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OL

Calisma alaninin (Orhaniye, KB Ankara) tiimiinde Mastrihtiyen yash flis benzeri Dikmendede
formasyonu ve bununla yanal/dikey gecisli fan-delta coOkellerinden olusan Kuskonan formasyonu.
Uzuncarst grubu tarafindan diisik bir acisal uyumsuzlukla tizerlenir. Timiiyle karasal kokenli
Uzungarsi grubu alttan tiste dogru Liiliik, Gokdere ve Saribeyler formasyonlarindan olusur,. Grup yakin
gecmiste omugali fosillerine dayanilarak Erken Eosen'e yaslandinlmistir (Maas et, al., 1998)., Altivyal
yelpaze cokellerinden olusan Liiliik *formasyonunda tane destekli konglomeralar ile camurtagi ve ince
taneli kumtaglarinin ardalandig1 gozlenir. Uzungarst grubunun diger birimi olan Gokdere formasyonu
Lilik formasyonuna gore daha yaygindir, ancak alanin KB ve G'inde gozlenememistir. Bu formasyon
inceleme alaninin GB kesiminde Kuskonan formasyonu flizerine acisal uyumsuzlukla gelir,, Genel
olarak volkanik kayac parcalari iceren cakiltagi/kumtasi seviyelerinden olusan Gokdere formasyonunda
KB'ya dogru gidildikce kil/siit seviyelerinin arttigt gozlenir. Birimin utst kesiminde yesil killer ve
bunlarin arasinda mikritik kirectasi izlenir.,, Gokdere formasyonunun orgiilii akarsulardan ve KB'ya
dogru Liliik Tepe civarinda menderesti akarsular ve gpcici gollerden itibaren olustugu
disiiniilmektedir (Ocakoglu ve Ciner, 1995). Saribeyler formasyonu Uzuncgarsi grubunun en yaygin
birimidir. Alanin GB'sinda bu formasyon Kkiltasi, ince kumtast ve kirectaglanndan olusur. KD'ya
gidildikge caki haslan ve kumtaglari, camurtasi/kirectasi ardalanmasina yanal gecis gosterir. Saribeyler
formasyonu yorenin KD kesiminde tiimiiyle golsel iken:;; GB kesiminde gol ve akarsu cokellerinin
ardalanmasindan olusur., Uzuncgarsi grubu once volkanik cakilli ince bir diizeyle, ardindan Orta
Miyosen yash s1§ denizel karbonatlarla tlizerlenir,

Uzuncarst Grubu'nun sedimanter petrografik 6zelliklerinin arastriJinasi amaciyla daha 6nce bolgenin
cesitli kesimlerinden Ocakoglu (1990) tarafindan yapilan 3 Olciilii kesit tizerinden sistematik 72 adet
ornek toplanmustir. Orneklerden tabakalanmaya paralel, ince kesitler yapilmis; bu kesitlerden kayaglann
mineralojik bilesimlerinin yamsira, tane boyu dagilimlari, koselilikleri ve kiiresel ilkleri belirlenmistir,.
Nokta sayma yontemi ile yapilan mineralojik bilesim tayininde her kesitte 250 nokta sayilmig ve
sonuclar kayac smiflandirmasi (Pettijhon ve dig,, 1987) ve levha tektonigi yerlesimi (Dickinson, ve
Christopher, 1979) tlcgen diyagramlar kullanilarak degerlendirilmistir. Tane boyu Olgtimleri
Hutchinson (1979) da o6nerilen metodolojiye uygun olarak her kesit icin bir hat tizerindeki 100 adet
tanede gerceklestirilmistir.. Her kesitteki tane boyu topluluklarinin tane boyu dagilim egrileri cizilerek
Folk ve Ward (1957)'ye gore ortalama tane boylan, boylanmalari, yamukluk ve kurtosis degerleri
hesaplanmustir. Koselilik indeksi,. Folk (1974) standardina uygun olarak, her bir kesitteki 50 adet
tanede, her bir taneye icten ve distan teget en biiyiik ve en kiiclik, cemberler ¢aplarinin oranlanmasiyla
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be liri en m istir. Kiresellik tayinleri ise her kesitte bir hat tizerindeki 50 adet tanenin Powers (1953)
tarafindan hazirlanan gors#1 abaklarla karsilastirilmasinla yapilmaistir.

