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Dogu Toros’larin Karliova ile Hatay arasinda kalan boliimiinde, sahadan elde edilen jeolojik verilerle
Ge¢ Kretase—Erken Tersiyer olaylari aragtirllmistir. Neotetis okyanusu, Orta?—Geg Triyas sirasinda
baglayan riftlesmeyle kuzey ve giiney kitalarinm1 birbirinden ayirarak bolgedeki ofiyolitleri
olusturmustur. Ge¢ Kretase’de okyanus tabaninda baslayan kuzeye dalimli yitim zonu iizerinde (SSZ)
Hatay ve Guleman ofiyolitleri, Elazig magmatikleri ve Pertek volkanoklastikleri, kuzeydeki Keban-
Malatya platformunun altina dalan okyanusal kabugun yitimiyle de Baskil yay magmatikleri
geligmigtir.

Calisilan alanda, ofiyolitler ile temel iiniteler ve Tersiyer yash istiflerin iligkileri baz1 lokal alanlarda
belirgin olarak go6zlenebilmektedir. Bolgenin temel {initelerini, Karliova dolayinda Bitlis
metamorfitleri, Refahiye ofiyolitli karmasigi ve Ovacik ofiyolitleri olusturur. Elazig dolayinda
Malatya-Keban metamorfitleri, Elaz1g ve Pertek magmatitleri, Piitiirge metamorfitleri ve Guleman
ofiyolitleri, Bitlis Bindirme kusagi’nin giineyinde ise Giineydogu Anadolu otoktonu, Hatay-Kocali-
Karadut naplari temel fniteleri olusturmaktadir. Bu finiteler orta Maastrihtiyen’deki carpisma
sonucunda olusan tektonik olaylarla yan yana gelerek yiikselip erozyona ugramislardir. Bu temel, geg
Maastrihtiyen yasli ¢okeller ile baslayan ve Paleosen ile devam eden havzalar igin kaynak alani
olusturmus ve bu ¢okel istifleri tarafindan da uyumsuz olarak ortiilmiistiir.

Carpisma sonrast bolgede devam eden tektonik olaylar Paleojen havzalarmin gelisimlerini kontrol
ederek ¢okelmede duraksama ve kesiklige neden olmustur. Karliova dolayindaki ge¢ Maastrihtiyen
yasli Elmali formasyonu Bitlis metamorfitleri iizerine uyumsuz olarak gelir. Uluova faymin
kuzeyindeki alanda Keban-Malatya metamorfitleriyle Baskil, Elazig ve Pertek magmatitleri gec
Maastrihtiyen—Erken Eosen yagli Harami formasyonu ile uyumsuzdur. Fayin giineyinde ise Piitiirge
metamorfitleriyle Guleman ofiyolitleri de ge¢ Maastrihtiyen—Paleosen yasli Simaki formasyonu
tarafindan agisal uyumsuzlukla Ortiilmektedir. Bitlis bindirme kusaginin giineyinde yer alan
Giineydogu Anadolu otoktonu, Kocali ofiyolitleri, Karadut karmasig1 ve Hatay ofiyolitleri de benzer
sekilde ge¢ Maastrihtiyen yash Terbiizek veya Besni ya da Germav formasyonlari tarafindan agisal
uyumsuz olarak ortiilmektedir.

Tiim bu veriler, ¢carpismanin orta Maastrihtiyen’de basladigini ve Erken Eosen, orta—ge¢ Liitesiyen ve
orta Oligosen’de makro tektonik olaylar yasandigini gostermektedir. Bitlis Bindirme Kusagi’nda ise

Miyosen doneminde baglayan olaylar giiniimiizde de devam etmektedir.

Anahtar Sozciikler: Dogu Toroslar, Ge¢ Kretase, Erken Tersiyer, ofiyolit, riftlesme, ¢carpisma
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Some geological data obtained from the field study carried out between Karliova and Hatay is used
here to discuss Late Cretaceous—Early Tertiary events in the Eastern Taurus Mountains. The Southern
Neotethys rifted to form ophiolite of the region and started to separate the northern and southern
continents during Middle?—Late Triassic time. Guleman, Ispendere and Kémiirhan ophiolites were
formed above the north dipping intra-oceanic subduction zone (SSZ) which initiated to develop on the
ocean floor during the Late Crateceous period. As subduction continued the accreted ophiolites were
intruded by Elazig-Pertek magmatics and Keban platform were intruded by Baskil arc magmatics.

The relations of ophiolites and basement units with Tertiary sequences can be observed distinctively in
some local areas. Bitlis metamorphics, Refahiye ophiolitic mélange and Ovacik ophiolite around
Karliova, Malatya-Keban metamorphics, Elazig and Pertek magmatics, Piitiirge metamorphics and
Guleman ophiolites around Elazi1g, and Hatay-Kocali ophiolites and Karadut complex to the south of
Bitlis thrust zone are the basement units. All these units uplifted and subjected to erosion as a result of
the tectonic events caused by the middle Maastrichtian collision. They formed source area for basins
which opened in the late Maastrichtian and continued to develop during the Paleocene and was
unconformably covered by these sediments.

The tectonic events that occurred in the region after the collision resulted in a pause and break in the
sedimentation by controlling the development of the Paleogene basins. The upper Maastrichtian
Elmali formation lies unconformably on the Bitlis metamorphics around Karliova. In the area north of
Uluova fault, Keban-Malatya metamorphics and Baskil, Elazig and Pertek magmatics are overlain by
the upper Maastrichtian—Upper Paleocene Harami formation. On the other hand, the basement units at
the south of the fault are overlain by the upper Maastrichtian—Paleocene Simaki formation. Similarly,
Southeast Anatolian Autochthonous, Kogali ophiolites, Karadut complex and Hatay ophiolites situated
in the south of Bitlis thrust zone, are covered by Terbiizek, Besni or Germav formations in upper
Maastrichtian—Paleocene age with an angular unconformity.

