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GENELJEOLOJIOTURUMU -1-

ANKARANIN DOGUSUNDA YER. ALAN YAYIA OLISTOSTRO-
MUN'UN JEOLOJISI

GEOLOGY OF THE YAYLA OLISTHOSTROME IN THE EASTERN
PART OF ANKARA

llyas YILMAZER SIAL LTD, ANKARA

0Z: Olistostrom, melanj icerisinde genellikle goriilen bir tektonotortil birimdir. Jeolojisi ve cevresiyle- olan ilis-
kisi,, bolgenin olusumu ve miithendislik jeolojisi 6zellikleri, hakkinda 6nemli bilgiler sunabilmektedir. Bu .anlam-
da., Ankara Melaniji icerisinde yeralan. Yayla olistostromimu iceren, yaklastk 105- km® ilk bir alan haritalanmis ve.
cevresiyle iliskisi arastirilmistir. Yayla, olistostromunun iiyesi bulundugu Ortakdy formasyonu alt ve list meta-
detritik liyelere .ayirtlaemistir. En yagh ve icerisinde biyojenik seviyeler bulunmayan alt metadetritik. goreceli
olarak sig bir ortamda ¢Okelmistir. Eymir Goli havzasi igerisinde tabakalanma ve- sistositeyi kesen ve ilkseiligi-
ni koruyan diyabaz dayklan bulunmaktadir. Yayla olistostromu tist metadetritiklerin ¢okeknekte oldugu, tekto-
nik olarak aktif ve yiiksek tortul enerji karakterli bir havzaya tektonotortul olarak yerlesmistir.

Diyabaz, sipilit, deforme yastik lav, farkli nitelikte cort,. kirectast ve metadetritik bloklari, {olistolitleri) ve bu
olistolilieri saran camurtasi-seyl, kalsilutit-kalsirudit ve silisi,, yer yerde metaliferus agiM. malzeme Yayla olis-
tostromunun baglica bilesenleridir.

Tek. yoni, izoklinal ve yer yer devrik olan kivrimlar, kiicilik 6lcekli faylar ve belirgin eklemler esas; yap1 ele-
manlarint olusturmaktadir. Oriakdy formasyonunun her iyesin.de- gozlenebilen yapisal 6zelliklerin benzerligi.
ust raetadetritigio ¢Okeliminden sonraki bir orojenik olaydan (Erken Alp Ofojenezi) birlikte ve ileri derecede et-
kilendiklerini gostermektedir.

ABSTRACT: An olistostrame is. an important tectonosedimentary unit common in. mel.ao.ges. Its (internal) geo-
logy and coetact relationsliips provide valuable information, .about the geological, evolution, and engineering geo-
logy of the area.. In this respect, an area of 105 sq km., including 'the Yayla, olistostrome which takes place io the
Ankara melange, is mapped and its relationships with, surrounding are investigated.

"The Yayla, olistostrome is a member of the Ortakdy formation which has two other members, namely the Lo-
wer and Upper metadetritics, The oldest, member, Lower metadetritic, deposited in. a .relatively shallow environ-
ment and it doesn't any biogenic level io the study area.. It includes well preserved diabase dykes which cut schis-
tosity as well as bedding. It is well observable in Eymir Lake basin. The Yayla olistostrome was placed later
within the Upper metadetritic: as a tectonosedimentary deposit while detritics were being deposited in a. basin.
which was tectonically active and consequently high sedimentary energy environment.

The blocks (olistoliths) of diabase, spilite, deformed pillow lavas, .and different types of chert and limestone,
metadetritics,, and their binding materials; volcanic mudstone, ealcilitite-cakiraclite,. and siliceous in. places me-
tallifereous materials are the- main constituents of the Yayla olistostrome.

Homoclinal, isoclinal and. io places, overturned folds,» small scale faults, and joints constitute the main structu-
ral elements in 'the Qrtakoy formation which indicate all three members have- been suffered, intensively from the
Early Alpine orogenic events.
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MARMARA DENIZI CEVRESINDE, GEC KUVATERNER' DEKI
INSAN YASAMI IZLERININ DUSUNDURDUKLERI

SOME THOUGHTS ON TRACES OF HUMAN LIFE AROUND THE SEA OF
MARMARA DURING LATE QUATERNARY

Engin. 'MERIC 1.U., Miih. Fak.,, Jeoloji Miih. B6l, Avcilar, ISTANBUL.

OZ: Marmara Deoizi ¢evresinde Fikirtepe, igerenkdy,Pend.ik, Tuzla, Yanmburgaz (Istanbul); lipioar* (Buisa,
Orhangazi giineybatisi); Toy tepe (Tekirdag) ile Avsa adasi glineybatist gibi. yoreler; Neolitik ve Kalkolitik, do-
nemlere ait 6nemli yerlesim alanlaridir,. Bunlardan Avsa adasindaki yerlesim merkezi ise giiniimiizde deniz se-
viyesinin 2,50 m altonda bulunmaktadir.

Arastirmada, Istanbul' da Yanmburgaz ve Fikirtepe olarak iki,. Bursa' da bir ve Avsa adasinda da bir olmak
lizere dort yerlesim merkezinde yapilan kazilardan elde edilen, bulgular degerlendirilmeye alinmistir.