Yapilan mineralojik incelemeler Uzuncarst grubunun cogunlukla grovak bilesiminde kumtaglanndan
olustugunu gostermektedir. Bunlardan "yeniden cevrimlenmis orojen” kaynak alanindan beslenen.
Liilik formasyonuna ait 6rneklerde yamuklugun (skewness) pozitif olmasi ortamin fliiviyal oldugunun
verisi olarak degerlendirilebilir (Folk ve Ward, 1957). Lilik formasyonunu, Gzerleyen Gokdere
formasyonunda kumtaglan feldispatik grovak bilesimindedir ve bu birim, bolgenin GD'da "magmatik
*yay' kaynak bolgesinden; KD'da ise "kitasal blok" kaynak bolgesinden beslenmistir. Uzuncarst
grubunun son birimi olan Saribeyier formasyonu, diger formasyonlardan icerdigi, tanelerin yar kiiresel
olmasiyla -farkliik, gosterir. Bolgenin GD'da Gokdere formasyonunun beslendigi, gibi Saribeyler
formasyonuda bolgenin tiimiinde magmatik yay kaynak alanindan beslenmistir,. Tane boylan, 2 - 3 phi
arasinda degisen bu. birimdeki kumtaglar1 da litik grovak bilesimindedir. Mikroskopik olarak incelenen
birimlerin levha tektonigi acisindan farkli kaynak bolgeleri temsil etmesi,, biitiin bu yerlesimleri.
ka.rakterize eden kaya¢ topluluklarinin (ofiyolitli melanj, epimetamorfik kayaglar, volkanik kayaclar
vs) bolgenin tektonik, Oykiisii i¢inde biraraya geldiklerini ve kaynak bolgenin zaman icinde degistigini
gostermektedir. Yine incelenen birimlerin tane kiiresel tiklerinde, istifte yukartya dogru gidildikce
kiireselden yan kiiresele dogru bir evrilme strati grafik olarak tste dogru golsel ortamlara gecisin
nedeninin drenaj alanmi genislemesi degil paleoklimatik degisiklikler olabilecegini gostermektedir,

ABSTRACT

Atthe whole study area. (Orhaniye, KB Ankara), Maastrichiian aged flyskoidal Dikmendede formation
and horizontally/vertically integrated fan - delta deposited Kuskonan formation overlies by Uzuncarsi
group. Uzuncars: group with a low angular unconformity: Uzuncarsi group, which is continental,
deposited, is composed of Liiliik, Gokdere and Saribeyier formations from bottom to top.. This group
recently aged Early FEocene by using vertebrate fossils (Maas et al, 1993). Liiliik formation is
composed of alluvial fan deposits and observed alternation of conglomerates, mudstones and fine-
grained sandstones., Even though the other unit of Uzuncarst group, Gokdere formation is wider
compared to Liiliik formation, but can not be seen at the NE and S of the region. Gokdere formation
lays on Kuskonan formation with an angular unconformity at the SWofthe study area.. This formation
is composed of gravel stone/sandstone layers, which contains generally volcanic rock particles, and
towards the NW, the increase of clay layers is observed. At the upper parts green clays,.and micritic
limestone in green clays are observed. It is thought that Gékdere formation has been formed- by
braided, streams and towards NW, around Liiliik Hill, by meandering streams and temporary lakes
(Ocakoglu and Ciner,, 1995)., Saribeyier formation is wider unit of Uzuncarst group.. At the SWofthe
region, this formation is formed by clay stone, fine-grained sandstone and- limestone,. Towards the NE,
conglomerates and sandstones are horizontally crossing to alternation of mudstone/limestone.
Saribeyier formation ai NE is completely lacustrine but at SWformation is composed ofaliernation of
lacustrine and stream deposits observed, Uzuncarsi group is overlaid primarily by volcanic gravelly
layer and then shallow marine carbonates which are aged Middle Miocene,.

For the purpose to find out sedimentary pétrographie characteristics of Uzuncarsi group, 72
systematic samples has been taken on 3 stratigraphie sections which are made by Ocakoglu (1990) at
various parts of the area, Thin sections have been prepared out of the samples collected parallel to the
layers. Out of these thin sections,, minéralogie modal composition of rocks has been investigated and
also grain size distributy, angularity and sphericity of the panicles has been determined. In order to
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Jfind out minéralogie composition using point counting method, 2.50' points at each section has been
counted and the results has been evaluated- by rock classification (Pettijhon et al, 1957) and plate
tectonic settlement (Dickinson and Christopher, 1979} triangle diagrams, At each section, grain sizes
have been measured approximately 100 particles on one line (Hutchinson, 1979} and using the datas
grain size distribution curves has been composed, As per Folk and Ward (1957) mean,, sorting,
skewness and kurtosis for each rock has been measured. Angularity index of rocks, determined by
measuring the radius of largest inscribe circles and smallest circumscribing circles of each particle for
50 particles per section {Folk 1974). For sphericity investigation 50 particles on one line has been
compared to visual diagrams, 'which composed by Powers (1953).

As a result of all measurements done,, it is found out that Uzuncarsi group is dominantly composed of
graywacke sandstones.. Samples of the Luluk formation, which are nourished by recycled arc orogen

provenance, have positive skewness and it shows thai the environment is fluvial (Folk and Ward 1957).