All these data shows that the collision started in middle Maastrichtian and macrotectonic events
occurred during the Early Eocene, middle—late Lutetian and middle Oligocene. In addition, the events
that have started in the Bitlis Thrust Zone during the Miocene period have been continued up to the

present.

Key Words: Eastern Taurides, Late Cretaceous, Early Tertiary, ophiolite, rifting, collision
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Orta Toroslar’in Tektono-stratigrafi Birliklerinin Toros-Anadolu Platformunun
Gec¢ Kretase—Erken Tersiyer Evrimi A¢isindan Yorumu
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Alp-Himalaya kusagimin Anadolu’dan gegen yaklasik 2000 km uzunlugundaki boliimii i¢inde yer alan
Toroslar, kusak boyunca etkin olan Geg¢ Kretase ve Erken Tersiyer devinimlerinin derin izlerini tasir.
Bu siirecte kusak oldukg¢a karmasik kivrimli ve napli yap1 kazanmistir. Toros-Anadolu platformunun
jeolojik evriminin anlasilabilmesi igin, Toroslar’da varligi bilinen tektono-stratigrafik birliklerin
stratigrafi ve yapisal 6zellikleriyle goreli konumlarinin ve kusak boyunca yayilimlarinin géz 6niinde
tutulmas1 gerekir. Kusagin dogu ve bati kesimlerine oranla, stratigrafi ve yapisal 6zellikleri yer yer
ayrintili incelenmis olan ¢ok sayida tektono-stratigrafik birliklerin yer aldig1 Orta Toroslar, bu amaca
hizmet edecek anahtar bolgelerden biridir.

Erken Paleozoyik—FErken Triyas (Iskitiyen) araliginda, farkli ortam kosularmi yansitmalarma karsin,
Alanya, Antalya, Geyik Dagi, Aladag, Bolkar Dag1 birlikleri ile Bozkir Birligi’nin bir bdliimiinii
kapsayan tek bir platformun bulundugu anlasilmaktadir. Geg Iskitiyen—Aniziyen baslangicinda
platformun giiney kesimi parcalanmaya baglamis, kuzeyde gecmisi Triyas Oncesine uzandigi
diisiiniilen okyanusal havza ile birlikte Mezozoyik siiresince biri giineyde (Antalya Birligi), digeri
kuzeyde (Bozkir Birligi) olmak iizere iki okyanusal havza varliklarmi siirdiirmiistiir. Tetis
Okyanusu’nun giiney ve kuzey kollar1 olarak bilinen bu okyanusal havzalarda, Triyas yash spilitik
denizaltt volkanitleri, radyolarit ve tilirbiditik kirintililar, Jurasik—Kretase (Senoniyen’e kadar)
stirecinde radyolarit arakatkili pelajik kirectasi istifleri ¢okelmistir. Bu iki havza ile platform arasinda
gecis ortamini temsil eden istiflerin bulundugu bilinmektedir. Bu siirecte Geyik Dagi, Bolkar Dag1 ve
Aladag birliklerini kapsayan tek bir platform iizerinde platform tipi karbonat ve kirintili kayalar
¢Okelmis; ancak, platformun biiylik boliimiinde zaman zaman, 6rnegin Geg¢ Triyas—Liyas siirecinde
oldugu gibi, bolgesel karasallagmalara neden olan tektonik hereketler etkili olmustur. Geyik Dagi
Birligi’nin giiney kesiminde Senoniyen—Paleosen araliginda pelajik foraminiferli kiregtaglariyla temsil
edilen acik deniz kosullarinin varligina karsilik, birligin kuzey kesiminde yaygin boksit olusumuyla
temsil edilen Erken Senoniyen karasallagsmasinin ardindan, rudistli kiregtaglarinin ¢okeldigi sig deniz
kosullarmin egemen oldugu goriiliir. Geyik Dag1 Birligi’nin kuzeyinde yer alan Aladag ve Bolkar
Dagi birliklerinde Senoniyen, tektonik duraysizligin etkin oldugunu gosteren, olistolit ve olistostromal
olusuklu tiirbiditik kirintililarla temsil edilir. Tiirbiditik kirintililar igersinde degisik boyda serpantinit
ve radyolarit dilimlerinin da bulunusu, okyanus havzasinin kapanmakta oldugunu gosterir. Giineyde
Alanya Birligi’nin Antalya Birligi lizerine yerlesmesi, kuzeyde ise Bozkir Birligi’nin kendi iginde
dilinimlenip melanj 6zelligi kazanarak, Aladag ve Bolkar Dagi birlikleri {izerine yerlesmesi Senoniyen
kapanma siirecine karsilik gelir. Antalya Birligi’nin Alanya Birligi’ni de sirtinda tagiyarak Geyik Dag1
Birligi’nin Paleosen olistostromu iizerine yerlesmesi, kapanma siirecinin giineyde Paleosen’e kadar
siirdiiglinii gosterir. Kuzeyde ise Senoniyen’de biiylik Olglide tamamlandigi anlagilan kapanmanin
ardindan, bolgede gelisen genisleme sistemine bagli olarak, Geyik Dagi, Aladag ve Bolkar Dagi
birliklerinin olusturdugu platformun (On Asya Platformu) par¢alanmaya basladigi ve Bolkar Dagi-
Aladag birlikleri ile Geyik Dagi Birligi’nin arasinda bir riftlesme ve olasilikla kisa siireli bir
okyanuslagsma siirecinin yasandig1 diigiiniilmektedir. Yazar tarafindan “Dipsiz G6l Havzas1” olarak
adlandirilmis olan bu kisa dmiirlii havzanin Liitesiyen’de kapandigi ve bu kapanmaya bagli olarak
Bolkar ve Aladag birliklerinin giineye dogru ilerleyerek Geyik Dagi Birligi’ni iistledikleri, cephede
yer alan Aladag Birligi’nin en giineyde bulunan Alanya Birligi’ni de orttiigli goriilmektedir.