Fikirtepe' de bulunan,, basta Aspius aspius (Liimeaus), Leuciscus cephalus (Linneaos), Rutilusfrisii (Nord-
mann), Silurus giants Linneaus, Esox lucius Linneaus, Stizostedion lucioperca (Linneaus) gibi tatlisu baliklan
ile, denizel baliklar ve muhtelif omurgali kalintilari; Yanmburgaz magarasi kazilarinda 3. diizeyde gozlenen de-
nizel kokenli Mytilus galloprovincialis Lamarck ve diger' pelesipodlar; Ihpmafda. rastlanilan Mytilus edulis
Linneaus ile Yanmburgaz benzeri pelesipodlar ve ¢cogun memeli kalintilari; keza Avsa. adasinda, deniz diizeyi
altindaki, batik hoyiikden elde edilen bulgular, Marmara. Denizi cevresinde, 6zellikle Holosen doneminde, yore
jeolojisin.! etkileyecek, tektonik olaylarin gectigine, ayrica bolge cografik ozelliklerinin glinimiizden cok farkl.
olduguna 151k tutacak niteliktedir.

ABSTRACT: There were a nimber' of settlement centers during Neolitic and Chalcolitic times .around the Sea
of Marmara., They were located in Fikirtepe, Icerenkdy, Pendik, Tozla,, Yanmburgaz (Istanbul), Ilipinar (Borsa),
Toytepe (Tekirdag) and Avsa Peninsula. Among them, the one in. Avsa is persenfly below 2.50 m below the sea
level.

In this investigation, data from four different excavations,» from Yanmburgaz and. Fikirtepe: in Istanbul, one
in Borsa, and one in Avsa island were evaluated.

Fresh water' fish such as Aspius aspius (Linneaus), Leucisus cephalus (Lieneaos), Rutilusfrisii (Nordmann),
Siturus giants linneaus. Esox lucius Linneaus. Stizostedion lucioperca (Linneaus) and marine fish and remnants
of various vertebrata found on Fikirtepe, marine pelecypods such, as Mytilus gaiioprovincialis Lamarck .and. ot-
her pelecypods observed in the third level of the Yanmburgaz Cave» Myfilus edulis Linneaus, pelecypods similar
to those from Yanmbiirgaz and remnants of mostly mammals encountered in Dipinar (Bursa) .and evidence ob-
tained, from a su.bari.al tumulus show existance of tectonic events around the sea of Marmara during Holocene ti-'
me. The region had very different geographical conditions from the present.
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GUNEYBATI iC ANADOLUNUN MESOZOYIK-ERKEN TERSIYER
STRATIGRAFISI VE YAPISAL EVRIMI

MESOZOIC-EARLY TERTIARY STRATIGRAPHY AND STRUCTURAL EVOLUTION
OF SOUTHERN INNER ANATOLIA

Umit ULU, MTA Genel Miidiirliigii» ANKARA
Erkan EKMEKCI, MTA Genel Miidiirliigii, ANKARA
A. Kadir BULDUK, MTA Genel Miidiirliigii, ANKARA
Hiiseyin. OCAL, MTA Genel Miidiirliigii, ANKARA
Miistafisi KARAKAS, MTA Genel Miidiirliigii, ANKARA
AM  ARB AS, MTA Geod  Miidirligii, ANKARA
M.. Adil TASKIRAN, MTA Genel Miidiirliigii, ANKARA
Levent SACLI, MTA Genel Miidiirliigii, ANKARA
Mustafa ADIR, MTA Geee! Miidiirliigii, ANKARA
Sinasi SOZEKI, MTA Genel Miidiirliigii, ANKARA
Mustafa KARABIYIKOGLU, MTA Genel Midiirliigii, ANKARA

OZ : I¢ Anadolu giineybat1 bolimiinin litostratigrafik birimleri incelenerek, jeodinamik evrimi ortaya konmaya
cahistlmistir. Bu birimler, "Temel Kayalan'" ve "Ortii Kayalan" adi altinda toplanmistir. Temel Kayalari;
Geyikdag1 Birligi, Bolkardag: Birligi ve Bozkir Birligi seklinde gruplandinlmistir. Bi1 birlikler, birbirleri ile
tektonik iligkilidir.

Geyikdag1 Birliginde, Mesozoyik'te Gavirtepe ve Akkise formasyonlar,, Tersiyerde Belbag ve “intas
formasyonlar1 ayirtlanmis ve adlanmistir. Formasyonlar birbirleri ile tedrici gecislidir. Bolkaidagi Birligi,
diisiik dereceli metamorfizmaya ugramig istifleri kapsar, Bu birlik icinde Mesozoyik'te Osmanlidere,
Balliktepe, Andiklitepe ve Kogyaka formasyonlan ayirtlanmig ve adlanmistir. Formasyonlar birbirleri ile
gegisli iligkilidir. Bozkir Birligi, Boyali Grubu ile temsil edilmistir, Be grup igcinde Mesozoyik'te, Oolitik
Kiregtasi» Ignebag ve Bademli formasyonlan ile Bloklu Flis ayirtlanmig ve adlanmustir, Boyali Grubu'na giren
bu birimler birbirleri ile gegislidir.