The sandstones of Gokdere formation, which is overlies Liiliik formation, are feldispathic graywackes

and this formation is nourished by magmatic arc provenance ai SE, continental block provenance at
the N'W of the area., Sanbeyler formation, ‘which is youngest unit of Uzuncarsi group, is different with

its subelongate particles from the other formations of the group. As Gokdere formation, at SE of the

region Sanbeyler formation is nourished by continental block provenance. At this formation the
sandstones are lithic graywacke and particle sizes are between 2 - 3 phi Since the units representing

different provenances are indicated by the modal mineralogical analysis, these rocks of different plate

tectonics significance should have conte together in the course of tectonic history ? of the area, and. the
source region has shifted with time. On the other hand, the evolution of sphericity of particles from

equant to subequant, through the succession upward may prove that the passage towards the lake

environment by the time was not related, with the enlarging drainage area,, but due to paleoclimatic

changes.
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0z

Incelemeler Kirikkale - Keskin sinirlari icinde Baliseyh ilgesi yakininda yapilmis olup 1/25.000 dlgekli
Kirsehir 131 a.3, a4, b4, di,, d2 topografik paftalar icinde yaklastk. 200 km® lik bir alan1 kaplamaktadir.
Baligeyh Granitoyidi Orta Anadolu Kristalin Kompleksi' nde Keskin Pliitonu olarak tanimlanan
sokulumun bir boliimiinii olusturmaktadir ve bilesimsel olarak hem. asi dik hemde orta¢ karakterli
magmatik kaya¢ gruplart icermektedir.

Yapilan arazi, petrografik ve jeokimyasal, caligmalar sonucunda Baligeyh. Granitoyidi 6 alt birime
ayrilmistir. Bunlar Maruftepe Graniti,, Araph Alkali Feldispat Graniti, Camlidere Granit Porfiri,,
Yagmurdede Granodiyoriti, Golyeri Kuvars Monzodiyoriti, ve Seyfli Tonalitidir. Bu birimlere ait 35
adet kayac orneginin, ana oksit,, iz element, ve nadir toprak element analizleri yapimustir.. Yapilan bu
analizler c¢esitli diyagramlara aktarilarak magma, karakteri, ve kokeni hakkinda yorumlar yapilmaya
calisimustir.. Buna gore Baliseyh Granitoyidi gerek ana oksit, gerekse iz element, verilerine gore Orta
Anadolu" da yer alan pekcok granitoyid kayac grubuna benzer sekilde rnetalumino-peralumino gegisli,
hem. I tipi. hemde S tipi granitoyid ozellikleri sunan H (hibrid) tipi,, kalkalkali karakterli ve ¢arpisma
ortaminda olugmus bir magmay1 temsil etmektedir. Ayrica Baliseyh Granitoyidi ile iligkili olarak Mo
tirti cevherlesmeler mevcuttur.

ABSTRACT

Study area is in the vicinity of Kirtkkale-Keskin cities and is very close to Baliseyh town, covering
1/25000 scale Kirsehir 131 a3, a4, b4, dl.d.2 topographical maps and approximately an area of 200
kin".. Baliseyh Granitoid is a part of Keskin Pliiton which is a member of Central Anatolia Crystalline
Complex, and consists of both asidic and intermediate rock groups in composition.

According to field observations, petrographical and geochemical studies, Baliseyh Granitoid can be
divided 6 subunits. These subunits are called Maruftepe Granite, Araplt Alkali Feldspar Granite,
Camlidere Granite Porphyry, Yagmurdede Granodiorite, Golyeri Quartz Monzodiorite, and Seyfli
Tonalite. 35 rock samples belonging fo these subunits were analyzed for major,, trace and rare earth
elements,. Distinctive X- Yvariation diagrams representing magma origin and character are chosen to
illustrate relationships between subgroups by using major and trace element data. Geochemical
studies show that Baliseyh Granitoid has calcalkaline character and exhibit a transition of typical
trends between metalumino-peralumino associations and represents both 1and Stype (H ‘type-hybrid)
magma which intrude collisional environment These typical characteristics of 'Baliseyh Granitoid are
similar to other granitoids of Central Anatolia...
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Dogu Karadeniz Bolgesindeki Volkanojenik Masif Siilfit Yataklarinin.
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Mineralogy and Geochemistry ofVolcanogenic Massive Sulfide Deposits (VM.S)
of the Eastern Pontides (NE Turkey)
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(074

Dogu Karadeniz Bolgesinde bulunan volkanojenik masif siilfit (VMS) yataklari lilkenin eo biiyiik baz
metal kaynagmi olusturur. Bu yataklar birbirleriyle kuvvetli benzerlik, sunar. Tamam Ust Kretase
yagh felsik'volkanitler icerisinde bulunan bu yataklar tabakalara bagli (strata-bound) 6zellik tasir. Bu
yataklar esas olarak Cu-Zn. bilesimlidirler; fakat bolgede Cu-Zn-Pb (Lahanos) ve Zn-Pb-Cu bilesimli
(Kopriibast.) olanlar da mevcuttur.

Bu yataklar olduk¢a benzer dokusal ve .mineralojik Ozellikler sergilerler. Cu'ca zengin ve Cu'ca fakir
yataklar arasindaki ana farklhilik, ilk gruba giren yataklarin Safha-II mineral, birligini (sfalerit-galen-
tetraedr.il/tenantit), sonraki gruba giren yataklarmsa Safha-IV mineral, birligini (kalkopirit (II)-bornit)
icermemesidir. Cu'ca fakir yataklarm bir kismi bu sathanin, belirtilerini belli belirsiz sunar (Lahanos
madeni gibi), oysa diger yataklar bu. safhayr hi¢ sergilemezler (Murgul yatagi gibi). Bu, cevher
olusturan sistemde belli metal iyonlarmin varligina baglanabilir.

