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Divrigi yoresinde yilizeylenen ve uitramafi.fcler, serpantinlesmis ultramafikler, subofiyolitik
metamorfikler (amfibolii, epidot-amfibolit, amfibol-klorit sist) ve Munzur Kkirectasi litodem
birimlerinden olusan. Divrigi ofiyolitine ait kaya¢ birimlerini sicak dokanakla kesen Ust Kretase-
Paleosen (?) yash A-tipi Murmana ve Dumluca granitoyidleri, haritalanabilir diizeyde ayirt edilen
felsik ve mafik intriizif kayaclardan olugmaktadir. Pliyosen yash karasal-golsel c¢okeller ve Pliyo-
Kuvaterner yash Yamadag volkanitleri tarafindan uyumsuzlukla ortiilen bu granitoyidler ve ¢cevre
kayaclarinm, Karakeban granitoyidinden elde edilen verilerin 1giginda Eosen Oncesi donemde
tektonik, yiikselme mekanizmasi ile yiizeylendigi diisiiniilmektedir. Murmana ve Dumluca
granitoyidlerinin ¢evre kayaclaoni olusturan. ultramafikler, ge¢ tektonizma nedeniyle yer yer
granitoyidlerin lizerine tektonik dokanakla itilmis olarak da goriilebilmektedir.

Es yasht malik ve felsik intriizifler, bazen herhangi bir tedrici gegis olmaksizin keskin sinur iliskisiyle
birbirlerinden ayirt edilirken (Ornegin Murmana granitoyidinin kuzey kesimleri» Dumluca
granitoyidinin kuzeybati kesimleri), bazen, de tedrici gecis nedeniyle birbirlerinden kesin sinirlarla
ayrilamamaktadir (O0rnegin Dumluca granitoyidinin. gilineydogu kesimleri ve kuzeydogu,
kesimindeki Bozotluk Tepe yoresi), Murmana ve Dumluca granitoyidlerini olusturan, mafik ve
felsik magma kaynaklar1 arasinda termal, kimyasal ve mekanik her tiirli etkilesimin Urtinlerini
gorebilmek miimkiindiir. Ornegin baslica monzonitik ve kuvars monzonitik bilesimdeki orta. taneli
veya bazen de K-feldispat megakristallerinin varlifiyla belirginlesen kaba taneli felsik kayaclar
icerisinde crn-drn boyutlarinda yuvarlagimsi-elipsoyidal bicimli mikrograntiler dokulu mafik
magmatik enklavlarla (MME), dm-m kalinliklarindaki mafik dayklar, mafik magmanin temsilcileri
olarak degerlendirilmektedir., Diger taraftan, orta taneli ve baslica monzogabro ve monzodiyorit
bilesimi! niafik kayaclar icerisinde bulunan iri K-feldispat megakristallerl de felsik. magmanin
temsilcileri olarak degerlendirilmektedir. Mikraskopik olarak mafik kayaglarda gozlenen olivinin,
ojit ve biyotite, ojitin hornblend ve biyotite ve hornblendin de biyotite doniisimii stregleri, ise
magmatik katilasma sicakliklarinda felsik ve mafik magmalar arasindaki elementer diffiizyonun yol
actif1 dengelenmeler olarak degerlendirilmektedir.

Murmana ve Dumluca granitoyidlerinin felsik ve mafik kay aclar ylik&ek-K'lu alkalin, metaliimino
bilesim, gostermekle. birlikte felsik kayaclarin uc diferansiye Uriinleri peraliimino bilesim de
sergilemektedir. Ana element jeokimyasi verilerinde dikkate deger en Oonemli Ozellik, artan silis
icerigine karsilik feldispat fraksiyon 1 anmasi nedeniyle Al, Na ve K Iceriklerinde mafik kayaclarda
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artig, felsik kayaclarda ise tam tersi bir davramsla azalma goriilmesidir. Mafik kayaclardaki bu Al,
Na ve K artisinin, es yash felsik magma kaynagindan itibaren elementer difflizyon yoluyla.
saglandig1 dustiniilmektedir.. Es yash felsik ve mafik magma kaynaklar1 arasinda belirlenen bu ana
elemeni diffiizyonu, eser element jeokimyasi verilerinde de géze carpmaktadir, Ornegin, Ga icerigi
de tipki Al, Ma ve K elementleri gibi bir. davranis sergilemektedir. Diger taraftan, mafik ve felsik
kayaclarin Ba ve Cs gibi LILE, Ta, Nb, Hf, Zr, Y ve U gibi. HFSE ve Sn, As, Sb, Mo ve Pb gibi eser
element iceriklerinde goriilen benzerliklerin diffiizyon yoluyla meydana gelen mobilité nedeniyle
ortaya ciktigi diisiiniilmektedir., Eser elementlerde gozlenen bu mobilité, HFS elementlerin
birbirlerine gore olan oranti diyagramlarmda (Mb/Ta - Zr/Th ve Ta/Nb - Zr/Hf degisim
diyagramlarinda) mafik ve felsik. kayaclarin ayni alanlarda konumlanmasiyla belirgin, bir sekilde
kendini gostermektedir;. Bununla birlikte mafik kayaglarin Zn, Ni, Se, V, Cu ve Sr icerikleri felsik
kayaclarinkinden; felsik kayaclarin ise W, Co, Rb ve Th icerikleri de mafik kayaclarinkinden bagil
olarak daha yiiksek degerlerdedir. Bu durum., es yash mafik ve felsik magmalar arasinda bu
elementler bakimindan difflizyona bagli mobilitenin en azindan sistematik, bir sekilde
gerceklesmedigini gostermektedir. Bu durum, felsik kayaglarda daha yiiksek degerlerde olan
Rb'un kullanildigi LILE/LILE oran diyagramlarinda (6rnegin Rb/Sr - Ba/Cs oran diyagraminda)
felsik kayacglarin daha yiiksek bir Rb/Sr igerigi nedeniyle mafik kayaglardan belirgin, bir sekilde
ayirt edilmesi ile de desteklenmektedir,. Murmana ve Dumluca granitoyidlerinin jenezinde etkin,
olan es yash mafik. ve felsik magma kaynaklari arasindaki etkilesimlerden elementer diffiizyon.
yoluyla madde ahs-verisi en belirgin sekilde REE iceriklerinde gozlenmektedir,. Ornegin, kondrite
gore normallesiirilmis REE dagilim deseninde mafik kayaclar tim REE icerikleri bakimindan
(LREE, MREE ve HREE) felsik kayaclardan daha yiiksek, degerler sunmaktadir.

iineralolieal aid Geochemical Evidences of the interaction
Between Go-Ewal Mafic and Felsic Magma Soirees in the Genesis of the
A-Type Murmana and Dumluca Granitoids, Divrigi, SE Sivas, Central Turkey

A-type Dumluca and Murmana granitoids, Late Cretaceous-Paleocene (?) in. age and Intruding the
Divrigi ophiolite consisting of ultramafics, serpentinizated ultramafics, subophiolitic metamorphics
and Munzur limestone, can. be subdivided into mafic and felsic rocks as separate mapable units on
the basis of geological mapping, These granitoids»> unconformably overlain by Pliocene
terrigenous-lacustrine sediments and Pli-Quaternary Yamadag volcanics, are assumed to be
tectonically uplifted before .Eocene in. the light of field, data obtained, from Karakeban granitoid in
the local geology,. The surrounding ultramafic rocks can also be locally observed as thrusted onto
granitoids due to later tectonics..

Co-eval mafic and felsic intensives.» constituting the Murmana and Dumluca granitoids,, can be
seperated from each other by a definite boundary in some locations (e.g., the northern part of
Murmana granitoid, and. the northwestern, part of Dumluca granitoid), and. sometimes can not be
separated due to gradational boundary in some localities such as the Bozotluk Tepe in the
northeastern part, and. the southeastern parts of Dumluca granitoid. It is possible to determine
thermal» chemical and mechanical types of interactions between, co-efal mafic and felsic magmas in
the genesis of Dumluca and Murmana granitoids. For example, elipsoidal to ovoidal shaped
microgranular mafic magmatic enclaves with a size up to cm to dm, and mafic dykes whose
thickness range from dm to m within the K-feldspar megacrystalline monzonitic to quartz
monzonitic felsic host granitoids are considered to be the representatives of mafic magma source.
On the other hand, the large K-feldspar megacrystals within, the monzogabbroic to- monzodioritk
mafic rocks are attributed to the felsic magma, source... Apart from these types of field occurrences,
there are also some special microscopic textures consisting of transformations of olivine into augite
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and biotite, of augite into hornblende and biotite, and of hornblende into biotite which are
assumed as the equilibriu.ni crystallization products due to elementary diffusion between mafic and
felsic magmas.

Felsic and mafic rocks of the Dumluca and Murmana granitoids show metaluminous high-K
alkaline composition, however,, highly differentiated members of the felsic rocks represent
peraluminous character. The most striking feature in major element, chemistry is that the Al, Na
and K contents of mafic and fejsic rocks, respectively, increase and decrease with an increasing in
the silica content, due to feldspar fracdonation. The increasing of Al, Na and K contents in the
mafic rocks are assumed to be derived, from the elementary diffusion from the felsic magma
source. The elementary diffusion is also remarked in the trace element data that Ga content of the
mafic and felsic rocks, respectively, increase and decrease with the increasing of Al, Na and K
contents which is a good, evidence for feldspar fractionation. On the other hand,, the similarity in
the contents of Ba, Cs (LILE), Ta, Mb, Hf, Zr, Y and U (HFSE), Sn, As, Sb, Mo and Pb elements of
the mafic and felsic rocks is considered, to have been sourced from, the mobilities of elementary
diffusion between mafic and felsic magma sources,. Such an elementary mobility is also well
detected in the HFSE/HFSE ratio diagrams like Nb/Ta vs. Zr/Th and Ta/Nb vs. Zr/Hf variograms
in which both of the mafic and felsic rocks are apparently overlapped with, each other. However,,
the Zn, Ni» Se, V, Cu and Sr contents of the mafic rocks are relatively higher than those of the
felsic rocks, and the W, Co, Rb and Th contents of the felsic rocks are higher than those of mafic
rocks.. This situation represents that the elementary mobilitiy due to diffusion is not, at least, a
systematic and an accomplished process for some certain elements in the genesis of the Murmana
and Dumluca granitoids, For example, felsic and mafic rocks can be definitely separated in the
LILE/LILE ratio diagram such as Rb/Sr vs. Ba/Cs variogram fropm each other in which the felsic
rocks have a. higher Rb/Sr ratio than that of mafic rocks, since the Rb content of felsic rocks are'
higher' than that of mafic rocks which, may represent that there is no enough Rb transfer from
felsic magma to mafic magma regarding elementary diffusional mobility» The most apparent
elementary diffusion is observed in the REE contents of these rocks that all the REE contents of the
mafic rocks (i.e. LREE, MREE and HREE) are clearly higher than, those of felsic rocks which is
clearly an evidence of elementary transfer from, the felsic to .mafic magma in the genesis of
Murmana and Dumluca granitoids...
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Dogu Pontidler® Deki Erken Jura Rifiiesmesinin Kirikli-Gokdere Vadilerindeki
(Gumtghane) Tektono-Sedimanter Kayitlari