Anahtar Sozciikler: Toros-Anadolu platformu, Orta Toroslar, Ge¢ Kretase, Erken Tersiyer,
olistostrom, tektonostratigrafik birlik
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Taurides, which form a 2000-km-long segment of the Alpide-Himalayan system in Anatolia, bear
strong evidence of the Late Cretaceous—Early Tertiary tectonics that has affected the orogen. As a
result of the Late Cretaceous—Early Tertiary thrusting and folding, the Taurides have attained a
complex fold and nappe structure. In order to understand the geological evolution of the Anatolide-
Tauride platform, the stratigraphic and structural features and distribution of the tectono-stratigraphic
units of the Taurides have to be considered. A key segment in this aspect is the Central Taurides,
whose stratigraphic and structural features have been better studied compared to regions farther east
and west which comprises large number of tectonostratigraphic units.

The Alanya, Antalya, Geyik Dagi, Aladag, Bolkar Dagi units and a part of the Bozkir Unit, although
representing somewhat different depositional settings during the Early Palacozoic to Early Triassic
(Scythian), have formed part of a single platform. In the beginning of the late Scythian—Early Anisian,
the southern parts of this platform started to rift; this rift, which turned into an ocean together with an
ocean farther north, whose history predates Triassic, formed two oceanic basins, one in the south (the
Antalya Unit) and one in the north (the Bozkir Unit). These oceanic basins, known as the southern and
northern branches of the Tethys, were characterized by the Triassic submarine basalts, radiolarites,
siliciclastic turbidites and Jurassic—Cretaceous (up to the Senonian) pelagic limestones with
radiolarian chert intercalations. Sequences, representing transition between these oceanic basins and
the platform, are known to exist. During the Mesozoic, carbonates and clastic rocks were deposited on
a continuous platform encompassing the Geyik Dagi, Bolkar Dag1 and the Aladag units; however, in
some periods such as late Triassic—Liassic tectonic movements have led to uplift of parts of the
platform. In the southern parts of the Geyik Dag1 Unit Senonian—Palaeocene period is characterized by
the deposition of pelagic foraminifera bearing limestones, whereas in the north an Early Senonian
uplift characterized by widespread bauxite formation is followed by the deposition of the shallow
marine rudist bearing limestones. In the Aladag and Bolkar Dag1 Units, located north of the Geyik
Dag1 Unit, the Senonian is represented by the deposition of olistostromes, olistoliths and turbiditic
clastics characterizing a tectonically unstable period. The presence of serpentinite and radiolarian
cherts slices of various sizes in the turbiditic clastics indicates the continuing closure of the oceanic
basin. The thrusting of the Alanya Unit over the Antalya Unit in the south, and internal slicing of the
Bozkir Units followed by its thrusting over the Aladag and Bolkar Dagi Units in the north occurred in
the Senonian and again corresponds to the closure of the oceanic basin. The Antalya Unit, carrying the
Alanya Unit on its back, was thrust over the Palacocene olistostromes of the Geyik Dagi Unit
signifying continuous shortening during the Palaeocene. The oceanic closure was largely completed in
the north by the Senonian, and this was followed by the re-rifting of the platform comprising the
Geyik Dagi1, Aladag and Bolkar Dag1 Units; the rifting between the Bolkar Dagi-Aladag and Geyik
Dag1 Units led to a short phase of ocean crust-generation. This short-lived basin, called as the ‘Dipsiz
G0l basin’ was closed in the Lutetian and this was followed by the thrusting of the Bolkar and Aladag
units over the Geyik Dag1 Unit, and the thrusting of the Aladag Unit over the Alanya Units.

Key Words: Anatolide-Tauride platform, central Taurides, Late Cretaceous, Early Tertiary,
tectonostratigraphic units, olistostrome
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Bindirmeli yapisal bir sistem sunan Menderes Masifi’nin gliney kenar1 boyunca birbirleriyle tektonik
iligkili ii¢ tektonostratigrafik birim yiizeylenir. Babadag, Akbabatepe ve Goktepe naplar1 adi altinda
incelenen bu {initelerin disinda, ayrica Kosk (Aydin) kuzeyinde yiizeylenen Cevizdag nap1 Menderes
Masifi’nin orta kesimindeki en alt tektonik birim olarak bilinmektedir. Her dort napin Mesozoyik yasl
karbonat istiflerinin Ge¢ Kretase boliimleri neritik karakterli rekristalize kirectaslarindan meydana
gelir. Geg Kretase sonunda karbonat platformunun ¢ékmesi sonucu, 6zellikle Babadag ve Goktepe
naplarinda Paleosen—Erken Eosen yasli, birbiriyle girik bordo renkli mermer/kalksist derin self ve
yamag c¢okelleri depolanir. Altta bordo renkli mermer/kalksistlerle baslayan, iistte metaflisoyid
cokellerle devam eden ve yanalda kalinliklar1 degisen bu kayalarin iizerinde, Babadag napinda
gozlendigi gibi metamelanj tektonik dilimleri yer alir.