Swv1 kapanim c¢aligmalar incelenen yataklarin tamamimin 320°C'den 160°C'ye degisen sicakliklarda
¢Okeldigini gostermistir. Masif siilfit zonlar1 320°C'den 220°C'ye degisen daha dar sicaklik araliginda
olusmusglardir. Svi kapanimla™ tuzluluklar ag.%0,5-6 esdeger NaCl arasinda degismektedir.. Sm
kapammlar genellikle sivica zengin, ve genellikle sabit sivi-gaz oranlarmma sahiptir. Bu, yataklarin
muhtemelen nispeten derin olusum ortamlar1 nedeniyle kaynamanin olmadigini gostermektedir,

Pontid VMS yataklarinda altm ve glimiis varligi submikroskobik olarak kabul edilebilir ve 0,5-2 ppm
arasinda degismekte, 1-2 ppm aralifinda ise yogunlasmaktadir, Altin esas olarak .san cevherin baskin.
oldugu yataklarda, genellikle elektrum. ve petzit olarak kalkopirit,, pirit ve kuvars gang ile iligkili
olarak,, bulunur. Glumis esas olarak tetraedrit ve born.it bilinyesinde,, nadiren (kalkopirit ile iligkili
akantit) seklinde ayr1 mineraller halinde bulunur..

Incelenen masifsiilfit yataklarinin hemen hepsi Japon esleniklerine oranla oldukca yiiksek Cu/Cu+Zn
orani sunarlar,

Incelenen biitiin yataklarin kiikiirt izotop bilesimleri ¢ok dar bir araliga diiser, ki bu da olduk¢a
homojen kaynak ve olusum sicakligi Onerir. Baskin olarak siyah cevher veya sar1 cevher iceren.
yataklar S*S degerlerine gore onemli farklilik sunmazlar.. *

Kursun izotop degerleri de Pb metali icin homojen bir kaynak onermektedir. Lahanos, Kopriibasi ve
Murgul yataklarindan alman galen Ornekleri lizerinde yapilan Pb-Pb yas tayinleri, yataklar icin 89
milyon yjliikk yaglar vermektedir.

Diger taraftan kuvarstan, elde edilen. 8"°0 degerleri magmatik su arahigiyla simirhdir; fakat yaklasik
300°C'de deniz suyundan kuvars-su fraksiyonlasmasi Pontid VMS vyataklarinimn 50 degerlerine

121



57. Tirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

karsiik gelmektedir. Bu. arastrma cevher-ol usturan eriyiklerin deniz suyundan veya deniz suyu ve
magmatik sularm bir kangimmdan tiiremis olabilecegini dnermektedir.

Anahtar sozciikler: Dogu Pontidler, volkanojenik masif siilfit yataklar, Kuroko, KD’ Tiirkiye, VMS

ABSTRACT

The upper Cretaceous volcanogenic massive sidfide deposits (VMS), occurring in northeastern Turkey
known as the eastern Pontide tectonic belt are considered to be the largest sources for base metals in
the country and are closely associated, with acidic volcanics of Upper Cretaceous age..

The Turkish VMS deposits throughout the eastern Pontide tectonic belt show strong similarities with
each other. They are all hosted by the felsic volcanic pile of Upper Cretaceous age. Thus, they have
strata-bound nature, These deposits belong mainly to- the Cu-Zn-type, but Cu-Zn- Pb- (Lahanos), Cu-
(Murgul), and. Zn- Pb-Cu-types { Kopriibast) also are present in the region.

The VMS deposits show very similar textural and mineralogieal characteristics. The major differences
between Cu-rich and Cu-poor (in the form of chakopyrite} deposits are that the former does not
contain the Stage-11 of mineral association (sphalerite-galena-tetrahedrite/tennantite), whereas the
latter lacks the Stage- 1V minerai association (chalcopyrite (Il)-bornite}.. Some of the Cu-poor deposits
briefly exhibit indications of this stage,, whereas others completely lack it This could- be attributed to
the availability of certain metal ions within the ore-fanning system,

Fluid inclusions’ investigations indicated thai all the deposits investigated, were deposited at
temperatures ranging from. 320°C to 160°C The massive sulfide zones were deposited under a
narrower formation temperatures range from 320°C to 220°C.

The salinities of the fluid inclusions were between 0.5 — 6 wt, % equivalent NaCL Fluid inclusions are
generally liquid-rich and have consistent liquid-to-vapor ratios, indicate a lack of boiling, probably
due to relatively deep formation depths for the deposits.

The presence of gold, and silver within the Pontide VMS déposas can be considered as submicroscopic
and range between 0,5-3 ppm, concentrating between 1.-2 ppm. Gold, occurs mainly within the yellow-
ore dominated deposits, generally as electrum and petzite associated, with chalcopyrite, pyrite,, and
quartz gangue. Silver however, rarely occurs as a. discrete mineral. Rarely, it occurs as acanthite
associated with chalcopyrite. However, major silver presence is with tetrahedrite and bornite as a
substitutional element
Almost all of the VM. deposits investigated in the eastern Poniides exhibit a very high Cu/Cu+Zn ratio
relative to Japanese counterparts..