Orti Kayalan, Paleo-otokton ve Neo-otokton ortii kayalar1 olmak iizere ikiye ayrilmistir. Paleo-6tokton'da
Erken Tersiyer'e ait Eskipolatli ve Cayraz formasyonlar1 ayirtlanmistir, Bunlar birbirleri ile yanal ve diisey
geciglidir. Neo-otokton'da ise Miyosen-Gincel yas. konagindaki birimler' ayirtl.anmustir,

Inceleme alani,, Ust Permiyeo sonunda yiikselerek karasallagmistir. Alt Triyas'ta kuzeyden giineye dogru
ilerleyen deniz,, Orta Triyas'tan itibaren sinirli platform ortaminda karbonatlarin ¢okektigi sig bir denize
dootligmiistir. Bu sinirli platformun kuzeyinde bu donemde gelisen lir horst-graben sistemi ile riftlesme
siirecine girilmis olmalidir, inceleme alaninin 6nemli bir boliimiinii olusturan sinirl platform tiirii karbooatlar
¢okelimini Jura sonuna kadar siirdiirmiistiir. Alt Kretase (Berriasiyen) ile bu alan kita kenan riftlesmesine
ugrayarak, giderek derinlesmistir. Okyamistagsmaya iliskin bu siirec Maestrihtiyen'e kadar devam etmis
olmalidir. MaestriMyen sonunda havzanin giiney platformu, kuzeye dogru dalma-batma yaparak, havzayi
kapatmistir. Bolkardagli Birligi'ne ait birimler, bu kapanmaya bagl olarak metamorfizmaya ugramis ve Bozkir
Birligi ile birlikte giineye, Geyik dagi Birligi lizerine dogru napkr seklinde itilmistir. Erken Tersiyer sonunda
devam edeo kit'a kabugu kalinlagmasi ile, birlikte y  yer Geyikdagi Bkligi'oi asarak buglinkii yaklagik
konumlanin almis olmalidir.

ABSTRACT: The litho-stratigraphical units of the southwestern. Inner Anatolia have been studied in order to
evaluate the geodynamical evolution of the study a'ea.

These units include "the basement rocks” and "the cover rocks'. The basement rocks, comprise:: The
Geyikdagi Unit, the Bolkardagi Unit and the Bozkir Unit.. These overlie each other with tectonic contacts.
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Within the- Geytkdagi Unit> the Gavurtepe Formation and the .Akki.se Formation of Mesozoic age, and the
Belbag, Formation and the Santas Formation, of Tertiary age have- been distinguished and. defined. These
formations transitional, .grade with-each other. The Bolkariagi Unit includes formations- that have- been
subjected, the Anddditepe and. the Kocgyaka formations of Mesozoic age have been distinguished and defined..
The Bpzkur Unit is represented by the- Boyali Group within the Olitic limestone» the Ignebag, Formation, the
Bademli Formation .and. the Flysch with bloc'ks have- been distinguished, and defined,, These- units of the Boyali
Group are Gradationally transitional with each others.

Hie cover rocks- are considered, to be in two main groups as the Paleo-Autochtonous and. the
Neo-Autochtonous cover rocks. In the Paleo-Autochtonous, the Eskipoladi Formation and the- Cayraz
Formation» both of Early Tertiary agejtave been distinguished and defined. These are laterally and. vertically
transitional with each other,. The Neo-Aufcochtonous is repserented by the Miocene- to Recent aged units..

The- study area, became uplifted throughly at the end of 'the Upper Permian. From the Middle Triassic
onwards, southward transgressing Lower Trisassic sea became a shallopsea in which shelf-type carbonate
deposition occured in a restricted platform.. To the- north of this platform, a rifting proceesses must have 'taken
place with the development of a horst-graben system, at this period. In this platform, shelf type carbonate
deposition, which, covers rather larger- areas in the study area, must have- continued till the- end. of the Jurassic. By
the Lower Gretaceaos (Beiriasstan), this .arca became subjected, to the continental plate-margin rifting; and
gradually became deepened,.. This process relating to oceanisation might have continued till Maestrichtian.

At the end of the Maestrichtian, the southern platform of the basin must have subducted northwards and must
have resulted in the clousure of the basin. The formations of the Bolkardag Unit were subjected to the
matamocphism as a rasult of this clousure and they were thnisted soutwards together with the Bozkir Unit over
the Geyikdag1 Unit: as nappes. At the end of the earlier' Tertiary, they must have been emplaced almost at their
present configuration, having been transported over' the Geyikdagi Unit, as a result of continental cust

thickenning.
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ODEMIS - KIRAZ ASM A.SIF' INDE (MENDERES MASIiFI) YENI
JEOLOJIK BULGULAR VE SORUNLAR ()

NEW GEOLOGIC FINDS AND PROBLEMS IN THE ODEMIS - KIRAZ SUBMASSIF

0. Ozcan DORA D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova. / [ZMIR
Osman CANDAN D.E.U.., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 35 100 Bornova / IZMIR
Nejat KUN D.E.U,, Muhendlshk Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova / IZMIR
Ersin KQKALAY D.E.U., Miihendislik Fakultem Jeoloji Miihendisligi Bolumu 35 100 Bornova / iZMIR
Ciineyt AKAL D.E.U.., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova / IZMIR

