonate platform. The first intensive tectonic-magmatic regime is
manifested by the rifting of the Hercynian basement and comes to upper Oxfordian or lojwer Kimmeridgian with
some episodic stoppings. The second one corresponds to the break-up of the carbonate platform at flic end of the
Lower Cretaceous time. The evidences of the first extensionai following quiescent tectonic regime are apparent
especially i the- southern zone of the .arc {Giimiishane, Bayburt., Kelkit .area) because- of the extensive Upper
Greataceous and Tertiary volcanism in the northern zone along the Black Sea coast. In this study we define new
restricted outcrops of the carbonate stacks in the northern zone, and also their similar lithofacies, age and corre-
lation with those in the southern zone.
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KAYMAZ (ESKISEHIR) GRANITLERINDE MAGMA KARISIM
URUNUNU GOSTEREN BULGULAR

EVIDENCES SHOWING- THE MAGMA MIXING OF KAYMAZ (ESKIiSEHIR)
GRANITES

Yusuf Kagan KADIOOLU A..U.F.F. Jeoloji Mfih. B61, ANKARA

OZ: Calisma alani, Kaymaz, granitinin bir béliimiinii olusturup Sivrihisar (Eskisehir) in yaklasik 35 km kuzey
batisinda yeralan Karakaya civarinda yiizeylemektedir.

Granitler, biyotit granit bilesiminde olup 1 cm deo 10 cm boyutuna kadar varan kuvars diyorit-kuvais mon-
zoo.il bilesiminde koseli ve oval anklavlar icermektedir.

Biyotit granit ve anklavlai" tizerinde yapilan detay petrografik ve Elektron Mkroprob ¢alismalari sonucu;

1- Plajiyoklaslann heterojen bilesime sahip olmasi. 2- Feldispatlaria rapakivi ve aotirapakivi dokularinin
gozlenmesi. 3- Zonlu plajiyoUaslarda kusatilmig yapilarin goézlenmesi. 4- BoOliinme ve yamalanma yapilarinin
plajiyoklaslarda gozlenmesi. 5- Féldispatlarda ¢cekiMeldenme yapilarinin gozlenmesi. 6- Bazi kuvaislarda ana-
teksi Ozelligi gozlenmesi. 7- Plajiyoklaslarda dentritik yapinin yaygin olmasi. 8- Plajiyoklaslarda ters zoolaoma-
mm varhigr. 9- Ayni bilesimdeki plajiyoklaslann hem granitte hem de anHavlarda gozlenmesi. 10- Kamalanmis
biyotitlerin biyotit granitlerde yaygin olmasi; Kaymaz granitinin katilasmadan 6nce kendisinden daha bazik bir
magma ile kanigtigimi gostermektedir.

ABSTRACT: The studied .area comprise a part of Kaymaz granite which is located approximately in. the 35 km.
NW of Sivrihisar (Eskisehir) and oy looped around Karakaya area.

The granite is biotite granite in compositon and contains from 1 cm up to 10 cm dark angular and oval sha-
ped enclaves which are quartz-diorite and quartz-monzonite in composition.

The detail petrograpbycal and Electron Microprobe studies on the biotite-granite and their enclaves reveal
that;

1- The plagioclase are heterogeneous in composition. 2- Observing rapakivi and antirapakivi textures on the
feldspars. 3- The occurrence of the mantled zoning plagioclase, 5- The nucleation of the feldspars, 6- observing
anatexis evidence on some quartz. 7- Dendritic texture is common in. plagioclases. 8- Observing some reserve
zoning on the plagioclases. 9- Investigatioo of same plagioclase composition both in biotite granite and their enc-
laves. 10- Formation of a large amount of the Waded biotite io the biotite granite; the Kaymaz granite has been
mixed with a more basic magma before the crystallisation.
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