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Dogu Ege bolgeleri Geg Senozoyik tektonik oOrfilerine iliskin jeolojik ve
jeofizik sinirlamalar

Orhan KAYA

Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Izmir

Orta Bat1 Anadolu'nun Geg¢ Senozoyik kirik oriisit bir KD-GB gidis ve yaklasik bir D-B
gidis seklinde Ozetlenebilir. Bu kirik dizgeleri arasindaki goreceli iliskiler igin degisik
yorumlar sunulmustur. Yenilerde elde edilmis olan giivenilir yas sinirlamalari yasit tiirimli
bir oriiyli desteklememektedir. Yasit tiirime gore Onerilmis bulunan Anadolu'nun genel
Bati'ya kagisinin ge¢ Orta Miyosen yast ve iligkin yerel bicimdegistirmelerin diisey eksen
etrafinda donen blok oriisii yoluyla olustugu varsayimi gecerli goriinmemektedir.

Pliyosen-Pleistosen D-B gidisli grabenler KD-GB gidisli bir Ge¢ Oligosen-Erken Miyosen
fay dizgesinin her iki yaninda degisik yonelimler gosterir. Bu KD-GB gidisli yapisal bolme
kusagi batida Doganbey-Akhisar, doguda Tire-Gordes simnir faylari ile simgelenir. Yapisal
bélme kusaginin batisi genel bir yiikselme, derine dogru azalan kabuk yogunlugu, sik isi
akis1 agif1-degerleri ve yiiksek depremsellikle belirir. Yapisal bolme kusagina iligkin sismik
hiz yorumundan - batiya kagisin bugiinkii 6lcek ve biiyiikliikte ilk goriiniimiiniin Pliyosen
veya olasilikla daha gen¢ zamanlarda ortaya ¢iktigr yansimaktadir.

Ege bolgesinin Ge¢  Oligosen-Miyosen yapisi sirayla acinmig ii¢ dogrultu atimli fay
dizgesinden olusur. KD-GB gidisli, bireysel blok sinirlayan faylar, ve BKB-DGD ve KB-
GD gidisli, blok kusagi sinirlayan faylar. Blok sinirlayan 6nemli faylar Kavala-Xanthi fay1 .
ve uzamimi, Kuzey Ege c¢ukurlugu sinir faylari, Canakkale-Atina ¢izgiselligi ve orta Bati
Anadolu yapisal bolmesi sinir faylaridir. Bunlar ‘Geg Oligosen yaghdir, ve belirli felsik
plutonlarin kinematigi ve saat yontinde diisey eksen doniimiintin yansittig bir sol dogrultu
atimhi devinimi tasir. Blok kusagi sinirlayan faylar Kiitahya fayr ve bunun kiy1 agigi
uzanimi, ve Kikladlar K sinir fayidir. Bu faylar geometrik olarak sag atimli bir devinim
kazanmig olmalidir. Pliyosende KD-GB gidisli faylar kusak sinirlayan faylar, ve BKB-DGD
ve DKD-BGB faylar da blok sinirlayan yapilar olarak calismustir. -Orta- B Anadolu yapisal
bolmesi tarafindan kuvvetli bir sekilde sogurulmus olan sag dogrultu atimli devinim
egemen olarak saat yonii karsiti donmelere yol acmig ve yapisal bolmenin edilgen bir
'transfer’ kusag1 seklinde davranmasini sonuglamistir.

Geological and geophysical constraints on the Late Cenozoic tectonic
evolution in the Aegean region

The Late Cenozoic fault system in central W Anatolia can be outlined as consisting of a
NE-SW trend and a roughly E-W trend. Different interpretations have been presented for
the generalized mutual relationship between these fault systems: coeval origin and temporal
difference. The recently recognised age constraints do not support the coeval fault pattern in
WAnatoh'a, which is primarily used as an evidence for the Late Middle Miocene onset of
the general W escape of Anatolia, and relevant, vertical-axis rotational block model for the
local deformation. o
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In central W Anatolia, the EW-trending, Pliocene to Pleistocene grabens display different
structural organizations across a NE-SW trending, Late Oligocéne to Early Miocene
structural divide system constituted by the Doganbey-Akhisar and Tire-Gordes boundary
faults in the W and E, respectively. W of the structural divide zone is characterized by
relative uplift, downward-decreasing crustal density, frequent heat flow extremes, and high
seismic activity. A Pliocene or probably younger early expression of the present-day extent
and magnitude of the W escape is suggested on the grounds of an interpretation of seismic
velocity data relevant to structural divide zone in central W Anatolia.

The Late Oligocene-Miocene structure of the Aegean region comprises successively
developed three sets of strike-slip faults: the NE-SW trending, block-bounding faults, and
WNW-ESE and NW-SE trending, zone-bounding faults. The block-bounding faults are
delineated by the Kavala-Xanthi fault, boundary faults ofthe N Aegean Trough, Canakkale-
Atina lineament and the structural divide system in central W Anatolia. They are Late
Oligoceéne in age and with a sinistral sense of motion as shown by the kinematics of felsic
intrusives and those that suffered clockwise rotation around vertical axis. The zone-
bounding faults are the Kiitahya fault and its offshore extension, and the Cyclades Fault.
Geometrically they might have taken up dextral slip motion. By the Pliocene, the NE-SW
trending faults were acted as zone-bounding faults, and WNW-ESE and ENE-WSW ones
as block-bounding faults. The dextral motion taken strongly by the structural divide system
in central W Anatolia has led to dominantly anticlockwise rotations, and to an action ofthe
divide system as a passive transfer zone.