Raif KANDEMIR* ve Cemil YILMAZ**

*KTU, GMF, Jeoloji Miihendisligi Boliimii, 29000/GiimiiSkane, raif@ktu.edu.fr
**KTU, Jeoloji Miihendisligi Béliimii, 61080/ Trabzon, cyihnaz& >kiu.edu.tr

Tim Dogu Pontidler' de .Erken jura, rift, tektonigi ve bunun sonucladigi olaylar biitiiniiyle
karakteristiktir. Bu olguyu destekleyen litolojik, paleontoiojik ve sedimantolojik verilerin genel ana
hatlar1 1980" 1i yillardan itibaren sergilenmistir. Bununla birlikte bu konuda yapilmis detayl
sedimantolojik. ve tektonik calismalar eksiktir. Buna yonelik olarak Gilimiishane yoresinde Erken.
Jura ¢okellerinin tipik, olarak yiizeylendigi Gokdere ve Kirikli vadilerindeki istifler ayrintili olarak
calisilmistir, jeolojik harita alimi, cokellerin. geometrisi, istiflerin yanal ve diisey fasiyes degisimleri
ile kalinlk, farklar1 ayrintili olarak ortaya konulmustur. Bu ¢alismalara temel olusturan Gokdere».
Kamuglikiran, Baltakayasi ve Kazantas olciilii stratigrafik. kesitlerinin makroskobik ve mikroskobik
incelemeleri, Erken Jura havzalarmmin evrimi ile ilgili carpicit .sonuclar ortaya koymustur.
Aralarinda yaklagik 6km mesafe olan. bu iki vadi arasinda ani fasiyes ve kalinlik, degisimleri,,
¢Okelme ortaminin horst, graben-yan graben geometrileriyie gelismis oldugunu ortaya koyar.
Baltakayasi kesitinde Erken Jura cokellerinin, kalinligi 2 metre iken,. Baltakayasi' nin yaklasik 10
km. giineydeki Kazantas yoresinde cokellerin kahnligr. 2300 metre olarak Olgiilmiistiir,, istif
kalinligindaki bu sekildeki ani farkliliklar, aymi zaman araliginda ve cok. yakin alanlardaki
paleotopografyanin seklinden kaynaklanmaktadir. Rift havzalarinin genel karakteri olan ¢ok yakin,
alanlarda ani fasiyes degisimleri, kalinliklar arasindaki biiyiik farklar ve elde edilen bulgulara
dayandirilarak olusturulan, havza, modelleri,, bu cokellerin tipik, bir rift. havzasinda ¢okelmis
olabilecegini gosterir.

Genel olarak olgiilen istiflerin tabandan, tavana dogru gerek tane boyutunda ve gerekse katman,
kalinliginda belirgin bir incelme gostermesi ve ¢okel prizma geometrisi yansitmalari, rift havzalari
icin tipik kanitlar sayilmaktadir (Eberli, 1987).. Bunlara, ek olarak bol makro ve mik.ro fosilli
yumrulu ve kirmizi renkli Ammonitico rosso fasiyesin.de gelismis kirectast ve marnlarin varligr da
bu rift havzasindaki horstlajin varligini isaret eder. Pelajik karbonat platformu olarak adlandirilan
(Santontonio, 1993) yiikseltilerdeki bu. birikimler ¢ok dar alanlarda yiizeylenirler ve kondanse
karakter sunarlar. Ayrica,, Erken jura cokellerinin Giimiishane «Graniti* ni tstledigi Gokdere
Vadisinde granitler igerisinde acikliklari degisken olan birkag cm. ile 20 metre derinlere kadar
ulagan i¢leri Erken Jura ¢okelleriyle dolu, neptiiniyen day klar gozlenmistir..

Incelenen o&lgiilii stratigrafik kesitlerde Kamishkiran kesitinde tabanda 12 metre kalinlikta, konglo-
mera,, kumtast ve kumlu kirectaslarmdan olusan, bir seviye bulunmaktadir,. Bu seviyeden yapilan
caligmalarda, Sinemuriyen yash oldugu ve ortama ilk denizin bu .zamanda yerlestigi belirlenmistir...
Gokdere ve Kamuglikiran kesitlerinde yer alan. bol fosilli Ammonitiko rosso fasiyeslerinden yapilan
caligmalarda Pleinsbahiyen yas.. elde edilmistir. Gokdere ve Kamuglikiran kesitleri arasinda da.
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yaklagtk 2 km bir uzaklik olmasmma ragmen Gokdere kesitinin tabaninda kirantasi ve
konglomeralarin gozlenememesi, bu bolgenin de, Kamshkiran keskindeki kunitaslan ¢okelirken,
deniz seviyesinin ilizerinde veya karadan uzak bir denizalt1 yiikseltisi oldugunu belirtmektedir.

Bu istifler icerisinde oOzellikle Kazantas yoresinde kalin bir govde olusturan volkanik kokenli
ka.ya.clar, bu tip rift havzalarinin beklenen iiriinlerindendir. Ririkh ve Gokdere vadilerinden elde
edilen tektono-sedimantolojik bulgular riftlesme hareketlerinin kitasal rift asamasindan ileri
gitmedigini ve Gegjura' da sakin tektonik kosullarin egemen oldugunu gésterir'.,

Tectono-sedimentary records of Early Jurassic Rifting
in Eastern Pontide at Kirikli and Gokdere Valleys

Early Jurassic., rift tectonics and events caused by rifting in all of the eastern Pontids are in
characteristic form.. The basic idea of lithological, paleontological and sedimentological data which
support the fact are published since 1980. However, detailed sedimentological and tectonical
investigations about this subject are rare,. Regarding this subject, sequences at the Gokdere and
Kirikli valleys where the Early Jurassic deposits in Glimiishane region are typically cropped out
are investigated in detail. Macroscopic and microscopic investigations of stratigraphie Gokdere,
Kamighkiran» Baltakayas1 and Kazantas measured sections which are the fundamentals of these
studies caused impressive results about the evolution of Early Jurassic basins. Sudden faciés and
thickness variations between these two valleys which are 2 krn apart from each other» outline the
fact that the sedimentary environment is 'formed by horst, graben-half graben geometries. While
the thickness of Early Jurassic deposits in. Baltakayasi section is 2 m.» the thickness of deposits in
Kazantas region located 10 km south from Baltakayasi are measyred as 2300 m. Such kind of
sudden differences in sequence thickness are caused by the shape of the paleotopography which is
at the same time interval and very close regions,. Sudden fades variations at very close regions as a.
general character of rift basins, large differences between thickness and basin models formed by
the findings show that these deposits are probably accumulated in a rift basin.

Measured section have generally thining and Fining upward cycles from base to top and the
reflection of prism deposit geometry are taken as typical evidence of rift basins (Eberli, 1987),. In
addition to these,, existence of developed limestones and marls at the red coloured., nodular and
including abundant macro and micro fossils Ammonitico roos faciés» indicate the existence of
horsts at this rift basin. These deposits at the horsts, known as pelagic carbonate platform are
cropped out in a narrow region and induce condensed character (Santontonia» 1993),. Also»
Neptunian dykes which have difference intervals, reach the 20 m.. deep in the Glimiishane Granite
and filled by Early Jurassic deposits are observed in the Gokdere Valley.,

Kamislikiran measured section contains 12 m thickness a basal unit including conglomerate,
sandstone and sandy limestone. This unit's,, age was determined Sinemurian, and first sea
transgression was developed in this time span. Pleinsbachian age obtained from Ammonitico rosso
facies cropping out Gokdere and. Kamuslikiran sections. Although there is 2 km. distance between
Gokdere and. Kamshkiran measured sections, these conglomerate and sandstones was not
observed in the base of Gokdere section.. Therefore, while they accumulating in Kamushkiran area,
Gokdere area must be a submarine high which is far away from continent or above the sea level.

Volcanic rocks or volcaniclastic rocks always seen in a rift basin, these volcaniclastic rocks are
formed a wide body of Kazantas area in our sections.. Tectono-sedimentologic records which are
obtained from Kmkh and Gokdere Valleys reflect rifting movements do not progress to the
continental rifting stage and show quite tectonic regime in Late Jurassic.
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Dogu Pontid Karbonat Platformu, Dogu Pontid orojenik kusaguun Geg¢ Jura-Erken Kretase
paleocografyasmdaki en ©nemli Ogesini olusturur.. 19801i yillardan 20001 yillara kadar bu
karbonat platformununu olusturan, kayaclarla ile ilgili olarak yuritiilen arastirmalarda resif-
organik yigisim disindaki tiim alt-fasiyeslerin cokel yapi-doku, yayilim, fosil toplulugu ve
kalinliklar1 ayrintili olarak sergilenmistir. Son yillarda gerceklestirilen calismalarda Dogu. Pontid
Karbonat Platformunun bazi kesimlerde resital birikimlere iligkin sedimantolojik kayitlar ortaya
konulmustur (Yilmaz, 2001). Paleomanyetik ¢alismalar (Lauer, 1934, Channel ve dig., 1996) Dogu
Pontid Karbonat. Platformundaki Bayburt kesiminin» Gegjura siirecinde yaklasik olarak Ekvator
kusaginda yer aldigim1 ve ideal karbonat birikim kosullarinin varligini ortaya koymustur,. Bu
bulgularin 1giginda,, Bayburt ve yakin yoresinde ylriitiilen calismalarda diger alt-fasiyeslerin
yaninda., Geg¢ Jura siirecinde,, resifal karbonatlarin da biriktikleri konusunda bazi ip uclarina
ulasilmistir. Bayburt sehir merkezinde yer alan Bayburt Kalesi mevkiinde yogunlastirilan
caligmalar, ilk bakista kalin-masif katmanli kiregtasi goriinimli kayaclarin detayli bakildiginda,
timilyle resifal. kirectaglarindan tiiremis .koseli ve kaba bir derecelenme gosteren siki kireg
c¢imentolu mon.ojen.ik breslerden olustugunu gosterir. Bu seviyelerin makroskobik ve mikroskobik,
incelemelerinde blok ve cakillarin tiimiiyle organik bir yigisimdan tiiredigi goril{ir. Gerek matriks
ve gerekse cakillardan elde edilen fosil bulgular Geg¢ Jura'yr isaret etmektedir. Bayburt dogu
yoresinde bu olusuklar tedrici olarak kalsitu.rbid.it ve calpionellidli pelajik kirectaslarina gecis
gosterir... inceleme alan1 ve yakin ydresinde otokton resif kayalarinin yoklugu,, buna karsin Malm
gelismig bir resiften tiiremis monojenik breglerin varligi ancak, bolgesel Olcekte izlenen. Dogu
Pontid Karbonat Platformunun evrimi ile agiklanabilir., Bu evrime iliskin bulgular Yilmaz (2002)'
de ayrintilari ile sergilenmistir. Bu calismalarda Dogu Pontidlerdeki Mesozoyik paleocografyasniin
birbirini takip eden sikistirmak ve genlesmeli tektonik donemlerle  sekillendirildigi ve ikinci
riftlesme fazina bagh olarak gelisen genislemeli rejimde normal faylarla karbonat platformunun
parcalanarak havzada derinlik saglandig1 belirtilmigtir.. Ge¢ Jura sonunda inceleme alanini
etkileyen bu kuvvetler Bayburt yoresindeki otokton resif birikiminin oldugu alanda platformu
parcalamis ve bu birikimden tiireyen kirintililar platformu pargalayan fay eteginde birikerek
giincel monojenik breglerin olusumunu sonuclanmustir.
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Tectono-Sedimentary Records of Upper Jurassic
Bayburt Reef and Its Place in The Regional Geology