0OZ: Son yilara kadar gerceklestirilen calismalarin biiyiik cogunlugunda Menderes Masifi'nio kaya. istifi, gekir-
dek ve orti serileri, diye id ana gruba ayrilmista*. Prekambriyen - Kambriyen, yashi cekirdek serisinin baskin
olarak gnays» migmatit,, asidik metavolkanit ve metagranitlerden; Oidovisiyen - Paleoseo. yasl Ortii serisinin ise
mikasist, fillit, metakuvandt ve zimpara icerikli platform tipi mermerlerden yapili oldugu, belirtilmistir,., Tiim be
metamorfik istifi Miyosen yasl post. metamorfii granit, ve gabrolarin kestigi vurgulanmistir. Masifin ¢ekirdek
serisinin Kambriye1*Ordovisiyen simirinda ilk metamocfizmaya ugradigi, cekirdek ve ortl serilerinin Geg Eo-
sen'de birlikte "Menderes. Ana MetamorfizmasinT gegirdikleri savi genellikle, kabul gormiistiir.

Gecen li¢ yilda 6demis - Kiraz Asmasifi'nde yapilan, calismalar Menderes MasifFnin genel litolojik istifinde
ve tektonik konumunda yeni bulgular sergilemistir.

Cekirdek serisinin en alt birimini olusturan gnayslarin homojen, olmadigi, sistlerle ardalandig1 ye. pek cogu-
nun birincil magmatik zirkonlar kapsayan granitlerden tiredigi anlasilmaktadir. Gnayslar tistledigi bilinen me-
tavolkanit diizeylerine gnays icinde de rastlanmis ve metavolkami.ueri.ii. palinjeneze varan derecede migmatizas-
yona ugradiklari saptanmuistir.

Gnays ve metavolkanitlelin i¢inde rastlanan gabrolarin, gesitli krona, yapilarina dayanarak» yiiksek dereceli
metamorfizma gecirdikleri, ve masif gabro cekirdekleri cevresinin amfibolii: kilifiyla sarildigr goriilmistiir. Me-
tagabrolano ist manto derinliklerinde 6nce efclojitik bir metamorfizmaya ugrama olastbklan kuvvetlidir. Boyle-
ce evvelce Miyosen, yasli ve postmetemoifik sokulduklari varsayilan gabrolarm, yuksek dereceli metamorfizma
gecirdikleri ve olasilikla. Ptekambriyen - Kambriyen yash olduklari gercegi ortaya ¢ikmaktadir..

Derbent / Odemis ve Alasehir dolaymda rastlanan, sistleri belirgin dokanaldarla kesen 10kokratik metagra-
Bitlcr,, evvelce bilinenin aksine, NE glzglsl boyunca 40 km uzunluga ulasan bir zan sunarlar. Odemis-Kiraz As-
masifi'nde Menderes Masifi'nin ortii serisi tizerine dislik acili tektonik dokanakla bindirmis, ¢ekirdek serisi bi-
rimlerini de kapsayan irili ufakli cok sayida klip yeralir.

Yukanda sayilan yeni jeolojik bulgular yeni sorunlart da birlikte getirmektedir:

a) Gnayslarla birlikte yliksek metamorfizma geciren g¢ekirdek sistlerinin metamorfizma kosullan heniiz tam
acikliga kavugmamustir.

b) Metagabrolarla birlikte bulundugu varsayilan eklojitik kayalarin metamorfizma zamani ve yeri ¢6ziim
beklemektedir.

c) Lokokiatik metagramtlerin kesin yasi ve yerlesim mekanizmasi heniiz bilinmemektedir,.,

d) Karakteristik birimlerin (Goktepe Formasyoei1, zimpara igerikli mermerler gibi) yinelenmesine dayanarak
ortaya konan devasa klip'in fosil bulgulartyla iyice .kesinlestirilmesi ve diger asmasiflerde de aranmasi gerek-
mektedir.

(*) Bu. calisma TUBITAK tarafindan desteklenmistir (TBAG - 937 / YBAG - 0012)
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ABSTRACT: Up to recent years the majority of the previous work regarded the rock succession of the Men-
deres Massif to be composed, of "core"” aod "cover” series. The Precamtarian - Cambrian core series include pri-
marily gneiss, migmatite, acidic metavolcanics and metagranites. The Ordovician - Paieocene cover series comp-
rise micaschist, phyllite, metagnartzite and emery - bearing platform - type marbles. The whole metamoiphic
succession, has been emphasized to be intruded by 'post - metamorphic granites .and gabbros. The most widely “ac-
cepted postulate is that the core series underwent first metamorpism at the tarn from Cambrian to ordovician,
and both series subjected coloctively to a "Main Menderes MetamorpMsm." during the Late Eocene,

In last three years investigations'in the Odemis - Kiraz Submassif have introduced new finds on the generali-
zed lithologie succession and tectonic setting of the Menderes Massif.