Akbabatepe ve Cevizlidag naplarinda Paleosen—Erken Eosen kayalari olmaksizin Geg Kretase yash
karbonat platformlari iizerine dogrudan olasi Liitesiyen yasli metaolistostromal kalin merceksel ara
diizeyli ve metabazik ara katkili metakalkarenit-fillit-metakuvarsarenit ardalanmasi yer alir.
Cevizlidag napinda Ak¢akdy (Kosk-Aydin) dolayinda, Akbabadagi’nin giiney yamaglarinda (Denizli
gilineyi) ve Tuzabat (Milas-Mugla) kuzeyinde tipik olarak gdzlenen metaolistostromal c¢okellerin
malzemesini Paleozoyik, Jura—Kretase ve ender olarak Bodrum napina ait Mesozoyik yash kayalarin
cakil ve bloklar1 olusturur.

Menderes Masifi’nin giineydogu kenar1 boyunca uzanan ve Denizli giineyinde Babadag napi
tarafindan iizerlenen Tavas napinin bati uzanimi metamorfik, dogu uzanimi ise metamorfik olmayan
kayalardan olusur. Her iki bdliimde genellikle karbonat kayalardan olusan Mesozoyik istifinin Geg
Kretase yasl kesimi, yoreden yoreye degisen pelajik, yar1 pelajik veya neritik karbonatlardan olusur.
Babadag ve Goktepe naplarinda oldugu gibi bu karbonatla tizerine keskin bir dokanakla Paleosen yaslh
bordo renkli mikritler ve Erken Eosen yash flis benzeri ¢okeller yer alir. Daha istte yer alan Liitesiyen
yasl olistostromal ¢okeller degisik yerlerde Erken Eosen yash flisoyid ¢okeller veya Paleosen yash
bordo renkli mikritler bazen de Geg Kretase yash platform karbonatlarini 6rtmektedir. Akbabatepe ve
Cevizlidag naplarindaki yasit ¢okellerle karsilagtirilabilen olistostromal ¢okellerin malzemelerini
genellikle altindaki Mesozoyik—Erken Tersiyer yash karbonatlar ve lizerleyen Bodrum napina ait
cesitli karbonat ve flis ile bolca ofiyolit kaya cakil ve bloklar1 olusturur. Kuzeyden ilerleyen Likya
naplar ile ofiyolitik naplarin 6niinde ¢okeldikleri diisiiniilen bu birimin alt dokanagi uyumsuz
olmalidir. Babadag, Akbabatepe ve Tavas naplarmin iizerinde ise diisiik acili normal bir fayla
(styrilma fay1?) metamorfik olmayan oldukga ilging bilesik bir istif yer alir. Oligosen yasli molas
cokelleri tarafindan uyumsuzlukla ortiilen breslerin malzemesini daha ¢ok Babadag napina ait Jura-
Kretase yasli beyaz mermer ve Paleosen yasli mermer ile Bodrum napina ait dolomitik mermer ve
ofiyolitik kaya cakil ve bloklar1 olusturur. Stratigrafik konumu geregi Ge¢ Eosen’e ait oldugu
diisiiniilen post metamorfik bu c¢okeller Menderes Masifi’ndeki D—B yonlii ilk gerilme rejiminin
baslangicini isaret etmesi bakimindan 6nemlidir.

Anahtar Sézciikler: Menderes Masifi, Tavas nap1, napli yapilar, Ge¢ Kretase, Erken Tersiyer
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Three tectonostratigraphic units are exposed along the southern margin of the Menderes Masif which
indicates thrusted structural system. Except these units, which were investigated as Babadag,
Akbabatepe and Goktepe nappes, the Cevizlidag nappe also exposed at north of Kdsk (Aydin) is
known to be the lowest tectonic unit of the central part of the Menderes Masif. The Upper Cretaceous
parts of the Mesozoic carbonate sequences of the four nappes are composed of neritic type
recrystallized limestones. By subsiding of the carbonate platform, deeper shelf and slope sediments in
Paleocene—Early Eocene age were deposited especially in the Babadag and Goktepe nappes at the end
of Late Cretaceous. These rock units at the base start with claret red colored marble, calcschists and
continue in upper parts with metaflyschoidal deposits indicating laterally thickness changes and
overlain by metamélange tectonic slices as observed in the Babadag nappe.

In the Akbabatepe and Cevizlidag nappes without the Paleosen—Early Eocene rocks, the probably
Lutetian aged metacalcarenite-phyllite-metaquartzarenite alternation with thick lenticular bodies of
metaolistostromes and metabasic intercalations overlie the Late Cretaceous platform carbonates. The
metaolistostromal deposits in the Cevizlidag nappes are composed of blocks and pebbles derived from
Paleozoic, Jurassic—Cretaceous and rare from Mesozoic rocks of the Bodrum nappe and they are
typically observed around Akgakdy (Kosk-Aydin), southern slopes of Akbabadag (south of Denizli)
and north of Tuzabat (Milas-Mugla).