Eastern. Pontide Carbonate Platform is an important part of Late Juarassic-Early Cretaceous
paleogeography of eastern Pontide orogenic belt. Researchs which were releated to rocks forming
carbonate platform were displa)sed in detail all of the sub-fa.cies of from-texture, distribution, fossil
collection and thickness of sediments except, to reef-bioherm from, 1980 to 2000°. Sedimentological
records which are related to reefal deposits were exposed at some part of Eastern Pontide
Carbonate Platform in some studies performed in recent years (Yimaz, 2001).- Paleomagnetic
studies (Lauer 1984; Channel, et all., 1996) indicated that Bayburt region which is at the Eastern
Pontide Carbonate Platform is nearly located at equatorial belt and outlined, the existence ofideal
carbonate accumulation conditions during Late Jurassic. With the help of these findings, some
leads were obtained regarding the accumulation of reefal carbonates in addition to sub-fades
during Late Jurassic by the studies performed in Bayburt region. Studies intensified at the
Bayburt Castle in the centrum of Bayburt implies that rocks which look like as thick-massive
carbonate beds are in the form of monogenic breccias of strict caicite cement showing angular and
rough grading derived totally from reefal 'carbonates when, investigated in detail. Block and
boulders considerably derived, from a bioherm in investigations of these levels as microscopically
and macroscopically. Fossil records which were obtained from. both, matrix and. boulders indicate
Late Jurassic, These sediments show gradually transition to calcitubidite and pelagic limestones
including calpionellids in eastern Bayburt., Autochthon, reef rocks are not observed in the studies
area and its surroundings. However,, existence of monogenic breccias derived from mature reef
can be explained with evolution of eastern Pontide Carbonate Platform observed, in. regional scale,.
The findings related to* evolution of Eastern. Pontide Carbonate Platform were published in. detail
by Yilmaz (2002). In these studies, Mesozoic paleogeography of eastern Pontide is shaped by
compressive and extensive tectonic periods following each other and carbonate platform, is broken
by normal, faults and the basin, gained a deeper position in extensional regime related to second
rifting phase. These movements effecting the study area broke the carbonate platform which, has
autochthon reef deposits in Bayburt area and. elastics derived from these deposits accumulated at
the fault scarp where the fault brake the platform resulted the evolution of monogenic breccias at
the end of Late Jurassic..
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| 11 Bolgelerinde Volkanizmanin Duraksadigi Ddnemlerin Cékel Kapilar::
Zigana Tortu-Grauite Akmalari, Kuzey Dolu Turkiye

Cemil Yimaz, Ziya Kirmaci, Cuneyt Sen, Sibel Ozgiir
Karadeniz Teknik Universitesi, MMF, Jeoloji Miih. Boliimii, 61080,, Trabzon

Bu calismada, Trabzon-Zigana yoresinde yay i¢i havzalarda olusmusg tortul kayaglar incelenmistir.
Dogu Karadeniz Bolgesi'nin kuzeyi, litolojik olarak yanal ve diisey yonde farkliliklar gosteren Geg
Kretase yash volkanik ve volkanoklastik .kayaclarla, bu govdeler arasinda yer alan tortularin yaygin
olarak yiizeylendigi bir alan konumundadir. Pontid volkanik yay1 olarak tanimlanan bu zondaki
kayaglar kiyidan 30 km gilineye kadar olan kesimde cogunlukla volkaniklastik, buradan Torul'a
kadar olan. diger kesimde ise daha cok volkanik karakterlidir ve calisma alani bu kisimdadir.

Inceleme alaninda bulunan volkanitler, mikrolitik, mikrolitLk-porfirik dokulu bazalt, hazaltik-
andeziilerden olusur. Fenokristal olarak, plajiyoklas icerirler ve yogun kloritlesme spilitlesme
gosterirler.. Kimyasal olarak sub-alkalin karakterli olup, iz element ve nadir toprak element
icerikleri bakimindan volkanik yay kayaglarimn oOzelliklerini tasirlar.. Zigana-Bekciier yoresinde
volkanik, kayaclar arasinda yer alan ¢okel istif yayin gelisimine iligkin onemli kayitlar icerir,. Tortu-
gravite akmasina bagl olarak gelisen, ve degisik, kaynaklardan (volkanik. Gec Jura Erken Kretase
vash platform karbonatlari» Ge¢ Kretase yash resifal karakterli self karbonatlari, vs.) beslenen istif
iri cakildan-kum boyutuna kadar belirgin derecelenme' gosteren tane-destekli cakiltasi-pelajik
kirectasi agdalanmasindan olusur,. istifte alttan iiste dogru yer yer .kanal dolgulari tarafindan
kesilen, cakiltaslanmm kalinliginda 6nemli bir degisim olmamasina karsm, kirectast katmanlarinin
kalinlig1 20 m den 1 m. ye kadar giderek dereceli bir sekilde azalir.. Ayrica, istifin alt seviyelerindeki
cakiltasi katmanlarinda yaygin olarak goézlenen feldispat (6zellikle plaj.ioklas) ve bazalilk kayac
kirintilart tsle dogru dereceli bir sekilde azalarak yerlerini belirgin, olarak selften tiireme kiregtasi
ve cok daha az olarak da kuvars kirmtilarina birakir., Diger taraftan,, istifin alt seviyelerindeki 2-3
cm,, kalinhiginda kiltasi ara tabakalari iceren pelajik kirectasi katmanlarinda kismen bol olarak
gorlilen, sili boyundaki terrijen kirinti igerigi, istifin < iist seviyelerine dogru dereceli bir sekilde
azalarak yok olurlar,. Bu azalmaya paralel olarak kiltagi ara tabakalarinin yok olmasiyla birlikte
pelajik fauna (Globotruncana sp, Radiolaria sp.) iceriginde de belirgin bir artis gdzlenir. Bu olgu,
Pontid volkanik Yayi'nda volkanik etkinligin ozellikle Ge¢ Mesozoikte siirekli olmadigini, volkanik
etkinligin yavasladigit ve/veya durdugu donemlerde tektonik acidan duraysiz derin deniz
canaklarinda tortu-gravite akmalarina baglh olarak gelisen yay ici ¢okellerin biriktigini ortaya
koyar.
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Sedimentary records of the quite volcanic period of subduction zones:
sediment-gravity flows of Zigana area, northeastern Turkey

In this study, intra arc basin sediments of Trabzon-Zigana area of eastern Black Sea region are
investigated., In the region, lithologically vertically and horizontally uncontinuous Late Cretaceous
volcanics, volcanoclastics intercalate sedimentary rocks,. This zone of the region is defined as
Pontide Volcanic Arc. Volcanoclastic rocks are dominated In the first 30 kin's from. Black Sea coast
to south in the arc, whereas the rest till Torul are volcanic in character and study area situated in
this part of the arc

Volcanic rocks of study area are mainly basalt and andésite in composition and are shown.
microlitic-porphyric and microlitic structure. Plagioclase is the main phenocryst phase on these
vokanics and they show intense chloritization and spilitlzation.. Chemically,, they are sub-alkaline in
character and have similar range of trace element and rare earth, elemeni concentrations with
those of known arc vokanics. The sedimantary sequence that inside the volcanics in the Zigana-
Bekciler area carries important records on the evolution of the arc. The sequence developed as
sediment-gravity flow and feed from different sources (volcanics, late Jurrasic-early Cretaceous
platform carbonates, late Cretaseous reefal limestones, etc). The thicknesses of the conglomerates
in the sequence are not vary., However, the thicknesses of the limestones vary from. 20 m. on. the
bottom to Im on the top. Plagioclase and basaltic grains that common constituent in conglomerate,
decrease to the top where the limestone grains derived from shallow marine area and quartz
grains replace them,. The sedimentary pile characterized thinning and fining upward sequences-
Decreasing siltsto.ne on the top of the sequence results increasing red limestone that Include
abundant pelagic foraminiferas (Globotruncana sp., Radilaria sp.). The existence of the
sedimentary sequence is proof unstable deep marine sedimentary basin during quite volcanic
periods in the eastern Pontide volcanic arc.
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Kretase Dayk Kimelerinden Ortaya Cikarilan,
Bali Karadeniz'in Acilmasi Sirasindaki Stres Rejimi;

Zahide OZGORUS, Aral OKAY

Avrasya Yer Bilimien Enstitiisii Istanbul Teknik Universitesi

Kretase doneminde, yay arkasi havzasi olarak Pontid magmatik yaymin kuzeyinde agilan
Karadeniz, Orta Karadeniz sirt1 ile birbirinden ayrilan, Bati ve Dogu Karadeniz okyanussal alt
havzalarindan olusmaktadir,. Kretase'den giiniimiize kadar gelen ve kalinlig1 15 km nin. lizerinde
olan ¢ekellerden olusan Bati Karadeniz havzasi., bliylik bir olasilikla okyanussal temelin lizerinde
bulunmaktadir. Buyiik bir kalinliga sahip olan bu sedimenter istif, Karadeniz okyanussal
.kabugunda bulunmasi muhtemel manyetik anomali alanlarini1 gizlemektedir. Bundan- dolayi,
Karadeniz'in agilmasi sirasinda yayilan, sirtin olusumu ve stres dagilimi ile ilgili dogrudan bir bilgi
bulunmamaktadir. Biz Karadeniz'in giineyinde bulunan Istanbul bolgesindeki Kretase dayk
kiimeleri tizerinde ayrintili geometrik calismalar yaparak bu problemi ¢ozmeye c¢alistik.