Gneisses, which represent the lowermost member of the core series, are not homogeneous» bet appear to be
intercalated with schists. Most of the gneisses might have been generated from granites with primary magmatic
zircons. The metavokanics, which are known to overlie the gneisses,, have been also encountered in the gneisses
and data provided for their migmatizatioo to the grades of palingenesis»

Gabbros found in the gneisses and metavolcanics have undergone high-grade metamorphism, as revealed by
various crona structures, and have been enveloped by amphibolites. It is most likely that metagabbros underwent
an initial eclogitic metamorphism at the depths of the upper mantle. Accordingly, the gabbros which previously
presupposed to be Mioceoio age and post-metamorphic in origin, are metamorphosed into higher grades and Pre-
cambrian - Cambrian in age,

Leucociatk metagranites in the surrounding of Derbent / Odemis and Alasehir, which cross cut schist in dis-
tinctive contact relationship, in contrast to previous considerations present a nearly 40 km long zone along NE -
trending lineation. In the Odemis - Kiraz Subvmassif several Mips of various sizes, also including core units,, oc-
cur on the cover series with respect to a low-angle thrust system.

The above given new geologic finds also bring forth new question.

a) As yet no clear idea exists on the metamorphic conditions of the core schists which have undergone high-
grade metamorphism together with gneisses.

b) The time and site of metamorphism of the eclogitic rocks,, which are suggested to be associated with gabb-
ros, need further contributions.

¢) A decisive age and emplacement mechanism for the leucocratic granites have not yet been established.

d) A klip of huge proportions, implied from repetition of the characteristic units such as Goktepe Formation
and. emery - bearing marbles, should be most clearly delineated by new paléontologie evidence and also looked
for in other submassifs. ‘ .

k)
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MENDERES MASIFI' MIM ORTA KESIMINDEKI BINDIRMELI
YAPILARIN GELISiMI*

DEVELOPMENT OF THRUSTING- IN THE MEDIAL PART OF
THE MENDERES MASSIF

Nesat KONAK MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
AlICAKMAKOOLU MTA Ege Bolge Miidiirliigii, iZMIR.

Emin ELIBOL MTA Genel Midiirliigii,, Jeoloji Ettidleri Dairesi, ANKARA
Takt HAVZGGLU MTA Genel Miduirliigii,, Jeoloji. Etlidleri. Dairesi»> ANKARA
Nedim. HEPSEN MTA Genel Miidiirliigii, Jeoloji. Etiidleri. Dairesi, ANKARA.
t Hakki KARAMANDERESt MTA Ege Bélge Midiirliigii, IZMIR.

Halil KESKIN MTA Genel Mudiirligi,, Jeoloji Etudleri Dairesi, ANKARA
Hulusi S ARKAYA MTA MTA Ege Bolge Miidiirligii, [ZMIR.

Halt SAV MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Hail YUSUFOGLU MTA Genel Midiirliigii, Jeoloji Etiidleri Dairesi>» ANKARA

0Z: Menderes Masifi" oio Biiyilk Menderes ile Gediz graberiieri arasindaki kesimi, faildi metamorfLIma 6zelli-
gindeki cesitli kaya topluluklarinin yatay hareketlerle diizensiz tar sekilde uist tiste gelmesi sonucu, biodirmeli
bir yap1 ornegi kazanmustir.

Gediz grabeninin giiney horste (Bozdaglar) ile Biiyiik Menderes grabeninin kuzey horstunda (Aydin Daglan)
gozlendigi gibi, en altta. Goktepe (Mugla)' deki Permiye«, yasli, kayalara oldukga, benzer,, bk litoloji toplulugu
(kuvarsit, kuvars sist, grafitti kalksist-fillit ve siyahimsi mermer) yiizeyler. Ozellikle: Biiyilk Menderes grabeni-
nin. kuzey horstunda, kendi icinde ekayli bir yap1 sunan bu birim arasinda» olasili Mesozoyik yasli, mermerler
« tektonik dilimler seklinde, konumlanir.

Yorede alt sinin gozienemeyen bu birim., kuzeyde Bayindir-Bozdag-Alasehir c¢izgisi, giineyde ise Aydin.
Daglarinin gliney yamaci boyunca izlendigi gibi» Mndiroieli bir dokanakla genelde ince taneli .gnayslarla temsil
edilen orta-yiiksek dereceli Tire Metamarfitleri lizerler. Bozdaglann. giineye, Aydin Daglanma ise kuzeye ba-
kan yamaclarinda genis, ylizlekler veren birim, yer yer amfibolil ve ender kuvarssist ara seviyeleri de igcermekte-
dir.

Alttaki tektonik, iligkili linitelerin hepsinin iizerinde ailokton. olarak yeralan. praz grubu metamorfitleri. ise
g0zll, gnays, migmatit,, leptit, iki miiak gnays-sist ve mermerlerk temsil edilir .Inceleme alaninin cesitli yore-
lerinde bu metamorfik istifin degisik kesimlerinin, kiiplerine sik¢a rastlamak miimkiindiir.

En iist nap/naplann korunmus, Klipleri olarak yorumlanan Gokgen-Ovakent arasindaki, boksitti mermerler,
Mahmut Dagindaki ve Turgutlu, giineyindeki .reMstalize- dolomotik kiregtasian. Oren (Kemalpasa) dolayindaki
metaserpaotinit ve metebazitlerle birlikte bulunan dolomotik mermerler, Alasehir glineyinde yiizeyleyen sarpan-
tinit ve ¢Orttii mermerler ise alttaki, degisik birimlerin tizerinde birbirleri.nd.eo. bagimsiz yiizlekler seklinde bulu-
nurlar.