Western and eastern parts of the Tavas nappe are composed of metamorphic and non-metamorphic
rocks respectively. This nappe is exposed along southeastern margin of the Menderes Masif and
overlain by the Babadag nappe in the south of Denizli. The Late Cretaceous aged part of the Mesozoic
sequence composed of generally of carbonate rock in both of parts comprises pelagic, hemipelagic or
neritic carbonates changing from place to place. The Paleocene aged claret red colored micrites and
Early Eocene aged flyschoidal sediments overlie these carbonates with a sharp contact as in Babadag
and Goktepe nappes. The Lutetian aged olistostromal deposits and the upper parts in different places
cover Early Eocene flyschoidal deposits or Paleocene claret red colored micrites, sometimes Late
Cretaceous aged carbonates. The materials of the olistostromal deposits, equivalent to the
contemporaneous units in Akbabatepe and Cevizlidag nappes, are composed of different pebbles and
blocks of carbonate, flysch and ophiolitic rocks belonging to underlying Mesozoic—Early Tertiary
aged carbonates and overlying Bodrum nappe. The lower boundary of this unit should be
unconformity which is thought to be deposited on foreland of Lycian and ophiolitic nappes transported
from the north. A non-metamorphic brecciated/olistostromal sequence overlies the Babadag,
Akbabatepe and Tavas nappes with low-angle normal fault (detachment fault?). This unit which is
uncorformably overlain by the Oligocene mollase sequence comprises block and pebbles derived from
white marble of Babadag nappe of Jurassic—Cretaceous age, Paleocene marble, dolomitic marble of
Bodrum nappe and ophiolitic rocks. The post-metamorphic deposits, which are thought to be
deposited in the Late Eocene based on its stratigraphical setting, point out that the beginning of the
first extensional regime in the Menderes Massif.

Key Words: Menderes Massif, Tavas nappe, nappe structures, Late Cretaceous, Early Tertiary
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Toros Kusagi’nda Ust Kretase, Daniyen, Eosen ve Miyosen Naplar1
Ile Bunlara iliskin Cokeller

Mustafa Senel

Enerjisa Enerji Uretim A.S., 06529 Balgat, Ankara (E-posta: msenel@enerjisa.com.tr)

Toros Kusagi, Senoniyen, Daniyen, Eosen ve Miyosen’de biiyiik ¢apli allokton kiitlelerin yerlesimine
sahne olmustur. Platform, yamag, havza, okyanusal kabuk gibi ¢ok farkli ortam kosullarinda ¢okelmis
olan bu allokton kiitleler, batidan doguya dogru, Likya, Antalya, Alanya, Beysehir-Hoyran-Hadim,
Yahyali, Kocali-Karadut ve Bitlis-Potiirge-Malatya naplari olarak tanimlanabilir. Bu allokton kiitleler
altinda, genelde platform tipi ¢okellerle temsil edilen otokton-goreli otokton konumlu kaya birimleri
bulunur. Bunlar batidan doguya dogru Beydaglari, Anamas-Akseki, Giiriin ve Gilineydogu Anadolu
otoktonlar1 olarak adlandirilir. Kretase sonlarinda, Anadolu-Torid platformunun kuzey kenarindan ve
kuzeydeki okyanusal alandan kaynaklanan Likya, Beysehir-Hoyran-Hadim, Yahyali ve Bitlis-Potiirge-
Malatya naplarinin yerlesimine bagli olarak genis alanlarda, Senoniyen yashi bloklu fligler
(Karabogiirtlen, Zekeriya, Kemaliye formasyonlari) gelismistir. Sinirli alanlarda bazik volkanitler
igeren bu flisler, bazi alanlarda gomiilmeye bagli olarak metamorfizmaya ugramistir. Anadolu-Torid
platformunun giiney kenarindan ve/veya giineydeki okyanusal alandan kaynaklanan Antalya naplar1 ve
Alanya napinin yerlesimine bagli olarak, kuzeydeki gibi Senoniyen yash bloklu flis (Kegili
formasyonu) gelismistir. Anadolu-Torid platformunun kuzey ve giliney kenarlarinda Senoniyen’de
gelisen bu yatay hareketlere bagli olarak, Anadolu-Torid platformunun ekseninin g¢evresinde
uyumsuzluklar meydana gelmis ve burada Seyrandagi, Yaniktepe formasyonlar1 gibi sig platform
karbonatlar1 gelismistir. Eksenin kuzeyinde ve giineyinde ise daha derin ortamlar1 karakterize eden,
Esekini, Dumanli, Tekkekoy, Elmacat formasyonlart gibi pelajik kirectaslari ¢okelmistir. Glineydogu
Anadolu otoktonunda, Kogali-Karadut naplarinin yerlesimine bagli olarak da Kestel formasyonu
olugmustur. Antalya naplarinin ve Alanya napinin, Beydaglar1 otoktonu ile Anamas-Akseki otoktonu
iizerine  Daniyen’de  bindirmesine bagli  olarak  Camlidere  olistostromu  ¢okelmistir.
Eosen’de kuzey kokenli allokton kiitleler (Likya, Beysehir-Hoyran-Hadim, Yahyali ve Bitlis-Potiirge-
Malatya naplar1) giineye dogru tasinmislardir. Bunun sonucunda allokton kiitleler, batida Anadolu-
Torid platforumunun kuzey kenarindan pargalar da kopararak Menderes Masifi’ni asmis, Orta
Toroslar’da (Beysehir-Hoyran-Hadim naplar1) ise Anamas-Akseki otoktonu iizerine yerlesmis ve
Anamas-Akseki otoktonuna ekayli bir yapr kazandirmuslardir. Bati ve Orta Toroslar’da Eosen
doneminde gelisen yatay hareketler oncesinde, Ge¢ Paleosen’de genellikle pelajik karbonatlar,
Eosen’de ise flis ¢okelleri depolanmistir. Dogu Toroslar’da Eosen’de etkin olan yatay hareketler
sonucunda, Anadolu-Torid platformu kuzey kokenli allokton kiitlelerin etkisiyle tamamen
pargalanarak giineye dogru tasmmistir. Bolgede, bu hareketlerle es zamanli olarak bazik
volkanizmanin etkin oldugu ¢okelimlerde gelismistir. Bat1 ve Dogu Toroslar’daki son ve biiyiik yatay
hareketler Miyosen’de gergeklesmistir. Bati Toroslar’da Erken Miyosen sonlarinda kuzey kokenli
allokton kiitleler, altlarina Menderes Masifi ve Yesilbarak napini da alarak Beydaglari otoktonu
iizerine yerlesmistir. Bu yatay hareketlere bagli olarak Beydaglari otoktonu ve g¢evresindeki sig
platform karbonat ¢dkelimini, kirintililarin egemen oldugu bir dénem izlemistir. Dogu Toroslar’da ise
kuzey kokenli allokton kiitlelerle birlikte, Eosen’de kendi i¢inde parcalanmis ve bindirmeli bir yapi
olusturmus olan Anadolu-Torid platformu (Bitlis-Potiirge-Malatya naplari) giineye dogru siiriiklenerek
Giineydogu Anadolu otoktonu {izerine yerlesmistir. Bu siiriiklenime, Giineydogu Anadolu otoktonu ile
Anadolu-Torid platformu arasindan kaynaklanan ve genelde Eosen yash kirmili kayalarla temsil
edilen Cilingiis-Hakkari nap1 da katilmistir. Bu naplarin 6n cephesinde, Giineydogu Anadolu
otoktonunda, Miyosen’de si1g karbonat ¢okelimi s6z konusu iken naplarin yerlesimine bagli olarak
kirmtililar egemen olmustur.