Bogazin her iki yakasinda da egemen, olan Paleozoyik istif, Ordovisyen kitasal kumtaglanndan
Karbonifer flisine kadar cesitli kayaklardan olﬁgan, transgresif bir istiftir. Paleozoyik sedime.ntl.erin
kuzeyinde, Karadeniz kiyisi boyunca Ust Kretase yash andezitik aglomeralar, lavlar ve tiiflerden
olusan dar bir serit bulunmaktadir.

Paleozoyik kumtaglan ve kiregtaslar1 bir ¢cok andezitik dayk, sil ve kiiciik, sokulumlar tarafindan
kesilmistir.. Ayrica, Istanbul bolgesinde.,, yast Rb/Sr .metodu ile 65+/-10 Ma olarak, bulunan, biiyiik
bir granodiyorit Kkiitlesi Paleozoyik sedimentlerinin icine sokulmustur. Kretase Mpobazal
sokulumu,. Pontid magmatik yaymin bir parcasini olusturdugu icin. Bat1 Karadeniz: havzasinin
acilmasiyla ilgilidir. Dayklarin dogrultusunun, en kiiciik ana stres yoniine dik,yay arkasi agilma
eksenine ise paralel olmasi tahmin edilmektedir.

Istanbul bolgesinde, bogazin her iki tarafinda 100'in iizerinde dogrultu ve egim Olciilmiistiir...
Genellikle andezitik bilesime sahip olan ve kalinliklar1 10-20 cm den birkac metreye kadar degisen
dayklarin boyu. ise onlarca metre olabilmektedir. Dayklarin azimutlart 35° ile 120° arasinda
oldukca genis bir dagilima sahip olup, ¢ogunlugu 65°ile 95° arasinda yogunlasmistir.. Dayklarin
ortalama azimutlari, asag1 yukar1 dogu-bati yoniinde yayilan sirta ve kuzey-giiney yonli en kiigiik
sikistirict stres yoniine uyumludur..Dayklarin ¢ikis yoniiniin dagilimlarinin genis olmas» Karadeniz
havzasinin olusmasi sirasinda aktif olan ve onun dogu sinirin1 olusturan Bati Karadeniz; Fay'ina
yakin ol masindan kaynaklanabilir..
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Stress Regime During the Opening of the Western
Black Sea Dedeuced from Cretaceous Dyke Swarms

The Black Sea opened as a back-arc basin during the Cretaceous north of the Pontide .magmatic
arc. It consists of two oceanic subbasins, the West and East Black Sea basins, seperated by the Mid-
Black Sea ridge.. The West Black Sea. basin comprises Cretaceous to Recent deposits, over 15 km. in
thickness, which most probably lie over an oceanic basement., The great thickness of the
sedimentary infill masks any magnetic anomaly pattern that may be present in the Black Sea
oceanic crust. Thus, there is no direct information on the orientation of the spreading ridge and
on. stress pattern, during the opening of the Black. Sea. We have attempted to solve this problem.
through a detailed geometrical, study of the Cretaceous dykes swarms in the Istanbul region south
of the Black Sea..

The geology of both sides of the Bosphorus is dominated by Paleozoic sedimentary rocks, which.
from a. transgressive sequence ranging from Ordovician continental sand.ston.es to Carboniferous
flysch. North, ofthe Paleozoic sediments along the Black Sea coast, there is a narrow strip of Upper
Cretaceous andesitic agglomerates, lavas and tuffs..

The Paleozoic sandstones and limestones are cut by numerous andesitic dykes, sills and. small
intrusions. Additionally, a large granodiorite in. the istanbul region, dated by Rb/Sr method as 65
+/- 10 Ma, has intruded the Paleozoic sediments.. The Cretaceous hypabyssal intrusions constitude
part of the Pontide magmatic arc, and are thus related to the opening of the West Black Sea. basin..
The strike- of the dykes is expected to be the perpendicular to the least, principal, stress direction,
and parallel to the back-arc spreading axis.

We measured the strikes and dips of over 100 dykes in. the Istanbul region on both sides of the
Bosphorus.. The dykes are generally andesitic in. composition and. range in. thickness from a few
tens centimetres to several, metres, and generally can be followed tens of metres along strike., The
azimuth of the dykes shows a relatively wide scatter between 35° and 120° with a. concentration
between 65° and. 95°., The average azimuth of the dykes is consistent with a roughly east-west
trending spreading ridge, and. with a. least compressive stree oriented north-south. The made
scatter in the orientation, of the dykes might be related to the vicinity of the West. Black. Sea. Fault,
which, was active during the opening of the Black Sea basin and formed its eastern termination.
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Bolu Metamorfitlerinde Yeni Zirkon (Tek Zirkon, Pb/Pb) Yaslari Ve
Amfibolitlerin Kokeni Hakkinda Bulgular (Bolu, Kuzeybati Turkiye).

A.Murat AY*, Yavuz ERKAN*, A.UmitTOLLUOGLU**, Hasan BAYHAN*, Lukas BAUMGARTNER s

*Hacettepe Universitesi, Jeoloji Miihendisligi Béliimii, 06532, Beytepe Ankara
**Yiiziinciiytl Universitesi Jeoloji Miihendisimi Boliimii, Zeve Kampsii, Van

***Lozan Universitesi Mineraloji ve Jeokimya Enstitiisii (IMG) CH-1015, Lozan, Isvicre

Inceleme alani Bolu kuzeybatisinda Kaynasli, Diizce, Yigilca civarindaki 1/25.000 6lcekli Adapazari
G26 c2, b3-b4 ve Bolu G27 aS-a4 nolu paftalan icinde yeralmaktadir ve yaklagik 650 knf'lik bir
alan kaplamaktadir.

Bolu Masifinde yapilan bu ¢alisma ile yorede ylizeylenen metamorfik ve sedimanter kayaclann
mineralojik-petrografik, yapisal jeoloji ile ilgili sorunlarin coziimlenmesi amaclanmistir. Bu
kapsamda Bolu Metamorfitleri, Alt Metamorfitler {amfibolit, amfibol-gnays, mika-gnays, amfibol-
mika-gnays, metadiyorit ve metagranitler) ve Ust Metaporfitler (kuvarsit, metakumtasi, fillit ve
rekristalize kirectaslarl) olmak iizere iki ana boliimden olusmaktadir., Inceleme alaninda
sedimanter birimleri. Ortii Birimleri (konglomera, kumlasi, silttasi, kiltasi, kirectasi, fosilli
kirectast) (Kretase-Tersiyer yasli, paleontolojik yas tayini g¢aligmalari sonucu) ve Kuvaterner
Olusuklart (moloz ¢okelleri, aliivyon ve traverten) temsil eder. Ayrica, bolgede genellikle Alt
Metamorfitler icerisinde ve onlar1 bazen keser durumda, genc evrede magmasal faaliyetler ile
yerlesmis ve cogunlukla 1/25.000 olcekli haritalanamayacak boyutlarda, aplit, mikrodiyorit,
andezit ve bazalt dayklarina rastlanimustir.,

Bolu Metamorfitlerini olusturan, ilk boélgesel dinamotermal metamorfizmanin, st amfibolit
fasiyesinde (MI) oldugu diisiiniilmektedir. Daha sonra bunu takip eden zamanda. Ust
Metamorfitleri olusturan ve ayni zamanda Alt Metamorfitleri de etkileyen yesilsist fasiyesinde
retrogresif (gerileyen) bir metamorfizma olarak tanimlanan M2 metamorfizmasini etkili oldugu
saptanmustir. Son. olarak, goreceli olarak Ust Miyosenden sonra (Neotektonik Dénem) olustugu
disiiniilen, kataklastik bir metamorfizmaya (M3) maruz kaldigi belirlenmistir. Ayrica amfibolit
fasiyesinin alt fasiyesleri de, epidot-amfibolit, amfibolit, {ist amlfibolit fasiyesleri seklinde
ayntlanmisgtir.

Inceleme alaninda Alt Metamorfidere ait temiz, bozunmamis ve .zirkonca zengin bir amfibol»
gnaysdan termal iyonizasyon yontemi ile, (zirkonlar kullanilarak) yas fayini caligmalar1 yapilmustir..
Zenginlestirilen ii¢ adet zirkon minerali analize uygun bulunmus ve yas tayini yapilmistir. Yas
tayini yapilan zirkonlarin tipi uzun, prizmatik sekilli, yaklasik 250/m1 uzunlugunda, kirmizi
kahverengimsi renkli, temiz ylizeyli, piramit yapilidir. Sonugta, Alt Metamorfitlerin yasi olasi
459+5,4 m.y, yani Alt Ordoviziyen, Landeliyen olarak saptanmustir.

Bolgede yiizeylenen Alt Metamorfitlere ait 35 adet amfibolit Ornegi lizerinde major ve iz element
analizleri yapilmistir.. Bu analizler sonucunda amfibolitlerin kokensel olarak ortomagmatik bir
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kokene sahip oldugu, koken kayacinin muhtemelen bazalt, bazaltik andezit, andezit karakterinde,
subalkalin, cogunluk Ornegin toleyitik karakterde, bir kisminin ise kalkalkalin nitelikte oldugu
saptanmuistir.,

A Data About the Origin of Amphiholites and Limited New Zircon Lead-Lead
Ages (Single Zircon Ph/Pn) in Bolu Metamorphites (Bolu, Northwest Turkey)

This study focuses on metamorphic and sedimentary rocks located at Kaynash, Diizce, Yigilca (NW
Bolu) region, having an area of 650 sq., km. within 1/25.000 scaled Adapazart G26 c2, b3-b4 and
Bolu G27 a3-a4 topographic maps,.

This present study aims to solve problems related to the mineralogy., petrography and structural
geology of the metamorphic and sedimentary rocks outcropped in the Bolu Massif. The Bolu
Metamorphites contain two main subunits, as Lower {amphibolite, amphibole-gneiss, amphibole-
mica-gneiss, mica-gneiss, metadiorite and ineta.gra.ni te)., and Upper Metamorphites (quartzites,
metasandstone, phyllite and recrystalized limestone). In study area., sedimentary rocks -represent
as Cover Units of Cretaceous-Tertiary age (conglomerate,, sandstone, clay stone,, siltstone,
fossiliferous limestone, limestone) and Quaternary deposits (debris deposits, alluvium. * and
travertine),. In addition, vein rocks such as aplithe, microdiorite, andezitle and basaltic dikes with a
size not to map in 1/25.000 scale' have been determined generally within and sometimes as cutting
the Lower Metamorphites, and they were probably settled during late magniatic activity.