The sulfur isotope compositions for all of the deposits investigated, fall in very a narrow range that
suggests a very homogeneous source and formation temperature.. The Mack ore and yellow ore
dominated deposits do not differ significantly with, respect to their S S values.

Lead isotope data also suggests a uniform, source for the metal lead in the Pontides deposits.
Radiometrie dating on galena samples from the Lahanos, Kopriibasi ve Murgid deposits by employing
Pb-Pb method gave 89 my for the deposits.,

The 5°0 values acquired from quartz, on the other hand, are restricted to the magmatic fluid range,
but .quartz-water fractionation from seawater at about 300°C could account for the 0”0 values in the
Pontide VMS deposits.. This investigation suggests that the ore-fanning fluids could have been
originated front seawater or from- a mixture of seawater and magmatic waters.

Keywords: Eastern Pontides, volcanogenic massive sulfide deposits, Kuroko, NE Turkey, VMS
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Comparasion of Baywndir and Alisar (Kirsehir) Fluorites Rare Earth Element
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0z
Calismamizin konusunu olusturan Bayindir ve Alisar (Kirsehir) bolgesinde yer alan fluoritlerin nadir
toprak element (NT'E) igerikleri belirlenmistir. Her iki bolgede incelenen fluoritlerin birbirleriyle olan.

benzerli kleri ve farklh tiklan tartisilarak cevherlesmelerin kokensel yorumu ortaya konulmaya
calisilmustir,

Bayindir ve Alisar (Kirsehir) fluoritleri yesil, beyaz, mor ve sar1 renklerde olup siyenit ve alkali siyenit
gibi kayaclarin catlak ve kiriklarinda damarlar seklindedir.

Bayindir ve Alisar (Kirsehir) fluorit 6rneklerinin nadir toprak element igerikleri (NTE) 0,01-160,7 ppm
arasinda degismektedir., Ornekler iizerinde yapilan analizler sonucunda Hafif Nadir Toprak
Elementlerinin (HNTE) igerikleri her iki fluoritte zenginlesme gosterdikleri belirlenmistir. Fluorit
orneklerin pozitif Eu ve negatif Ce anomali gostermeleri hidrotermal akiskanlarin oksijen fugasitesinin
yiiksek oldugunu gosterir, Bayindir ve Alisar (Kirsehir) fluoritleri Tb/La-Tb/Ca diyagraminda
hidrotermal alana diismektedir. Bu durum Bayindir ve Alisar fluoritlerin in olusumunda daha. yiliksek
sicakliktaki hidrotermal cOzeltilerinin etkili oldugunu gostermektedir,. Elde edilen sonuglar (Yaman
1984) sivi kapanim verileri ile isaret edilen hidrotermal (Th 170° %1-10 NaCl esdeger tuzluluk) kdkene
uygunluk gostermektedir.. Bu bulgular arazi gozlemleri ile de biiylik uyumluluk i¢indedir.

Anahtar Kelimeler: Bayindir, Alisar, Fluorit, Nadir Toprak Elementleri (NTE), Hidrotermal
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ABSTRACT

Under the comprise of this study,, rare earth element contents of Baywndir and Alisar (Kirsehir) region
fluorites are determined. As a restai of discussion of similarities and differences in fluorites that
examined, in both region, genesis interpretations are tried- to make,

Bayindir and Alisar ( Kirsehir) fluorites are green, white,, purple and yellow colored and placed in
syenite and alcaline syenite cracks and fracture as a vein,

Baymindir and Alisar (Kirgehir) fluorites rare earth element contents are changing between 0.01-160,7
ppm. Analysis results indicated that light rare earth element consents in both place fluorites showed
enrichment Positive Eu and negative Ce anomaly influorite samples suggest thai hydrothermal fluids
have high oxygen fugacity. Bayindir and Alisar (Kirsehir) fluorites placed in hydrothermal section in
Tb/La- Tb/Ca diagram. This shows us hotter hydrothermal solution is effective in Bayindir,, Alisar
Sluorites evolution. These results is fitting Yaman (1984) result which was indicating a hydrothermal
(Th 170 %1-10 NaCl equivalent salinity) origin as a result of fluid inclusion data. These findings also
has a greed concordance with field observation.

Keywords: Bayindir, Alisar, Fluorites, Rare Earth Elements (REE),, Hydrotermal
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Eskisehir ili'nin kuzeydogusunda, Tiirkmen Tepe civarinda yaklasik 20 km”lik alan1 kaplayan felsik
karakterli yiizeye yakin sig derinlik kayaglari bulunmaktadir. Sahadaki yogun, ortii nedeniyle,, bu
kayaclarin Dagkliplii ofiyolitine ait gabrolarla ve ofiyolitik melanjla sinirlar1 belirsizdir. Arazide
yesilimsi gri renkte gozlenen bu kayaglar, camsi goriiniisii ile dom yapili riyolite benzemektedir.