Bir kism1 en. {ist nap/naplann karsilig1 olan, farkli 6zellikteki litoloji topluluklarinin birbirleri lizerine ekay-
landig1 Dilek Yanmadasi-Selguk-Tire Zone' nun uzamnu da dikkate alindiginda,, bugiine Skadar diisiiniilenden
oldukca farkli bir' Menderes Masifi modeli ortaya ¢ikmaktadir. Kald1 ki, bir kismi migmatitlesmeye varan bol-
gesel metamorfizmalanni gecildikten soma, biiylik bir olasilikla. Alt Eosen-Oligosen arasinda bugiinkii konum-
lanin kazanan, bu 'birimlerin, Alt Miyosen, yash granitik kayalar tarafindan kesilmesi olgusu, bugiine kadar tireti-
len, masife iliskin evrim modellerinin yeniden, gézden, gecirilmesinin, gerekliligini ortaya koym.akta.dir.

*Bu bildiri MTA Genel Miidiirliigii 'tarafindan yiiriitiilen ""Menderes Masifi Maden Aramalari Projesi'' calisma-
larinin bir béliimiinii olusturmaktadir.



47. TURKIYE JEOLOJI KURULTAY| 1994 BILDIIRI OZLER!

ABSTRACT: The part, of the Menderes Massif situated between Gediz and Biiyiik Menderes grabens comprise
nappes with a non-uniform piling.

A lithologie association (Quartzite, quartz schist, calcschists with graphite and. black marble), similar to that.
of the Goktepe (Mugla) Permian» crops out. in. southern and northern horsts of Gediz and Biiyiik Menderes gra-
ben respectively,. There are marble slices, of probably Mesozoic age, sandwiched in this ecaiUed unit, specially
in the northern horst of Biiyiik Menderes graben.

The base of this unit cannot be seen in -the region,.. It is tectonically overlain“by the medium-high grade fine-
grained gneiss (Tire Metamorphies) along the Bayindir-Bozdag-Alasehir line in the north, and highs of the Ay-
din mountains in the south where this unit comprises amphibolites and rare intercalations of quartz schiste.

The Kiraz group, consistig of augen-gneiss, migraatites* leptites, two-mica gneiss/schist and, marbles, is al-
lochtonous sitting on the units described above,. It is possible to come across to klippes of these nappes quite of-
ten, Marbles with bauxite between Gokgeo. and Ovakent, iecrystallised dolomitic limestones in.the Mahmut Dag
aod, south of Turgutlu,, serpeotlnites and. associated marbles, and. metabasics in the vicinity of Oreo (Kemalpasa)
and seipentinites/cherty marbles south, of Alasehir are found as isolated outcrops oo. the underlying units,.,

A new Menderes, model, quite Afferent from that of the previously envisaged, arises,, specially on considera-
tion, of the trend, of 'the Dilek. peninstda-Selcuk-Tiie where various lithologie associations are ecailled These
units have been migmatised and acquired their present position by between Lower Eocene-Oligosene, and the in-
tersection of these by Lower-Miocene granites is an important geologic constraint that suggests a reconsiderati-
on of previous models related to Menderes massif.
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MENDERES MASM GUNEYINDEKI MILONITIK GRANITLERDE
GELISEN (GOZLU GNAYSLAR) MIKROYAPILAR VE BUNLARIN
TEKTONIK ONEMI

MICROSTRUCTURES OF GRANITIC MYLONITES (AUGEN GNEISSES) FROM THE
SOUTHERN MENDERES MASSIF AND THEIR TECTONIC SIGNIFICANCE

Erdin BOZKURT Department of Geology, Keele University, Staffordshire, STS 5BG, INGILTERE

OZ: Granitik kayaglardaki minerallerin oldukca genis sicaklik ve basing kosullarinda metamorfizmaya karst
dayanikli olmalarina karsin, defomasyon esnasindaki metamorfik kosullarin tahmin edilmesinde oldukca
onemli bir yeri olan 6zellikle feldispat, kuvars ve mikalarda mikroyapisal degisiklikler olusur.

Selimiye'nin (Milas) .kuzeyinde Besparmak Daginin .giiney eteklerinde yiizeyleyen. granitik milonitlerde de-
tay fabrik ve mikroyapisal calismalar yapilmigtir. Oldukca biiyiik "retort-shape” feldispat porfiroklastlan veya
gozleriyle karakterize edilen gozlii gnayslar blastik milooitik dokulu1 olup, bu doku icersinde muskovit, biyotit,
kuvars ve feldispatlaxdan. olusan orta-ince taneli ve daha plastik davranan matriks feldispat gozlerini sarar.

Feldispatda tane boy o kiiciilmesinin "grain boundary migration*', "subgrain rotation" veya catlaklar boyunca
gelismesi, bu minerallerin deformasyon aninda hem plastik bemde kirilgan olarak davrandigini gosterir, Biiytik
feldispat ¢ekirdegi ve bunlari saran yeniden kristalize olmus ince tanelerden olusan mantodan ibaret tipik "core-
and-manie'" yapisi feldispatiarda cok karakteristiktir. Plajioklaslardaki iMzlenmelerin biiyiik bir cogunlugu albit
ikizleume kuralina oymasina ragmen bunlarla birlikte gozlenen "periciine” iMzlenme, ikizlenmelerin biiyiik bir
cogunlugunun mekanik yollarla olustugunu gosterir. Deforaiasyon ikizlenmeleri egritmis veya biHImiis ikiz-
lenmeler, endulator sonme» deformasyon ve kink bantlar1 plajioklaslardaki onemli strain verileridir. K-feldispat
tane kenarlannda, 6zellikle inequant tanelerin m,aksimum sikisma, yoniine bakan ve S-fbliyasyonuna paralel
olan uzun yiizeylerdeki "myrimekite" olusumu ¢ok énemlidir.