This study implies that the first regional dynamothermal metamorphism occurring in the region is
in the upper amphibolite faciés (M1) and formed the Lower Metamorphites... Later, following up,
the greenschist faci¢s metamorphism (retrograde metamorphism; M2) developed, and it affected
to the Lower Metamorphites and formed the Upper Metamorphites at the same time. In the end,,
after Upper Miocene (Neotectonic Period), the investigated area has been controlled by the
cataclastic metamorphism (M3). Besides, the subfacies of the amphibolite have identified as
epidote-amphibolite, amphibolite and upper amphibolite fades.

In this study, isotopic age determination using a thermal ionization-lead' age method has been
performed on a clear and unaltered zircon from the amphibole-gneiss in. the Lower
Metamorphites,. Enriched, three zircon mineral have been thought to be proper to analyse and
have been studied.. The types of zircons, studied, in this study are long, prismatic shape,,
approximately 250/xin tall, red brownish coloured, clear surface, pyramite structured,.
Consequently the age of Lower Metamorphites have been found probably 459+5,.4 m.a.,
indicating a. Lower Ordovician (Llandeilian) period..

35 major and trace element analyses have been performed on the amphibolite samples in study
area belong to the Lower Metamorphites,. As a result of these analyses; analytical data, have been
evaluated for their origins.. This study implies that amphibolite samples show an orthomagmatic
origin with the protolith in probably basalt, basaltic andezite and andezitte characters, which are
subalkaline with most, samples in tholeiitic and small in calkalkaline characters,,
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Kirsehir Masifi Metamorfitleri Stratigrafisinde Yeni'Gozlemler

Yurdal Geng

Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe-Ankara.

e-maih  ygenc@hacettepe.edu.tr

Bu giine kadar Kirsehir» Akdagmadeni ve Nigde masiflerini olusturan metamorfik. kayaclar icin
literatiirde benzer litostratigrafik istifler 6ne silirilmiistiir (Seymen 1982; < Tolluoglu 1986;
Gonciioglu ve digerleri. 1991). Bu istiflere gére metamorfitler tabanda mermer, amfibolit ve
kuvarsit bandlao iceren gnays ve sistlerden olugmaktadir, Bu temel lizerine kuvarsit-mermer-gist-
amfibolit-kalksilikatik gnays ardalanmasindan olusan bir seri gelmektedir.. Metamorfitlerin en st
kesimi ise yer yer metagOrt arakatkiiari iceren mermerlerden olusmaktadir. Metamorfik istif i¢in
Mesozoyik oncesi veya Paleozoyik-Mesozoyik gibi genel yaslar verilmektedir.

Kirsehir metamorfik masifinde yapilan detay jeolojik calismalar, literatiirde verilen metamorfik
istiflerden farkl bir litostratigrafik dizilimin mevcut oldugunu ortaya koymaktadir. Gozlemlerimize
gére metamorfitlerin tabani alttan iiste dogru, amfibolit ve migmatitik gnayslar, sist-gnays ve
mermer ardalanmasi ve mermerlerden olusan bir istifle temsil edilmektedir. Bu. temel, serisinin
tizerinde agisal uyumsuzlukla metakuvarsit ve seyrek mermer arabandlari iceren muskovit ve
biyotitsistlerin hakim oldugu metamorfitler yer almaktadir. Bu metamorfitler ise' mikasist-
amfibolit-kalksilikatik gnays ve metakuvarsit ardalanmasi tarafindan ilizerlenmektedir... Metamorfik
istif iistte mermer ara bandh mikasist ve amfibolsistlerle sona ermektedir.

Kirsehir  yOresi  metamor.fitlerin.de yas verebilecek herhangi bir fosil  bulgusuna
rastlanilmamustir .Ancak Kirsehir Masifi metamorfitlerinin litostratigrafik istifi,, literatiirde verilen
Konya  ve Kiitahya-Bolkardagi  yoresi metamorfitlerinin  litostratigrafi istifleriyle
denestirilebilmektedir. Bu yorelerdeki metamorfitlerin alt kesimleri, i¢in Siluriyen -Devoniyen, st
kesimleri igin ise Karbonifer-Permiyen yaslar fosil bulgularina dayanilarak: verilmektedir. Kirsehir
Masifi metamorfitlerin  de fosil bulunamamasina ragmen- metamorfik istifin bu yorelerin
metamorfik istifleriyle korele edilebilir olmasi nedeniyle diskordans diizleminin altindaki
metamorfitlerin  Siluriyen-Devoniy en, diskordans diizleminin iizerindeki metamorfitlerin ise
Karbonifer-Permiyen yasli olabilecekleri diisiiniilmektedir.,

New Observations on the: Metamorphic
Stratigraphy of the Kirsehir Massif

In the literature, similar metamorphic stratigraphies were proposed for Kirsehir, Akdagmadeni
and Nigde metamorphic massifs (Seymen 1982; Tolluoglu 1986; Gonciioglu. et al. 1991). Based, on
the proposed stratigraphies, the metamorphic rocks, at the bottom,, mainly consist of metapelitic
and metapsammitic gneiss and schist with amphibolite, quartzite and marble intercalations.These
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rocks are overlaid by alternations of schist-amphibolite and calcsilicatic gneisses. The marbles with
metachert intercalations are found at the top of the metamorphic series. The age of the
metamorphic rocks is assigned in the literature as Paleozoic-Mesozoic or older than Mesozoic.

The detailed study by the author in. Kirsehir Metamorphic Massif reveals a different metamorphic
stratigraphy from that given in the literature.. In Kirsehir Massif, metamorphic rocks are
subdivided into two lithostratigraphical divisions; a basal and a cover unit. The basal unit forms the
base of the metamorphic rocifs and from bottom to top mainly consists of amphibolite interlayered
migmatitic mica gneisses, alternations of marble-schist and gneisses,, and marbles,. The basal unit is
un conformably overlaid by the cover unit. The lower part of the cover unit is mainly composed of
muscovite and biotite schists with marble,, amphibolite, calcsilicatic gneiss and metaquartzite
intercalations. These * metamorphic rocks grade upward to marble intercalated mica and amphibole
schists.

For the age determinations, it is not possible to find any fossil, in the metamorphic rocks of the
Kirsehir Massif. But the above given metamorphic lithostratigraphy of the Kirsehir Massif can be
correlated with the lithostratigraphy of the metamorphic rocks of Konya and. Kiitahya-Bolkardag
regions. According to the fossil contents of the metamorphic rocks in these regions,, the ages of
Silurian-Devonian and Carboniferous-Permian are assigned to the lower and upper parts of the
metamorphic stratigraphy. Based on the correlation between the metamorphic stratigraphy in the
Kirsehir Massif and, Konya and Kiitahya-Bolkardag: regions, Silurian-Devonian and
Carboniferous-Permian ages for the basal and the cover series of Kirsehir Metamorphic Massif are
also proposed,, respectively.
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Afyon Zonu'na ait Triyas Yagl Metasedimenfler de Bolgesel
Fe-Mg Karfolit Olusumu ve Metamorfik Evrimdeki Anlami

Osman CANDAN*. Roland OBEBHANSLJ**, Mete CETINKAPLAN*,
Gaétan RIMMELE** ve Ciineyt AKAL*

*Dokuz Eyliil l?niversitesi,, Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Bornova / Iznar
** Institutfiir Geowissenschaften, Universitit Potsdam, Postfach 601553, Potsdam 14415, Germany

Anatolidlere ait temel zonlardan birini olusturan. Afyon Zonu kuzeyde Tavsanli Mavisist Zonu,
glineyde ise Menderes Masifi ile tektonik olarak sinirlandirilmaktadir. Afyon Zonu'nun orta
kesimine ait metamorfik kaya istifi iki. ana topluluktan olusmaktadir,. Bunlar; 1) Pan-Afrikan yash
alt topluluk ve 2) Mesozoik - Erken Tersiyer yash st topluluktur., Barrow tiirli orta dereceli
metamorfizmadan etkilenmis, ¢ok evreli deformasyon verileri iceren alt topluluk yersel, kuvarsit
diizeyleri iceren, homojen yapida granat-albit mika. sist ve albit mika sistlerden, yapilidir.. Karbonat
diizeyleri kapsamayan bu metakirintili seri giaukofan iceren, stok ve damar karakterinde
metagabrolar ve Menderes Masifi'ndeki Triyasik lokokratik ortognayslarla korale edilebilecek
Iolokratik metagonitler tarafindan kesilmektedir.. Pan-Afrikan temeli uyumsuz olarak iizerleyen
Triyas - Erken Paleosen {GOnciioglu ve dig. 1.992) yash st topluluk taban konglomeralari ile
baslamaktadir., Ust toplulugun Gondwana'nun kuzey kesiminde Neotetis okyanusunun acihs
asamasini temsil ettigi diisiiniilmektedir,, iyi yuvarlaklasmis kuvarsit ve karbonat cakillarindan
yapili bu metakonglomeralar dereceli olarak, kumtasi, siit tas1 ve ¢camurtasindan tiireme kuvarsit,
kuvars fillit ve Mitlere gegis gostermektedir.. .Fillitlelin. tist kesimlerinde karbonat diizeylerinin
yogunlugu, artmaktadir,. Metakirintiliiarin ilksel fasiyes oOzellikleri karasal - si§ deniz ortamini
yansitmaktadir.