Petrografik calismalarda, gabro dokanaklarina yakin yerlerden alman ornekler, kuvarshi mikrodiyorit
olarak adlandirilirken, incelenen cogu Kkayaglar afanifik-mikroporfirfik. doku sunan ve baglica
plajiyoklas ve kuvarstan olusan mikrotonalit-trondjemit karakterindedir. Kuvarsli mikrodiyoritler, %50
civarinda plajiyoklaz (oligoklaz-andezin) latalari, %5-10 arasinda kuvars mineralleri igerir., tlksel
mafik mineraller (% 15-20) kismen ya da tamamen ikincil klorit, epidot, aktinolit ve karbonat
minerallerine doniismiistiir. Al terasyondan kal mti ol arak .kalmug yesi 1 hornblend kristalleri
gozlenmistir. Plajiyoklazlar kismen sossuritlesmistir ve bazen hissedilebilir bir sekilde akma
dogrultusuna paralel dizildikleri gériilmiistiir. Ikincil minerallerin yaygin olarak gézlenmesi ve kayaci
yer yer kesen c¢atlaklarin ikincil epidot+klorit tarafindan doldurulmasi, kayacin hidrotermal eriyiklerin
etkisi ile alterasyona ugradigi soylenebilir. Arazide cogunlukla gozlenen mikrotonalit-trondjemit
bilesimii kayaclarin mikroskobik incelemesinde,, cubuksu-kurtcuk formda i¢ ice biiylime sunan
plajiyoklaz (albit) ve kuvars mikrokristalleri ve/veya kriptokristalleri (<0.05-0.1 mm) hamur icerisinde
gozlenmistin - Az miktarda plajiyoklaz (albit) ve klinopiroksen (ojit) mikrofenokristalleri
bulunmaktadir. Hamurda kloritlesme ve epidotlasma yaygin oldugu gibi mikrofenokristallerin yerini de
kismen ya da tamamen almuistir. Bazi orneklerde, plajiyoklaz kristalleri disariya dogru lifsi. sacaklanma
yaparak silis mineralleri ile beraber sfertilitik doku sunmaktadir. Bu da incelenen kayaclarin yiizeye
¢ok yakin yerlerde kati [astiklarinin kanit1 olabilir. Bununla beraber, kayaci kesen catlaklarda bazen
yogun epidot ve Kloritlerin bulunmasi, felsik kayaclarin ilksel mineralojik bilesimlerinin genellikle
diistik dereceli yesilsist fasiyesine ait minerallere dontismesinde sicak sularin (yaklasik 200-400°C)
etkili oldugunu diistindiiriir.

Kalkalkalen tonal.it bilesimi! kayaclardan yapilan XRD analizlerinde kuvars, plajiyoklas, klorit ve
epidot minerali tespit edilmistir.. Kimyasal analizlere gore; %65-70 Si0,, %4-5 Na,O, % 10-14 Al1,0,,
%5-8 Fe,0,, %2-3 Cad icermektedir, MgO ve K,O ise ¢ok diisiiktiir.

Incelenen, kayaglarin sahada her ne kadar diger kayaglarla simir iligkisi belirsiz olsa da, komsu
kayaclarin ofiyolite ait gabrolarin olmasi, ofiyolitik seriye ait gabro, diyabaz ve bazaltlar gibi,,,
hidrotermal. alterasyon/diisiik dereceli yesilsist fasiyesi kosullarinda olusan albit, epidot, klorit ve \,
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aktinolit minerallerine donilismesi ve doniisim minerallerinin ilksel plajiyoklazin Ca'ca zengin
olabileceginin isaretini vermesi, bu kayaclann manto kokenli plajiyogranitlerle (kuvarl diyorit, tonal it,
trondjemit) iligkili olabilecegini diisindiirmektedir. Bununla beraber, calisma alaninin yakin dolayinda
granitoid tiirii kitasal kabuk kokenli intriizyonlarin varligi, bu kayaglann bolgenin siklagsma tektonigi
ile iligkili olabilecegini de akla getirmektedir.

ABSTRACT

The felsic hypabyssal rocks are cropped oui around Tiirkmen Hill, in the northeast of Eskisehir, and
cover an area of roughly 20 km’. Tlte interrelations of these rocks between the gabbros belonging to
Dagkiiplii ophiolite and. op Moliiic melange could, not be determined due to the boundaries covered, by
.soil In the area, the greenish grey coloured felsic rocks resemble to rhyolites with glassy-like
appearance emplaced as dome.

The samples near the contacts between the gabbros and the felsic rocks are called the quartz
microdiorite petrographically. Most of the studied rocks under microscobe are characterized by
microtonalite-trondhjemite with aphaneritic-microporphyritic texture and. mainly quartz and
plagioclase minerals. 'The quartz microdiorites consist of about 50% lath-shaped plagioclase
(oligoclase, andesine), 5- 10% quartz minerais and 15-20% altered mafic minerais. The secondary?
minerals such as chlorite, epidote, actinolite and corbonate. minerals have replaced the mafic minerals
but the relicts of green amphiboles could be observed. The plagioclase laths have partly sossuritized.
Consisting largely hydrothermal silicates and filling by epidote to chlorite in the fissures front the
quartz microdiorite are thought fo the action of heated waters. At the microscopic investigation of the
microtonalit ~~ trondhjemite usually following in the area, the rod. and wormy like forms representing
inter growths are seen between plagioclase and quartz, microcrystals and/or cryptocrystals (<0.05-0J.
mm) in the groundmass. The plagioclase (albite) and clinopyroxene (augite) microphenocrysis are
rarely found. Felsic crystals have closely aligned by flow movement. The secondary epidote and
chlorite minerals have almost completely replaced- the microphenocrysts as observing similar
variations in the groundmass. The plagioclase microlites from some samples represent fibres along the
edges and these fibres with cryptocrystalline silica, minerals display simultaneous crystallisation called
as spherulites. This texture may indicate that the studied rocks solidified at shallow level near surface
losing their heat The presence of cracks cutting felsic rocks,, largely filled by epidote to chlorite
minerals, may suggest that highly heat waters (approximately 200-400° C) altered the felsic rocks,
JSorming the alteration minerals related subgreenschist faceies.