Anahtar Sozciikler: Toros kusag1, Naplar, Ust Kretase, Daniyen, Eosen, Miyosen
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The Upper Cretaceous, Danian, Eocene and Miocene Nappes
and Related Deposits in Taurus Belt

Mustafa Senel

Enerjisa Enerji Uretim A.S., Balgat, Ankara, Turkey (E-mail: msenel@enerjisa.com.tr)

Taurus Belt was the site of regional scale emplacement of allochthonous masses in Senonian, Danian,
Eocene and Miocene. These allochthonous units were deposited in very different depositional environments
such as platform, slope, basin, oceanic crust and are defined from west to east as Lycian, Antalya, Alanya,
Beysehir-Hoyran-Hadim, Yahyali, Kogali-Karadut and the Bitlis-Potiirge-Malatya nappes. The autochthone
and para-autochthonous settled rock units generally represented by platform deposits underlie these
allochthonous masses. These are from west to east named as Beydaglari, Anamas-Akseki, Giirlin and
Southeast Anatolian autochthones. In the late Cretaceous, the Senonian flysch with blocks (Karabogiirtlen,
Zekeriya, Kemaliye formations) was deposited in wide areas related to the emplacement of Lycian,
Beysehir-Hoyran-Hadim, Yahyali and Bitlis-Potiirge-Malatya nappes originated from oceanic realm at
north and northern margin of Anatolid-Taurid platform. These flyschoidal sediments including basic
volcanics in limited areas were undergone metamorphism during burial process. As in the north the
Senonian block-bearing flysch (Kegili formation) was deposited in association with emplacement of
Antalya, the Alanya nappes originated from southern margin of the Anatolide-Tauride platform and/or
oceanic realm in the south. In relation with horizontal movements developed on the northern and southern
margin of the Anatolid-Taurid platform, the unconformities were formed around the axis of the platform
and the sedimentary units such as the Seyrandagi and Yaniktepe formations composed of shallow platform
carbonates were deposited in this area. However, the Esekini, Dumanli, Tekkekdy and Elmagat formations
which are composed of pelagic limestone characterizing a deeper marine environment were deposited in
the north and south of the axis. In the Southeastern Anatolian, the autochthonous Kastel formation was
deposited in association with emplacement of the Kogali-Karadut nappes. The Camlidere olistostrome was
deposited as a result of thrusting of the Antalya and Alanya nappes over the Beydaglari and the Anamas-
Akseki autochthones during Danian. The north-originated allochthonous masses (Lycian, Beysehir-Hoyran-
Hadim, Yahyali and Bitlis-Potiirge-Malatya nappes) were transported southwards during the Eocene.
Consequently the allochthonous masses override the Menderes Massif by truncating huge fragments from
the northern margin of the Anatolid-Taurid platform in the west whereas they emplaced over the Anamas-
Akseki autochthone forming an imbricate structure in the autochthonous in the Central Taurides (Beysehir-
Hoyran-Hadim nappes). Before the horizontal movements developed in the West and Central Taurides
during the Eocene, generally the pelagic carbonates and the flyschoidal sediments were deposited in the
Late Paleocene and in the Eocene respectively. As a result of horizontal movements occurred during the
Eocene in the Eastern Taurides, the Anatolid-Tauride platform was fragmented by effects of the north-
originated allochthonous masses and transported southwards. The deposits including alkaline volcanics,
which is contemporaneously formed with these movements, were also developed in the region. The final
and large horizontal movements occurred in the Western and the Eastern Taurides during Miocene. In the
Western Taurides, the north-originated allochthonous masses, thrusted over the Menderes Massif and the
Yesilbarak nappe and all together emplaced on the Beydaglar1 autochthonous during the late Early
Miocene. Due to these horizontal movements, the deposition of clastic-dominant sediments followed the
shallow platform carbonate deposition around the Beydaglari autochthonous. However, in the Eastern
Taurides, the north-originated allochthonous masses together with internally imbricated and fragmented
Anatolid-Tauride platform (Bitlis-Potiirge-Malatya nappes) were transported southwards and emplaced on
the Southeast Anatolian autochthonous. The Ciingiis-Hakkari nappe, which is represented by Eocene clastic
rocks in general and originated from the area between Southeast Anatolian autochthone and Anatolide -
Tauride platform, also moved with this overthrust. In the Southeast Anatolian autochthone, the shallow
carbonate deposition was followed by clastic sedimentation related to the emplacement of the nappes
during the Miocene.