Fillitik seri yaklasik 10G m kalinliginda, kirmizimsi gri kuvars fillit, fillit, karbonat fillit ve mermer
ardalanmasindan yapili bir gecis zonu ile yaklasik 2000 m kalinliginda, platform, tiirii karbonatlar
tarafindan lizerlenmektedir. Ayrica yanal devamsiz diizeyler ve mercekler seklinde bulunan ve
giaukofan iceren bazik kayaglara bu gegis zon.u icerisinde yaygin olarak rastlanmaktadir. Fillitler
icerisindeki mermer bantlar1 ve platform tiirii karbonatlarin en alt ve st diizeyleri biiylik oranda
kalsite dontismiis, siitnnsu ve/veya lifsi aragonit kristallerinden yapihdir., Platform tiirii karbonatlar
baskin olarak masif ve/veya kalin katmanl,, gri renkli dolomitlerden olugmaktadir,. Bu kayaclar
dereceli olarak, platformun batisini ifade eden, ince ¢ort diizeyli karbonatlara gecmektedir,. Bu
pelajik karbonatlar boylar1 20 cm ye ulasan, rozet sekilli siitunsu karbonat kristallerinin varligr ile
karakterize olmaktadir. Diisiik, dereceli metamorfizmadan korunmus kesimlerindeki, paleontolojik,
veriler st toplulugun Anisiyen - FErken Maastrihtiyen yag aralifina sahip oldugunu
gostermektedir (Ozcan ve dig. 1989),. Pelajik mermerler calisma alanin, kuzeyinde siiniimlii bir
makaslama zonu ile Ust Maastrihtiyen-Alt Paleosen yasl olistostrom tarafindan tektonik olarak,
uzerlenmektedir., Filig fasiyesin.de kumtasi-seyl ardalanmasindan yapili matriks yiiksek basing
metamorfizmasma iliskin herhangi bir veri icermemektedir. Olistostrom. icerisindeki bloklar baskin
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olarak platformdan tiureyen neritik ve pelajik kirectaslanndan yapilidir. Bunlarin yani sira
olasilikla Tavsanli Zonundan tlireme mavisist ve platformun kuzey kenari tizerine yerlesmis
okyanussal litosferden tiireme ofiyolit ve serpantinit bloklarina da rastlanmaktadir. Si1g denizel
karakterde silttasi, marn ve kirectaslanndan yapili Ust Paleosen - Alt Eosen yash (Ozcan ve dig.,
1989) metamorfik olmayan kay aglar tiim birimleri uyumsuz olarak Oortmektedir»

Afyon Zonu'nun Balikesir. {Simav KD'su ve Kiitahya kuzeyi), Afyon (Altintags KD'su ve Bayat
kuzeyi) ve Konya'yl. {Sizma, batisi) igeren yaklasik 250 km lik kesiminde. Erken Triyas yash kirintili
metasedimentler icerisinde bolgesel Olcekte Fe-Mg karfolit olusumu ilk kez bu caligma ile ortaya
konulmustur. Karfolitler 3 cm. capa ulasan, rozet sekilli kristaller ve kuvars damarlari icerisinde 8-
10 cm uzunlugundaki lifler seklinde bulunmaktadir. Fillit ve cakiltaslan icerisindeki karfolit
olusumlari ilksel sedimanter kayaca ait Al'ca zengin diizeylerce denetlenmektedir. 'Fe-Mg karfolit-
pirofillit-kloritoid* ve *Fe-Mg Kkarfolit-kloritoid-fengit" metapelitlerde gbézlenen, ana
parajenezlerdir. Fe-Mg karfolit iceren topluluklar ve kalinti aragonitin varligi Afyon Zonu'nu
etkileyen diisiik dereceli YB/DS metamorfizmasinin 350 £50 C° sicaklik ve 8-10 kbar basing
kosullarinda gerceklestigini gostermektedir.. Bu P/T kosullari, Mesozoik yash pasif kita kenari
sedimentlerini altlayan Pan-Afiikan temel ile birlikte yaklasik 35 km. derinlige gomiuldiigiini isaret
etmektedir.

Ust metamorfik topluluk ve onu uyumsuz olarak érten metamorfik olmayan serilerden elde edilen
paleontolojik bulgulara dayali olarak Afyon Zonu'nu etkileyen. YB/DS metamorfizmasi icin olasili
Paleosen yast onerilebilir,. Bu. yas, Anatolid - Torid platformunun kuzeye dalimiyla baglantili
olarak gelisen YB/DS metamorfizmalannin Tavsanli Zonu (Koniasiyen, 88 my), Likya. naplar1 (Gec
Kretase - Eosen?), Afyon Zonu (Paleosen ?) ve Menderes Masifinde (Eosen. ?) oldugu gibi
kuzeyden giineye dogru diizenli bir sekilde genclestigini gostermektedir.,

Regional Occurrence of Fe-Mg Carpholite in Triassic Metasediments of Afyon
Zone; Turkey: Implications For Metamorphic Evolution.

Afyon Zone of Anatolides is tectonically bounded by the Tavsanli Blueschist Zone and the
Menderes Massif at the north and south, respectively.. The metamorphic succession ofthe central
part of Afyon. Zone can be divided into two groups: 1) Pan-African lower sequence and 2)
Mesozoic - Early Tertiary upper sequence. The lower sequence, which shows Barrovian-type
medium-grade regional metamorphism and poly-phase deformation, is characterized by the
homogeneous garnet—albite-mica schist / .albite-mica schist with minor quartzite interlayers. This
carbonate—free clastic sequence is intruded by numerous glaucophane-beating metagabbroic stocks
and veins and leucocratic metagranites which can. be correlated with the Triassic leucocratic
orihogneisses of the Menderes Massif. The Triassic to Early Paleocene (Gonclioglu et. al 1992)
upper sequence,- overlying unconformably the Pan-African basement, starts with basal
metacongiomerates. The upper sequence is thought to represent, the initial stage of the opening of
the Neotethyan ocean on the northern margin of Gondwana. These' metacongiomerates with well-
rounded pebbles of quartzite and/or carbonate are gradually overlain by quartzite» quartz-phyllites
and phyllites originated from sandstone» siltstone and mudstone... Marble layers dominate in the
uppermost part, of the phyllites. The lithofacieses of protoliths of clastic metasediments indicate a
continental to shallow-matin environment.

The phyliitic sequence is conformably overlain, through an intervening 100-m-thick reddish-gray
quartz-phyllites, phyllites, calcerous phyllite and marble, by a 2000-m-thick platform-type
metacarbonates. Glaucophane-bearing metabasic rocks> as lenses and discontinuous horizons,
commonly occur in. this transition zone. The lowest and uppermost levels of the platform-type,
metacarbonates» as well as the rnable layers in phyllites, are made up of the columnar and/or
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fibrous carbonate crystals which are commonly pseudomorphosed after aragonite, The main
lithology of the platform carbonates consists of gray colored massive to thick bedded dolomites..
The platform-type carbonates pass gradually into pelagic marbles with chert layers representing
foundering of the platform,. These pelagic carbonates are characterized by rosetta-Iike columnar
carbonate crystals, up to 20 cm in length. Although the whole sequence has undergone low-grade
metamorphism, an age .interval, from bottom to top, between Anisian and .Early Maastiihtian
based on the preserved fossil evidence is well documented by Ozcan et al., (1989),. In north of
study area, pelagic marbles are technically overlain by Upper Maastrichtian - Lower Paleocene
olistostrome with a ductile shear zone.. The olistostrome with no HP evidence in very low-grade
matrix consisting of.flysch-type mudstone and sandstone intercalation, contains huge pelagic and
neritic limestones blocks, as well as blueschist, ophiolite and serpentinite derived from the
exhumed Tavsanli zone and oceanic lithosphére obducted onto the northern, margin of the
platform. Non-metamorphic Upper Paleocene - Lower Eocene (Ozcan et al 1989) shallow-water
sediments consisting of siltstone, marly limestone and limestone,, unconformably cover all the
units,.

The regional occurrences of Fe-Mg carpholite in- the Afyon Zone from Balikesir (NW of Simav,
south of Kiitahya) via Afyon (MW of Altintas, north of Bayat) to Konya (west of Sizma) over a
distance of 250 km, are recognized for the first time in the Early Triassic clastic metasediments.
They occur as rosette-like crystals up to 3 cm in dimension in metapelites and 8-10 cm, long fibres
in quartz segregations. The' carpholites as rock-forming minerals, are obviously controlled by the
Al-rich parts of metapelites and quartz metaconglomerates with pure pyrophyllite patches and
layers.. The mineral assemblage of metapelites includes "Fe-Mg carpholite-pyrophyllite-chloritoid"
and. "Fe-Mg carpholite-chloritoid—phengite". Fe-Mg carpholite-bearing assemblages and the relics
of aragonite involve temperature of about 350150 C° and minimum, pressure of 8-10 kbar, which
clearly indicate a low-grade, high-P/low-T metamorphism. This P-T condition corresponds to a
burial depth of about 35 km for the Mesozoic passive continental margin sediments and the
underlying Pan-African supracrustal metasediments,,

A probable Paleocene age for H.P/LT metamorphism based on the paleontological evidence ofthe
upper metam.orp.hic units and overlying non-metamorphic sediments can be suggested. This
implies the continuous younging of high-P / low-T terrains which is related to the northward —
directed subduction of the Anatolide - Tauride platform, from, north to south as the Tavsanli Zone
(Coniaoan, 88 Ma), Lycian Nappes (Late Cretaceous - Eocene?), Afyon Zone (Paleocene?) and
Menderes Massif (Eocene?),.
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Dogu Pontiti Jura Volkanizmasi

Ciineyt SEN*, Yasar GUMRUKCUOGLU* ve Abdullah KAYGUSUZ***

* Karadeniz Teknik Universitesi, MMF, jeoloji Miihendisligi Boliimii, 61080 Trabzon
** Uluslararas: Birlesmis Miisavirler Béiigi Tashdere Mevkii, 53000 Rize
***Karadeniz Teknik Universitesi GMF, jeoloji Miihendisligi Boliimii, 29000 Giimiishane

Dogu Pontid levhacigma ait Jura ve oOncesi bilgileri kisithdir» Ancak, bu. kisith bilgilerden.
Hersinyen orojenezi sonunda transtensional bir liftlesmeye ile Avrasya ana karasindan ayrilmis
olabilecegi yorumlanmaktadir,. Bu calismada Dogu Pontid tektonik birliginin orta blogunda
{Giresun, Trabzon, Gilimiishane; Bayburt) yiizeylenen Jura volkanitlerinin stratigrafik konumlari»
petro-kimyasal 6zellikleri incelenmistir.

Dogu Pontid'lerin giineyinde horst-graben sistemi 1tizerinde gelisen tortullara, volkanik.,
volkanoklastik kayaclar eslik etmistir. Giumiishane yoresinde volkanik kayaclar Liyas'm tabaninda
bulunan kirintililar ve tlizerine gelen komiir mercekli Kiltagi, silttasi marnh kayaclarm hemen.
lizerindeki piroklastik seviyenin icerisinde bulunur ve cakar1 ammonitico rosso fasiyesindeki
kirmiz1 kiregtaglar1 tarafindan ortiilir. Bayburt'ta ise volkanik kayaclar kirmizi kirectaslarmin
uzerine gelen epiklastik kayaclar icerisinde bulunurlar.

Volkanik ve piroklastik kayaclarin bulundugu kuzeyde ise Jura volkanitlerine ait saglikli yas
kontrolii yok gibidir.. Yorede yapilan calismalarda volkanitlerin yasi goreceli olarak, kristalize
kirectaglarmin (ki bu kiregtaglar1 Dogu. Pontid Gliney Zon.un.da yiizeylenen. Dogger-Malm-Alt
Kretase yasli Berdiga Formasyonunun Kuzey Zondaki eslenigi olarak, kabul edilmektedir)
konumuna gore verilmistir,. Ancak, bolgenin bir ¢ok yerinde, soz konusu kirectaslart ve bunu
iizerleyen Jura volkanitlerin den olusan seviyeyi, yogun Ust Kretase yitim magmaiizmasi
parcalamistir. Cogu lokasyonda Jura volkanitleri kristalize Kkirectasiyla beraber devasa bloklar
seklinde granmitik sokulumlarla iligkili olarak onlarin, kenar zonlarmda goriliirler. S6z konusu
tektonik karmasaya eslik eden yogun alterasyon, Jura volkanideriyle kendilerini gevreleyen Ust
Kretase volkanitlerinin makroskobik ve mikroskobik benzesmesine neden olmustur.