Milonitik gozlii gnayslarda kuvarsin deformasyon vya tipik "core-and-mantle™ yapisi yada tercihli yonlenme
gosteren yeniden kristalize olmus kuvars tanelerinden olusan ve ilksel yeniden dinamik kristallenmeyi isaretti-
yen "type4 quartz ribbon" (cf. Bonifier ve Bouchez, 2978) yapisin1 olusturur. Undilatér sénme, deformasyon
bant ve lamelleri kuvars porfiroklaslanndaki strain le ilgili onemli yapilardir.

Mikalar, 6zelikle biyotitler, "bent glding" veya. "kinidng" yolu ile i¢sel deformasyona ugramiglardir,., Mika-
larin blytik bir cogunlugu (001) ytizeyleri boyunca kuvars ribonlanna paralel yada yar1 paralel olarak uzanir ve
kayagtaki fbliyasyonu temsil ederler.

Masifin be .kesiminde ylizeyleyen milonitik gozii gnayslardaki feldispat, kuvars ve m:ikalarda gozlenen mik-
royapilar, daha 6nceden One siriilen almandin-amfibolit fasiyesinin tersine,, list yesilsist-alt amfibolit fasiyesio-
deki fabrik gelisimi ile tutarhidirlar (cf. Simpson» 1985).

ABSTRACT: Although granitic rocks contain minerals that are relatively stable over large portions of P-T spa-
ce, mierostractural changes occur, particularly in. feldspars, quartz and micas, which are- very usefil, tools in esti-
mation of conditions associated with the deformation.

A detailed fabric and rnicrostructural analysis on the granitic mylonhes was carried out on the southern side
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of Besparmak Mountain north, of Selimiye (Milas). The mylonitic augen goeisses have a blastomylooitic texture
characterized by large retort-shape parphyroclasts or augen of feldspar, around which, a more ductile, medium. -
to fioe - grained matrix of muscovite, biotite, quartz and feldspars is deflected.

Feldspars behave in both plastic and brittle fashion, since grain size réduction occurs through grain, boundary
migration, and/or subgrain rotation; and .also through, fracturing. Typical core-aod~maotle structure, characterized
by a large feldspar core surrounded by a mantle of fioe recrystallized grains,, is very characteristic. He majority
of plagioclases twins obey the albite twin-law, however- the association with periclinelaw twinning suggests that
many of the twins are mechanical. Evidence of strain» such as deformation twins obey the albite twin-law,, howe-
ver the association with pericline-law twinning suggests that many of the twins are mechanical. Evidence of stra-
in, such as deformation twins, bent or curved twins, undulatory extinction, deformation bands and kiok bands oc-
cur characteristically in plagioclase, Myrmekite is ubiquitous at K-feldspsr gram boundaries, most notably on
the long sides of inequant grains parallel to the S-foliation direction wMct invariably faces the maximum finite
shortening direction.

Deformation, of quartz, in the mylonitic augen gneisses commonly results in the development, of "eore-and-
mantle™ structure and "type 4" quartz ribbons (ef. Bouffier & Boucliez,-1978) of elongated, preferably oriented,
newly-recrystallized, quartz aggregates suggesting a primary dynamic: «crystallization,, Undulatory extinction,
déformation bands and lamellae are the strain-related features associated with quartz porphyroclasts.

Micas, especially biotite, undergo internal, deformation, by bend-gliding and kinking. Most, of -the micas are
completely attenuated and, aligned such that their- (001) planes .are sub-parallel or parallel to' the margins of qu-
artz ribbons aod, define the foliation in the rock.

These mioostructuies of feldspar, quartz .and mica in the mylonitic augen gneisses in this part of the massif-
aie broadly consistent with fabric development under upper greenschist to lower amphibolite faciés conditions
(cf. Simpson, 1985), rather than almandine-amphibolite faci¢s as was previously believed.
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pRDOVtSIYEN SONUNDA BUZULLASMA, FAUNA TOPLULUGU VE
IAPETUS OKYANUSUNDA TURKIYE' NtN YEMI

LATE ORDOVICIAN GLACIATION, FAUNAL ASSEMBLAGE AND THE PLACE OF
TURKIYE IN IAPETUS OCEAN

Cazibe SAYAR XU, Maden Fakiiltesi, Maslak,, ISTANBUL

OZ: Ordovisiyen sonunda gerceklesen global, buzullasma kuzey-batt AMKka iizerindeki giiney kutupdan Gond-
wana"ya yayilmis ve buzul oOrtiist, kutupdan kuzeye dogru 40° dilemine kadar .ilerlemistir. Fakat bu sirada ku-
zey kutup bolgesinde buzullasma olmamigtir., Global buzullasma nedeniyle Ordovisiyen-Siliiriyen sinirinda de-
niz seviyesi'.100 m. alcafams, denizel alanlar kiiciilmiis, paleoekoloji, paleocografya degismis ve Ust
ordovisiyen fauna bolgeleri ortadan kalkmustir,.. Denizin ilk algalmasi Asgliiyen' in Ravtiyen-Hirnantiyen sini-
rina baslamis ve- Himantiyen''de (Ust Asgiliyen) en diisiik seviyeye- inmistir. Ekolojik sistemdeki be degisikler
etkisiyle Oidovisiyen-Siliiriyen sinirinda pek ¢ok organizma yok olmustur.