Key Words: Taurus belt, nappes, Upper Cretaceous, Danian, Eocene, Miocene
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Pasif Kita Kenarindan Bindirme-Oniilke Basenine Doniisiime Bir Ornek:
Kiitahya-Bolkardag Kusagi

M. Cemal Gonciioglu

Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 06531 Ankara
(E-posta: mcgoncu@metu.edu.tr)

Karaburun Yarimadasi’ndan Kiitahya ve Konya {izerinde Ecemis Fayi’na, oradan da Biinyan dogusuna
kadar uzanan kusak boyunca yer alan diisiik dereceli metamorfik kayalar ve onlarla tektonik olarak
ardasik ofiyolitli melanj kayalar “Kiitahya-Bolkardagi Zonu (KBZ) nu olusturur.

KBZ Torid-Anatolid Platformu’na (TAP) ait diisiik dereceli yesilsist fasiyesinden mavisist fasiyesine
kadar degisen metamorfizmaya sahip kitasal kabuk dilimlerini, bu kitasal kabuk iizerinde gelismis ve
hem kitasal kabuktan hem de Izmir-Ankara Okyanusu birimlerinden bloklar tasiyan &niilke baseni flis
¢okellerini ve Izmir-Ankara Okyanusal kolundan tiiremis dilimleri igerir.

TAP birimlerinin temelini Prekambriyen ve olasilikla Alt Paleozoyik kayalar1 olusturur. Bu temel
iizerinde ge¢ Orta Permiyen transgresyonu ile baslayan karbonat platformu Erken Triyas rift
volkanizmasi ve karasal ¢okelleri ile ortiiliir. izmir-Ankara Okyanusal Kolu’nun agilmasinin riftlesme
evresini temsil ettigi diisiiniilen bu birimler, Anisiyen’den sonra yerlerini platform tipi karbonat
¢cokelimine birakir. KBZ’nun kuzeyinde Geg¢ Jura, giineyinde ise Kretase ortasinda TAP platformu
cokerek dnce yamag sonra basen kosullarina ulasir.

Kretase sonunda (orta Maastrihtiyen) TAP birimleri iizerinde ofiyolit kirmtili flis ¢okelimi baslar.
TAP’nun kuzeyindeki Izmir-Ankara Okyanusu’nun kapanmasi ile olusan melanjlar, okyanusal
litosferin farkli birimleri ve gomiilerek YB/DS metamorfizmasi geciren TAP kitasal kabuguna ait
birimler, once dilimlenir, ardindan ilerleyen alloktonlarin Oniinde gelismis Oniilke basenlerine
aktarilirlar.

Dilimlenme sonrasi ilk otokton ¢dkelim Geg¢ Paleosen yaslidir, ancak yenilenen sikisma sonrasinda
bolgesel transgresyon Orta Eosen’de gerceklesmistir.

Anahtar Sozciikler: Toros-Anadolu mikrokitasi, kuzey kenari, jeolojik evrim, Alpin
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Kiitahya-Bolkardag Belt of NW Anatolia: A Case Study for Evolution
from Passive Margin to a Thrust-Foreland Belt

M. Cemal Gonciioglu

Middle East Technical University, Geological Engineering Department,
TR—06531 Ankara, Turkey (E-mail: mcgoncu@metu.edu.tr)

The low-grade metamorphic rocks tectonically imbricated with ophiolitic mélanges that range from
Karaburun via Kiitahya and Konya to Ecemis Fault and from here to Biinyan is known as the Kiitahya-
Bolkardag Belt (KBB).

KBB includes slices of low-grade greenschist to blueschist facies metamorphic rocks representing the
N margin successions of the Tauride-Anatolide Platform (TAP), oceanic lithologies of the Izmir-
Ankara Ocean and foreland flysch deposits that developed on the TAP and includes blocks of the
former two settings.

The basement of TAP comprises Precambrian and probably lower Paleozoic rocks, unconformably
overlain by late Middle Permian carbonates. A regressive period represented by Lower Triassic
continental clastics and rift-related volcanics marks the opening of the Izmir-Ankara Ocean. Starting
with the Anisian a shallow-marine carbonate deposition commenced. The platform-type deposition is
replaced in the northerly TAP slices in Late Jurassic and in the southerly ones in mid Cretaceous by
slope-type deposition.

At the end of Cretaceous (middle Maastrichtian) the TAP is the site of flysch-type deposits with
ophiolitic detritus. The mélange complexes formed during the closure of the Izmir-Ankara Ocean,
oceanic assemblages derived from various tectonic settings of the same deeply subducted together
with the marginal successions of the TAP, experience HP-LT metamorphism and then emplaced in
front of the allochthonous mega-slices towards S, onto the foreland flysch basins.

The earliest sediments sealing the slices are Paleocene in age. However, Middle Eocene marine
sediments represent the main transgression after a period of renewed compression.