Jura volkanizmasi yaygin olarak bazalt ve andezitten ve nadiren dasit bilesimli kayacglardan
olugmustur... Ancak bu. kayaclar daha sonraki donemlerde alterasyona ugrayarak spilit, keratofir,
spiiitik bazalt ve keratofirik andezitlere doniigmuistiir.. Piroklastik tirtinleri kuzey kisimlarda masif
gorlinigll, tiifler olup, hacim, olarak, volkanik kayaclara gore dahadir. Giimiishane ve Bayburt
yoresinde ise hacimce onemli miktarlara ulasan kalin tabakali tiifler, tiiffitler ve kirintili tortul
kayaclarla beraber bulunurlar,

Kimyasal oOzellikleri bakimindan ornekler toleyitik-kalk alkalen gecislidir,, Glineyden alinan
ornekler (cogunlukla bazaltik andezit, andezit, hatta, dasit) kuzeydeki 6rneklere (cogunlukla bazalt)
gore farklilasmistir. iz elementlerden hazirlanan okyanus ortasi sirti bazaltlart normallestirilmis6é
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diyagramda orneklerin birbirine benzer yonsemeler gosterdigi ve  biliyiik iyon yarigapti
elementlerce oldukca zenginlesmis oldugu gozlenir., orneklerin, tiimii Nb negatif anomalisi
gosterir. Hafif nadir toprak elementler kondirite gore 20-90 kere zenginlesmistir. (La/Lu),
oranlari 2-12 arasinda olup, Bayburt ornekleri disinda Eu. anomalisi gostermezler. Bayburt
orneklerinde gozlenen pozitif ve negatif Eu anomalileri, bu kayaclarm olusumunda plajiyoklaslarm
onemli rol oynadigim gosterir,. Ayrica, ayrigma siiresince fazla hareketli olmayan yiiksek alan
enerjili elementlerin kullanildigr ayirtman diyagramlarda, incelenen volkanitlerin yitimle ilgili
alanlarda yer aldig1 gorilmiistiir.. '

Sonu¢ olarak, Dogu Pontid Ilevhaciginin Hersinyen orojenezi sonunda transtensional bir
riftlesmeye eslik eden. bir yitim ile Avrasya ana karasindan .ayrilmis olabilecegi yorumlan.abi.lir.

Eastern Pont ile Jurassic Volcanism

Our Jurassic and pre-Jurassic knowledge from the eastern Pontide plate are limited. However, it
had been interpreted that the eastern Pontide plate separated, with the transtentional rifting
during Hercinien orogeny from. Eurasia super continent,. Here, stratigraphie situation and petro-
chemical features of Jurassic volcanics from middle block (Giresun, Trabzon.,, Guimiishane;
Bayburt) of eastern Pontide are investigated.

The volcanic and volcanoclastic rocks are associate to horst-graben related sedimentary rocks in
the southern part, of the eastern Pontide. The volcanics are place on bottom of Liassic in the
Gumiishane area where the coal lenses intercalated claystone, siltstone and marl underlies volcanic
bearing pyroclastics. The red colored, cal cari ammeonitico rosso faciés limestone covers these rocks.
In the Bayburt area, the volcanic flows are in epiclastic rocks that are underlied by red. limestone.

There is no real, age control on Jurassic aged, volcanic and volcanoclastics in the north of the
eastern Pontide,. All age determinations are relative to the crystallized limestones that are thought
to be counterpart of Berdiga limestones of southern part., However, in many places Late
Cretaceous volcanic has broken up to the sequence of the Jurassic volcanic plus Early Cretaceous
limestone. In many locations, Jurassic volcanics and associate limestones can be seen as huge blocks
nearby the granitic plutons. Heavy alteration associates all these tectonic complexity and finally
macroscopic and microscopic features of the Jurassic volcanics are shown similar to the Late
Cretaceous volcanic rocks.,

Jurassic volcanic rocks are commonly basalt and andésite in composition. Dacite is rarely seen.
Heavy alteration affected those rocks to turn them spilite, spilitic-basa.lt, keratophire and
keratophiric andésite. Volcanoclastic rocks of the north are massive and volumetrically
insignificant. In contrast, sedimentary rock associates to thick layered tuffs and. tuffits.

Chemically, volcanic rocks are tholeiitic to calc-alkaline transitional. Southern samples that are
mostly basaltic-andesite to dacite, are more differentiated compare to 'the northern ones that
mostly basalt in composition. N-type mid-ocean ridge basalt normalized trace element patterns of
the samples are parallel, to each other and show large ion lithophile enrichment. .All samples show
negative Mb anomaly. Light rare earth elements enriched 20-90 times chondritic values. The
(La/Lu), ratios range 2 to* 12 and except Bayburt samples,, they do not. show Eu anomalies. Positive
and negative Eu anomalies of Bayburt samples indicate the role of pla.gioclase in their
petrogenesis.. In the high field strength element used discrimination diagrams, all samples plotted
in volcanic arc related fields.

As a result» it is interpreted that subduction associated transtentional rifting may cause the
separation of eastern Pontide plate during Hercinien orogenic movements.,
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Menderes Masifi Cine Asmasifi Paragnayslarina ait
Koken Kayalarinin Olusum Ortami, Yagi ve Metamorfizmasi
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*Onsekiz Mart Universitesi, jeoloji Miihendisligi Boiiiniii. Canakkaie
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Menderes Masifinin Cine Asmasifinde yer alan calisma alani. Dalama» Hallaclar ve Sarni¢ olmak
lizere li¢ farkh lokasyondan olusmakta ve yaklagik. 155 km’ lik bir alan1 kaplamaktadir; Calisma
alaninda yer alan kayag serisi. Pan - Afrikan temele ait cekirdek ve ortii serisi olmak tizere iki ana
gruba ayrilmaktadir. Cekirdek serisi gnays ve metakirmtili seriden olugmaktadir. Metakirmtili seri
ise paragnays, mika sist. ve biyotit - albit sistden meydana gelmektedir. Bolgedeki paragnayslar
yanal ve diisey yonde sistlere gecisler gostermektedirler. Jeokimyasal ve mineralojik caligmalarda
paragnayslarin siyah benekli, beyaz benekli, gri renkli masif paragnays ve mor renkli masif
paragnays olmak tlizere dort alt gruba ayrildigi belirlenmistir. Paragnayslarin icerisinde yaygin,
olarak beyazimsi gri renkli budinlenmis kalk - silikat kayag¢lari bulunmaktadir,. Metakirmtili seri
yaklasik 550 my yash granitik kokenli gnayslar tarafindan kesilmiglerdir., Cine Asrnasifi'nin
dogusunda yeralan paragnayslar Pan-Afrikan metaroorfizmasiyla kismi olarak migmatizasyona
ugramuglardir,, Pan — Afrikan temel birimleri, caligma alaninin bati kisminda yiizlek veren.
Paleozoyik — Mesozoyik yasl Ortii serileri tarafindan tektonik olarak iistlenmektedir. Ortii serisine
ait birimler muskovit — kuvars sist,, fillit ve mermer ardalanmasmdan olugmaktadir.

Siyah benekli, paragnayslar boyutlar1 0,5-1,5 cm. arasinda degisen siyah, sarimsi siyah, renkli
porfiroblastlarla karaktelize olur. Bu porfiroblastlar siiiimanit, granat gibi yiliksek sicaklik
metam.orfizm.asi mineralleri tarafindan tamamiyla repla.se olmustur,. Benekli paragnayslarin
makroskobik oOzelliklerine dayanarak ve bu paragnayslarin granulit fasiyesi metam.orfizm.asimi
gosteren, kalinti mineraller igermesi sonucunda bu porfiroblastlarm kordiyerit olduguna
inanilmaktadir. Paragnayslar Pan - Afrikan orojenizma&iyla baglantili olarak Once granulitik
fasiyeste metamorfizma gecirmisler ve daha sonra, tiim birimler almandin-amfibolit fasiyesinde bir
retrograd metamorfizmadan etkilenmislerdir,.

Calisma alanindan alman, oOrneklerin analizleri, sonucunda, elde edilen, jeokimyasal veriler,
metakirmtihlarn tiiredikleri. beslenme alaninin granit kayalardan yapili kratonik bir ozellige sahip
oldugunu, gosterir. Paragnayslarin ¢okelim yasinin Geg¢ Proterozoyik oldugu diisiiniilmektedir..
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lge, Metamorphism and the Origin of the Paragneisses in
the Cine Submassif Of The Menderes Massif, Western Tirkei

The study'area consists of three different metamorphic regions, Dalama, Hallaglar and Sarnig»
which cover approximately 155 km’ area. The rock succession of the study area located in the Cine
su.bmass.if can be divided into two main, groups as core and cover series. The core series, called
Pan-African basement, is made up of gneisses and metaclastic series,, from bottom to top, passes
from paragneisses into schist composed of mica schists and biotite-albite schists,. Geochemical and
= mineralogical studies indicate that paragneisses can be subdivided into four subgroups, black-
spotted,, white-spotted., massive grey-coloured paragneiss and. massive purple-coloured
paragneiss.. The widespread occurrence of whitish-grey bands and lenses of calc-silicate rocks is
one of the most, cha.racteri.stic features of the' paragneisses. These rocks are typified, by boudinage
structure and zonal mineralogical composition. Metaclastic series are intruded by the syn—to post
orogenic orthogneisses which were previously dated at approximately 550 Ma. Paragneisses
occured on the east part of the Cine Submassif were migmatized by Pan—Afiican metamorphism.
The Pan—African basement units are tectonically overlain by the Paleozoic to Mesozoic cover series
exposed in the western part of the study area. They are made up of muscovite-quartz schist,
marble and garnet-chloritoid phyllite alternation.

Black-spotted paragneisses are characterised by black to* yellowish black poip.hyrobla.sts that range
in size from. 0.5 to 15 cm.. They have been completely replaced by the high - temperature
metamorphic minerals such as sillimanite and garnet. Based on their macroscopic characteristics
and the fact that paragneisses contain relict minerals which are indicative of granulite-facies
metamorphism, it is believed, that these porphyroblasts were pseudomorphosed after cordierite by
amhibolite fades overprint during the first stage of Pan-African orogenesis.. Paragneisses
underwent granulite-facies metamorphism at the last stage of this orogenesis. All the basement
units were subjected to retrograde metamorphism under almandine-amphibolite faci¢s conditions.