According to XRD analysis of tonalitic rocks with calcalkcdine composition, the quartz, plagioclase,
chlorite and epidote have determined, These rocks have 65-70% SiO,, 4-5% Na O, 10-14% Al O, 5-
3% FegOj» 2-3% CaO contents. MgO ve K?0 is very low.

Although the felsic rocks could, not clearly he seen in contact with other units, their neighbour rocks
are the gabbros belonging to Dagkiiplii ophiolite. However, these rocks 'were altered by secondary
mineral processes at hydrothermal conditions/subgreenschist fades. This similar to alteration of
gabbros, diabases and basalts from ophiolites. It is though that primary plagioclase were rich Ca
content from the felsic rocks., The field, microscobic and chemical data may indicate that the
investigated rocks are related with plagioganites (quartz diorite, tonalite, trondhjemite). However, it
should be considered, that the presence of crust originated, intrusions to granitoid type rocks around
the study area, could be related to a regional compressional tectonism,
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Kuzeybati Anadolu'da yaygin olarak gozlenen ¢arpigma sonrasi granitoyidlerden birisi olan Kestanbol
granitoyidi. Canakkale ilinin glineyinde yaklasik K-G uzamimli bir sokulum halinde ve biiytik bir
tektonik kusak icerisinde yiizeylenmektedir. Bu tektonik kusak kuzeyde I¢ Pontid Siitura, giineyde ise
[zmir-Ankara Siitur zonu ile siniri indirili m is olup. iki sutur arast Sakarya Kitas1 olarak
isimlendirilmistir. Kestanbol granitoyidi. Sakana kitasina ait kabuksal metasedimanter kayaclar
sicak dokanakla kesmekte ve bunun sonucunda metamorfik bir hale ile kusatilmaktadir. Ayrica
pliitonik kayaglarla aym zamanda ve daha ge¢ evrede olusan volkanik - volkano-sedimanter birimlerle
de dokanak iligkisi sunmaktadir.

Arazi ve .mikroskop incelemelerine gore Kestanbol granitoyidinin, monzonit, kuvars monzon.it,
monzogran.it ve granodiyor.It tiiri kayaclardan olustugu gozlenmektedir. Mafik ve felsik magmalarin
etkilesimi sonucu (Didier and Barbarm,, 1991) magma mingling ve magma mixing olaylar
gelismektedir. Bu karismanin triinleri olarak da arazide feslik granitoyidler igcerisinde mafik karakterli
sin-pititonik dayklar, mafik. magmatik/mikrograniiler enklavlar (MME) ve ana kaya ve MME'larda
mikroskop altinda gozlenebilen baz1 6zel. mixing dokular1 meydana gelmistir. Orta-iri taneli, yer yer K-
feldispat megakri.stallerin.in varligiryla porfirik dokulu olarak gozlenen. Kestanbol. granitoyidi, yaygin
olarak holokristalin tanesel dokuludur. Mineralojik bilesimi plajiyoklaz (Ang.”) + ortoklaz + kuvars +
homblend + biyotit mineralleri ile aksesuar olarak, titanit+apatit+zirkon ve opak minerallerden
olugmaktadir. MME'lar ise, ana kayadan daha koyu renkli olup, diyorit, kuvars diyorit,, monzodiyorit
ve kuvars monzodiyorit tiiri kayaglardan olusmaktadir... Ana kaya ve MME. sinin genellikle keskin
dokanakli, nadiren de girift bir halde gozlenmektedir. Genellikle mikrograniiler dokulu ancak yer yer
de plajiyoklaz fenokristallerinjn varligiyla belirginlesen porfirik dokulu olarak gozlenmektedirler.
Farkli dokusal ozelliklere ve farkh kayag tiirlerine sahip olmalari nedeniyle bu enklavlar "kompozit
enklavlar” olarak tanimlanmaktadir. MME'larda el 6rneginde daha mafik, hizli so§uma zonlan. enklavi
cevrelemis olarak gozlenmektedir. Porfirik. dokulu olanlarda po:rfirik dokuyu olusturan, plajiyoklazlar
ya da. K-feldispat mega.kristall.eri hem ana kayada hem. de enklavda bulunmaktadir. MME'lar genellikle
yuvarlagimsi-elSpsoidal, yer yer de koseli, bicimlerde, bazilan ise uzamis (elongated) elipsoidal bicimli
olarak bulunmaktadir., MME' lerin. uzun eksenleri cm den metre boyutuna kadardir. Uzamig
enklavlarin varligl,, ana kayadaki deformasyonun yogunlugunu ifade eder. .Mikroskopik. incelemelerde
mineralojik bilegim olarak plajiyoklaz (An,_,2) + hornblend 4- biotite +titanit *apatit +zirkon *ppak
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mioeral.le.rden olusmaktadir. Nadir olarak, kuvars, ortoklaz ve piroksen de icermektedirler... Ozellikle
kenar zonlarda igjiemsi, lata sekilli mafik mineraller ince taneli zonlar olarak gozlenmektedir..,