Key Words: Tauride-Anatolide microplate, N-margin, geological evolution, Alpine
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Koclar-Sarigiizel (Kahramanmaras Kuzeyi) Arasinda Kalan Bolgenin
Genel Jeoloji Ozellikleri, Dogu Toroslar

Liitfi Varol, Alican Kop ve Giildemin Darbag

Kahramanmaras Stitcii Imam Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Jeoloji Miihendisligi Béliimii, 46100 Karamanmaras (E-posta: guldemin@ksu.edu.tr)

Bu calisma Koglar-Sariglizel (Kahramanmaras Kuzeyi) arasinda kalan bolgenin genel jeolojik
ozelliklerini ve bolgenin gegirmis oldugu jeodinamik evrimi ortaya koymay1 amaglamistir. Inceleme
alan1 Kahramanmaras ilinin kuzeyinde yer alan merkez ilgeye bagli Koglar, Boybeyler, Besen, Ilica,
Kertmen, Ataslar (Dindall1) arasinda kalan alanlar ile yakin civarin1 kapsamaktadir.

Calisma alan1 Permiyen’den Kuvaterner’e kadar degisen yaslar sunan litostratigrafik birimleri
igermektedir. Inceleme alaninda yiizeyleyen bu birimler Dedeadiggedigi ve Berit olarak adlandirilan
baslica iki tektonik dilim igerisinde gozlenmektedir. Inceleme alaninin kuzeyinde gelisen
Dedeardiggedigi nap1 su birimleri igerir: (i) Permiyen—orta Triyas yash dolomit ve kiregtaslarindan
olusan Dedeardicgedigi formasyonu, (ii) ge¢ Eosen—erken Miyosen yash cakiltasi, kumtasi ve
kiltasindan olusan Alacik formasyonu, (iii) erken—orta Miyosen yash seyl, kiltagi ve kumtasindan
olusan Kilisecik formasyonu, (iv) orta Miyosen yasl kirectaglarindan olugan Atlik formasyonu ve (v)
orta—ge¢c Miyosen yash cakiltaglarindan olusan Tekir formasyonu. Dedeardiggedigi nap1 Berit nap1
birimlerinden olan Geg Jura—Erken Kretase yash Berit metaofiyolitini tektonik olarak {izerlemektedir.

Inceleme alaninin giineyinde yiizeyleyen Berit nap1 (i) ge¢ Jura—erken Kretase yash Berit
metaofiyoliti, (ii)) ge¢ Eosen—erken Miyosen yash cakiltasi, kumtasi ve kiltasindan olusan Alacik
formasyonu, (iii) erken—orta Miyosen yagl seyl, kiltagi ve kumtasindan olusan Kilisecik formasyonu
ve (iv) orta—ge¢ Miyosen yasli c¢akiltaglarindan olusan Giiredin formasyonunu icermektedir. Calisma
alaninda en geng ¢okelim Kuvaterner yasli yamag¢ molozu ve aliivyonlarla temsil edilmektedir.

Inceleme alaninda gelisen napli yapiyla birlikte, bolgede yiizeyleyen birimlerin litolojileri ve ¢dkelme
ortamlar1 gbz Oniine alindiginda, inceleme alaninin Anadolu ve Arap levhalar1 arasinda gergeklesen
kita-kita carpisma zonundaki bir Oniilke havzasinda yer aldig1 ve Geg¢ Maestrihtiyen’den bu yana
sikigsma rejimi altinda oldugu sdylenebilir.

Anahtar Sozciikler: oniilke havzasi, sikigmali tektonik rejim, nap, Kahramanmarag, dogu Toroslar
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This paper aims to document the general geological characteristics and geodynamic evolution of the
area between Koglar and Sarigiizel villages (located in the north of Kahramanmaras). The study area
covers Koclar, Boybeyler, Besen, Ilica, Kertmen, Ataslar (Dindall1) towns and their surroundings.

The study area comprises various lithostratigrafic units with ages ranging from Permian to Quaternary.
They occur in two different tectonic slices, namely Dedeardiggedigi nappe and Berit nappe.
Dedeardicgedigi nappe crops out in the north of the study area and comprises: (i) Permian—middle
Triassic Dedeardiggedigi formation, consisting of dolomites and limestone, (ii) late Eocene—early
Miocene conglomerate, sandstones and claystone (Alacik formation), (iii) early—late Miocene
Kilisecik formation, made up of shale, claystone and sandstone, (iv) middle Miocene limestones (Atlik
formation), and (v) middle-late Miocene conglomerates (Tekir formation). Dedeardiggedigi nappe
tectonically overlies the upper Jurassic—lower Cretaceous Berit metaophiolite of the Berit nappe.

Berit nappe exposed in the south of the study area comprises: (i) upper Jurassic—-lower Cretaceous
Berit metaophiolite, (ii) late Eocene—early Miocene conglomerates, sandstone and claystone (Alacik
formation), (iii) early-middle Miocene Kilisecik formation, made up of shale, claystone and
sandstone, and (iv) middle—upper Miocene conglomerates (Giiredin formation). Quaternary talus
sediments and alluviums represent the youngest lithologies of the area.

The nappe structure, lithologic characteristic and depositional setting of various units suggest that the
study area represents a typical foreland basin formed during continent-continent collision between
Anatolian and Arabian plates and that the region has been experiencing a contractional deformation

since late Maestrihtiyen.

Key Words: foreland basin, contractional tectonic regime, nappe, Kahramanmaras, eastern Taurides
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