Geochemical data obtained, from paragneisses and mica schists indicate that the protoliths of this
metaclastic sequence are of cratonic origin.. It can be suggested that the time of deposition of their
protolith is Late Proterozoic.
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Menderes Masifl ndeki Ptraiiaisiarin llksel Cokelme Yagina
Tek Zirkon® W°°Pb Evaporasyon Jeokronolojisi Yonteriiyle Yaklasim
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Ortognays, anatektik granit, eklojitik kahntili metagabro ve migmatitik kayalar iceren Menderes
Masifinin  Pan-Afrikan temeli karmasik deformasyon sunan baskin metasedimanter istiften
meydana gelmektedir. Pan-Afrikan temelin en yagl, birimleri sirasiyla, paragnays ve bunlar1 gecisli
olarak tizerleyen mika sistlerden olusan roetasedinientlerdir.. Arazi ¢alismalari, jeokronolojik ve
jeokimyasal veriler paragnayslarin ilksel kayalarinin baskin olarak, litarenidk bilesimdeki klastik
sedimentlerden olustugunu gosterir (Dora ve dig., 2001).

Menderes Masifi'nin ii¢ asmasifi'nden alinan ii¢ paragnays ornegi iizerinde tek zirkon. *’Pb/***Pb
evaporasyon yontemini uyguladik. Paragnayslardan ayirtlanan zirkon taneleri morfolojilerine gore
iki grup altinda toplanabilir : (1) uzun prizmatik, (2) yuvarlaklasmis. Kathodoluminesans (CL)
fotograflar her iki tip grubunda zonlu ve aginmis magmatik kokenli detritik tanelerden olustugunu
gostermektedir.. Demirci-Gordes (777 my - 2460 my) ve Odemis-Kiraz Asmasif lerinden (621 my -
2556 my) alinan iki 6rnekteki **Pb/**Pb yaslar1 genis bir dagilim, sunmaktadir. Bu sacinmus yaslar
krolojik olarak heterojen kaynak alanlarini, isaret etmektedir. Cine Asmasifi'nden. alinan paragnays
Orneginden ise kronolojik olarak daha az heterojen kaynak alanlarim gosteren 609 my - 721 my
arast *”'12b/"°Fb yaslar elde edilmistir. Zirkonlarin kistal tipleri ve yaslar arasinda bir karsilastirma
yapilamamaktadir. Zirkon tanelerinin besi 2030 my ile 2556 my arasinda degisen yaslar sunar,
Buna karsin» yaslarin % 62lik biiylik kismu 609 my ile 777 my arasindaki bir zaman araliginda yer
almiglardir... 2460 my ve 2556 my yasl, zirkonlar Menderes Masifi'ndeki Geg¢ Arkeen zirkonlarin
varligini gostermektedir. 609 mylik en genc zirkon yasi ise paragnayslarin ilksel kayalarinin
maksimum cokelme yasini vermektedir. * Paragnayslar iyi koru.nm.us ilksel dokanak iliskileri ile
ortognayslann granitik ilksel kayalar1 tarafindan kesilmektedirler, Demirci-Gordes Asmasifi'nden
bir ortognays 6rneginin analiz edilen zirkon popiilasyonlarinin CL ¢alismalari bunlarin tipik zonlu
magmatik. zirkonlar oldugunu ortaya koymustur. Menderes Masifinin. diger asmasiflerinden elde
edilen yaglarla (Hetzel ve Reischmann, 1996; Koralay ve dig.» 1998) uyum sunan 549.7+7.6 mylik
“Pb/~"“Pb yas1 ortognayslann ilksel kayalarinin yerlesimi olarak yorumlanmustir.
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Heterojen kratonik bir kaynaktan tlireyen kirinti1 zirkon yaslarn ve granitoyidlerin yerlesimi
paragnayslarin ilksel sedimentlerinin ¢Okelimini 550-610 my (enge¢ Proterozoyik) arasinda
sinirlamaktadir.. Bu birimler Gondvana'nin pasif kita kenarinda olusmustur ve Menderes
Masifi'nin temel birimlerinin gelisimi Ge¢ Prekambriyen'de Dogu ve Bati Gondvana'y1 etkileyen
Pan-Afrikan orojeneziyle (Kroner ve dig,,, 1996) baglantili oldugu diisiiniilmektedir.

207

Single Zircon “"Pb/**Pn Evaporation Geochronology Costrainfs on the Original
Deposition Age Of Paragneisses In The Menderes Massif, Western Turkey

The Pan-African basement,, which comprises orthogneiss, anatectic metagranite, metagabbro with
eclogitic relics and migmatitte rocks, is a complexly deformed, dominantly metasedimentary
succession in the Menderes Massif, The oldest units of the Pan-African basement, are
metasediments which is» in ascending order, made up of paragneiss and gradually overlying mica
schist. Field studies, geochronological and geochemical evidence suggest that the protoliths of the
paragneisses are predominantly clastic sediments of litharenitic composition (Dora et al.., 2001).

We used single-zircon *"Ph/**Pb evaporaion method on three samples of paragneiss and a sample

of orthogneiss from three submas&ifS of the Menderes Massif. Zircon, grains of paragneisses can be
groupped in two morphological, populations; (1) long prismatic, (2) rounded. The CL images
reveal that both populations are of oscillatory zoned and. corroded detrital grains of magmatic
origin. Two samples of paragneisses from Demirci-Gordes and odemis-Kiraz submassifs show a
broad distribution of*”’Ph/**Pb zircon ages between 777 Ma and 2460 Ma and between 621 Ma
and 2556 Ma, respectively.. These ages reflect chronologically heterogeneous source terraines. In
the Cine submassif, zircon grains from a. paragneiss sample gave “'Pb/*Pb ages in the 609-721 Ma
interval which reflects chronologically less heterogeneous source terraines. There is no correlation
between, crystal habit and age of the zircon,. Five of the grains yielded ages from 2.03 Ga to 2.56
Ga. However, the great, majority of ages, 62 %, are spanned, in. a. rime .interval between 609 and
777 Ma. 2.46 Ga. and 2.56 Ga zircons confirm the presence of a late Arehean component in the
Menderes Massifand youngest zircon age, 609 Ma, of these samples constrains maximum, age for
the deposition of protoliths of the paragneisses... The paragneisses are intruded by the granitic
protoliths of orthogneisses with well-preserved original contact relationships. The CL studies
demonstrate that the analysed zircon populations of an orthogneiss sample from Demirci-Gordes
Submassif show oscillatory zoning of magmatic origin,. The *”’Ph/**’Pb age of 549.7 +7*6 Ma, which,
coincides well with the ages from other submassifs of the Menderes Massif (Hetzel and
Reischmann, 1996; Koralay et al., 1998), is interpreted as emplacement of orthogneiss protolith.

The detrital zircon ages which are derived from, a heterogeneous cratonic source, and intrusion of
the granitoids constrain the deposition age of the original sediments of paragneisses between ~
550-610 Ma, latest Proterozoic These units formed at the Gondwanan passive margin and the
evolution of these, basement units of the Menderes Massif is attributed to the Pan-African Orogeny
that affected East and West Gondwana in latest .Precambrian time (Kroner et .al., 1.996).
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Sandikli (Afyon GB’si) Bilgesinle Yiizeylenen Prekambriyen
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Pan-Afrikan Nlagmatizmasi ile Iligkisi.
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Orta .Anadolu'nun Batisinda Sandikli (Myon) bolgesinde yiizeylenen Prekambriyen yash temeFe ait
rejyonel dinamo-metamorfik kayaclar Sandikli Temel Kompleksi (STK) olarak tanimlanmis olup.,,
Alt Kambriyen (Tommotiyen; Uchman ve dig., 2000) ile baslayan ortii birimleri ile uyumsuz olarak
ortiiliirler (Giirsu ve Gonciioglu 2001 ab; Giirsu, 2002). STK, aktan iiste dogru Giivercinoluk
Formasyonu ve Kestel Cay1 Porfiroid Birligi (KCPB)'nden olusmaktadir.. KCPB, meta-riyolit/meta-
dasit bilesimli volkanik kayaclar ile Gilvercinoluk Formasyonuna ait kayaclan da. kesen meta-
kuvars porfirleri, icerir.

KCPB'ne ait meta-riyolit/meta-dasitler ve meta-kuvars porfirler tizerinde yliriitiilen jeokimyasal ve
petrojenerik calismalar sonucu, meta-magmatik kayaclarin kalkalkali ve ' peraliimin o6zellik,
gosterdigi belirlenmistir. KCP'B"ni olusturan kayaglarin ana,, iz ve nadir toprak element icerikleri
bakimindan iist kitasal kabuk ile uyumlu olup Ba, K, Nb, Srve Ti elementlerinde fakirlesme; Th,
Hf, Zr elementlerinde zenginlesme gostermektedir (Sekil 1).

KCPB'ne ait kayacglara ait nadir toprak elementler ilksel mantoya goére hafif nadir toprak
elementlerce ylksek derecede zenginlesmis; orta ve agir nadir toprak elementlerce ise nispeten
yatay bir yoOnelim gostermektedir,. Jeokimyasal - petrojenetik modellemelere gore, KCPB'ni
olusturan meta-riyolit/meta-dasit kayaclari ile meta-kuvars porfirler aym kaynak, alandan tiiremis
ve ayni magmatik siireclerden etkilenmislerdir. Birimlerin olusumunda, tst kitasal kabugun %25
kismu ergime - %25 fraksiyonel kristallesme siireglerine bagli olarak, gelismistir (Sekil 1).

KCPB'ne ait meta-riyolit/meta-dasitler ile meta-kuvars porfirlerin, Pan-Afrikan' orojenezinden
etkilenen Kuzey Gondvana kokenli pek cok tektonik birlikte oldugu gibi (El-Sayed, 1998; Finger
ve dig. 2000~ Saleh, 2001; EI-Nisr ve dig, 2001; Dostal ve dig., 2001) iist kitasal kabuk kokenli, post
orojenik, A2 tipi carpisma sonrasi granitik bilesimli kayaclar icerdigi ortaya konmustur.

Bat1 Toroslarda yiriitiilen jeolojik, mineralojik - petrografik., jeokimyasal ve petrojenetik
calismalar, Tores Birimlerinin temelinde yer alan Prekambriyen yash felsik magmatik kayaglarin.
Gec¢ Pan-Afrikan olaylar ile iliskili olarak gelistiklerini ortaya koymaktadir. Benzer yas ve petrojojik
Ozelliklere sahip magmatik kayalar Kuzey Afrika ve Giiney Avrupa'da tanimlanmistir {El-Sayed,
1998; Finger ve dig. 2000; Saleh, 2001; El-Nisr ve dig, 2001; Dostal ve dig.,, 2001).. Toros - Anatolit
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