Mafik ve felsik magmalarin homojen karisimi sonucu tek bir eriyigin kristali izasyonu s6z konusudur.
Dengelenmis hibrid sistem ad1 verilen bu evrede, kristalizasyon esnasinda meydana gelebilecek 6zel
bazi mixing dokular (Hibbard, 1991, '1995) tanimlanmuistir, Kestanbol gran.stoyidi.nde de ana kayacta
antirapakivi dokusu, iri plajiyoklaz icerisinde lata sekilli kiigiik plajiyoklazlann olusumu,, pokilitik K-
feldispat ve plajiyoklaz dokusu, nadiren ignemsi apatit, appinitik doku ve sifen-plajiyoklaz gozlii
dokusu gibi dokular gozlenirken; MME'larda ise en. yaygin olarak ignemsi apatit, b1 cagirtis1 biyotit,
poikilitik K-feldispat, poikilitik plajiyoklaz, plajiyoklazlarda erime-cOziinme dokulari ve sifen-
plajiyoklaz gozIii dokusu olugmustur. .

ABSTRACT

Kestanbol granitoid, one of'the post-collision granitoids outcroping in Northwestern. Anatolia, takes
place as a pluton in the southern of Canakkale that aproximately N-S trending and within a. great
tectonic belt. This tectonic belt is * bordered with Intra Pontide Sutiir in the Northern part and Izmir-
Ankara Suture in the Southern part and the region between two is called as Sakarya Continent
(Karacik and. Yilmaz, 1993).. Kestanbol granitoid intruded into crustal meta-sedimentary rocks by hot-
contact and. it is sourrounded by contact metamorphic aureole. Kestanbol granitoid have a contact
relation with volcanic and volcano-sedimentary rocks formed in coeval piutonic rocks or younger
ones.

Kestanbol granitoids is composed of monzonite, quart; monzonite, monzogranite and granodiorite
according to field and microscopical investigations. Due to interaction offelsic and mafic magmas
(Didier and- Barbarin, 1991}., syn-pluionic dykes,, magma mingling and magma mixing processes are
revealed. Magma mingling is heterogenous mixing offelsic and mafic magmas in shallow depths of the
crust and products of this processes 'mafSe magmatic/ndcrogranular enclaves (MME). Magma mixing
is also homogenous mixing in depth of the crust offelsic and mafic magmas and products of magma
mixing are some microscopical textures. Medium-coarse grained Kestanbol granitoids have commonly
holocrystalline granular texture but sometimes it displays porphyritic texture due to the presence ofK-

feldspar megacrystalls, It includes plagioclase (An s-jé) + orthoclase + quartz + hornblende + biotite
minerals and sphene-+apatite+zircon and opaque minerals as accessory minerals. Mafic magmatic
enclaves are darker than their host rocks and they are composed of diorite, quartz diorite,
monzodiorite and quartz monzodiorite. Tlie boundaries between MME and host rock commonly have
sharp; seldom gradually contacts. MMEs have generally micro granular but sometimes porphyritic-
textures due to the presence of plagioclase phenocrystalls. These enclaves are described as "composite
enclaves" due to their different textures and rock-types. Surrounding chilled- margin zones of MMEs
are darker than their host rocks, Porphyritic textures are formed- by plagioclase phenocry stalls and K-

Sfeldspar megacrystalls thai exist either in the host rocks or their MMEs, MMEs are mostly ovoidal-
ellipsoidal and rarely cornered shaped.. Some of them are elongated-ellipsoidal shaped. Size of long
axises of MME:s are ranging from centimeter to meter.. Cause of these elongated shapes is the intensive
deformation of their host rocks.. Mineralogically they are composed of plagioclase (An js-22) +
hornblend + biotite + titanite + apatite + zircon and opaque minerals. It rarely includes quartz, K-

Sfeldspar (ortoclase) and pyroxene. Acicular, lath-shaped mafic minerals are seen along fine grained
marginal zone around of MMEs.
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Homogenous mixing offelsic and mafic magmas cause just a crystallization of one melting that is
called equilibrated hybride system, In this system .some special mixing textures (Hibbard, 1991, 1995)

are defined during crystallization. Ke.stan.bol granitoid includes some textures such as antirapakivi,

lath-shaped small plagioclase within large plagioclase, poicilitic K-feldspar and poikilitic plagioclase,
rarely acicular apatite, appinitic and sphene-plagioclase ocellar textures. Also MMEs have some
mixing textures such as commonly acicular apatite texture, blade-shaped biotite, poicilitic K-feldspar
and plagioclase texture, dissolution-melting in plagioclase texture,
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