Siliiriyen basinda buzullar erimis ve deniz seviyesi tekrar ylikselerek Landoveriyen transgresyomi gercek-
lesmistir.  Landoveriyen basinda (Ruddaniyen) Kuzey Avrupa' min sicak deniz tipleri Kuzey Amerika"' ya ve
soguk Akdemiz bolgesine go¢ ederek karisik fauna topluluklarini olusturmustur.

Tiirkiye' de Istanbul ve Bolu ¢evresi Orta ve Ust Ordovisiyen yasl ince kirintili ¢okellerde incelenen bento-
nik toplulukta (baslica brakiyopod) Orta érdovisiyende soguk Akdeniz tipleri.; Ust Ordovisiyen.de. sicak Kuzey
Avrupa, tipleri, egemendir, istanbul cevresi kirmtih istifinde ilk karbonath gokeller Ust Karadosiyen-Raviyen
(Ust. AsgiUiyen) yash Bryozoanli Seyller arasinda bol "Dicranopora” (bryzoa) igeren kiregtasi diizeyleridir.., Bu
seyllerde belirlenen brakiyopod ve- ostrakot tiirlerinin soguk Akdeniz t1pler1 ve bol miktarda sicak Kuzey Av-
rupa, tiplerinden olusmasi bolgenin Ust Karadosiyen' den” itibare-n. 1ssnmaga, basladigini gosterir.

Ordovisiyen-Siliiriyen siirinda  "Hirnaniia faunasi” istanbul ¢evresinde Brakiyopod-Diplograptid TopMu-
gu olarak gelismistir ve derin self ortamini belittir.., Bolu cevresinde "Hirnaniia Faunasi” iginde Mucronaspis
(Dabnanitina) vardir ve Brafdyopod-Irilobit- Rugosa mercan, toplulugu olusturur, burada soguk .Akdeniz tipleriy-
le- 1lik Avrupa tipleri kangiktir» 1lik ve si§ denizel ortamda geligmistir.

Landoveriyen. baginda (Ruddaniyen) tabulat mercanlar (Haiysitidae,, Favositidae) ile Rugosa goriliir, braki-
yopodlarda Kuzey Avrupa tipleri egemendir, lapetus Okyanusunun evriminde Ust. Ordovisiyen Paleotektonik ve
Paleocografya haritalarinda. Tiirkiye 60*-70° giiney enleminde ve- cok soguk bolgededir... Bu durum Istanbul ve
Bolu cevresi Ust Ordov151yen Landoveriyen gokellerlnm paleontolojik, paleoekolojik ve biocografya verilerine
uymamaktadir. Bu. yeni gdzlemlerle Tiirkiye' nin kuzey bélgesinin 1lik bir iklim kusaginda 30°-40° giiney en-
lemlerinde bulundugu, ve Kuzey Avrupa Boélgesinin sicak deniziyle baglantili oldugu anlagiimaktadir,.,

ABSTRACT: He Late Ordovician glaciation that covered the Gondwanaland was spread from the southern, po-
le located on the north-western Africa Ice-sheets extended to 'the 40* latitude from the south pole to the north.
There was no glaciation, in the northern hemisphere. The eustatic sea-level lowering, occured close to the Rawthe-
yan-Hirnantian boundary and. the main drop took place during the Himantian (Uppermost Ashgillian). These ra-
pid environmental changes affected extinction of both benfhonic and planctonic faunas at the Qrctovician-
Silurian boundary. Post-glacial sea-level rise occured in. Early Silurian (Rhuddanian) and the- European warm
water brachiopod genera were migrate to the North. America .and Mediterranean, province,.,

The Middle and Upper Ordovician benthic communities (mainly tacblopods) collected from fine elastics
around Istanbul and Bolu contain cold Mediterranean and warm North European faunal elements. The first car-
bonate sediments which are limestone levels have Dicronopora (Bryozoa) interbedded with the "Bryozoan Sha-
les" of Upper Caraafoc-Rawtheyan (Upper Ashgillian) age. This shales contain some Mediterranean cold and.
abundant North European warm water brachiopods and ostracods that indicate the region being warmer since
Upper Cantdoc.

The Hirnaniia fauna which occurs as Orthid-Diplograptid association around Istanbul show deep-shelf en-
vironment, whereas, the "Hirnaniia fauna" has Mucronaspis (Dalmaitina) that, developed as Branchjopod-
Irilobit-Rugosa coral association, indicates the shelf environment, around Bolu...

Tiirkiye is placed, at the 60*-70* southern la.titu.de' in the Palaeotectonic and palacogeographic maps, in the Up-
per Ordovician lapetus Ocean.

According to the paléontologie, Palacoecologic and Biogeographic data, Tiirkiye may be concerned in a
warmer climatic .zone as the 30°-40° southern latitude and/or' connected to' the North European warm seas during
the Upper Qrdovician-Landoverian time interval.