Katki Belirtme/Acknowledgements

Yazar, bu metindeki bilgilere katkilar1 dolayisiyla Gill Foulger, Engin Unay, Gercek Sarac,
Ridvan Karpuz, Kuvvet Atakan, Nilgiin Giile¢c, Hans de Bruijn ve Fikret GOktas'a tegekkiiri
bir borg bilir.

174



53. Tirkiye Jeoloji Kurultay1
Geological Congress of Turkey

Afyon-Sandikli bolgesindeki Alt Kambriyen kayalari

Burhan ERDOGAN', Talip GUNGOR', Alfred UCHMAN’, Necdet 0ZGUL’

' Dokuz Eyliil University, Department of Geology, 35100 Bornova-Izmir, TURKEY
’Institute ofGeol. Sciences, Jagiellonian University, Oleandty 2a; PL-30-063, Krakow, POLAND
’‘GEOMAR, Cengizhan Sokak, 18/3, Goztepe, Istanbul, TURKEY

Afyon-Sandikli bogesinde yaglari daha once trilobit fosilleri ile belirlenmis olan Orta
Kambriyen yash birimler, Infrakambriyen olarak tanimlanan istifi acii uyumsuz bir
dokanak boyunca iistlemektedir. Bu Infrakambriyen istif alttan {iste dogru kuvarsitler, mafik
volkanit arakatkilar iceren camurtaslar1 ve porfiroid adi verilen felsik denizalti riyolit lavlari
ile hiyaloklastitlerden olusmaktadir. Kuvarsitler ve {lzerindeki camurtaglarinin gegis
araliginda bol iz fosiller bulunmaktadir. Bu iz fosillerin tanimlanmasi Alt Kambriyen yasini
vermistir ve bu Turkiye'de yasi fosillerle belirlenmis en yagh kaya grubunu olusturmaktadir.

Alt Kambriyen istifi toplam 3000 m'nin tlizerinde kalinlik sunmaktadir ve altta kuvarsit ve
fill it ardalanmasindan meydana gelen Celiloglu formasyonu ile baslar. Bu birimin kuvarsit
tabakalar1 igcinde capraz katmanlanma yaygindir ve iz fosiller bulunmaktadir. Celiloglu
formasyona uyumlu bir dokanak boyunca liste dogru Gogebakan formasyonuna gecer ve bu
birim baskin olarak camurtaglar1 ve aralarinda mafik volkanit arakatkilarmdan meydana
gelmigstir. Gogebakan formasyonu diisey ve yanal yonde girik olarak, felsik volkanitler,
volkanik kumtaglart ve ¢amurtaglarindan meydana gelen Kestel Cay1 formasyonuna gecer.
Bu felsik volkanitler denizalt1 ptiskiirmeleri ile olugsmus riyolit lavlart ve hiyaloklastitlerden
olugsmaktadir. Sig denizel ortamda gelismis olan bu felsik volkanizmanin ileri asamasinda
volkanik yigisimlar yer yer deniz seviyesinin iizerine ylikselmis ve asinma sonucu yigisimin
cevresinde kanal dolgular halinde cakiltaglar1 ¢okelmistir. Bu yanal devamsiz cakiltaslari
boyunca Kestel Cay1 formasyonu tiste dogru kuvarsit ve fillitlerden meydana gelen Tasoluk
formasyonuna geger.

Bu seri iginde trilobitlere, sudaki asili yliklerden beslenen annelidlere ve cokellerden
beslenen solucanlara (polychaetes) ait iz fosiller bulunmaktadir. Kocggazi ve Celiloglu
Koyleri cevresinde Celiloglu formasyonu'nda ve Celiloglu formasyonu'ndan Gogebakan
formasyonu'na gegis araliginda Cruziana isp., Rusophycos isp., Phycodes isp., ITreptichnus
isp., Planolites isp., Diplichnites isp., Cruziana isp., Arenicolites isp., Skolithos isp. ve
Tasoluk Koyii dogusunda, Skolithos isp. iz fosilleri tanimlanmistir. Bu iz fosillere gore
Celiloglu formasyonu'nun yasi Tommotian'a (Alt Kambriyen) kadar inmektedir.

Rusophycos, Cruziana, Phycodes, Treptichnus, Diplichnites iz fosilleri gelgit alti, normal ile
firtina dalga tabani arasinda, kotii boylanmis yumusak tortul bulunan, orta-diisiik enerjili
ortami belirten Cruziana iknofasiyesini temsil etmektedir. Celiloglu formasyonu'nun
kuvarsitlerinden Gogebakan formasyonu'nun camurtaglarina gegis zonunda bulunan iz
fosiller alt kiy1 6nli ortamini temsil eden proksimal Cruziana iknofasiyesini belirtmektedir.
Arenicolites, Cruziana iknofasiyesinin proksimal bolimiinde (alt kiyr Onii) bulunabilir.
Tasoluk formasyonu'nda cok bol bulunan Skolithos isp. az ¢amurlu iyi boylanmis gevsek
kumlu, yiiksek enerjili, gelgit aras1 ile gelgit alti sig ortamu temsil eden Skolithos
iknofasiyesini belirtmektedir.
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Lower Cambrian rocks in the Afyon-Sandikh region

In the Afyon-Sandikli region, the trilobite-bearing Middle Cambrian rock units
unconformably cover the Infracambrian sequence which is composed of quartzites,
mudstones with mafic volcanics intercalations, and rhyolite and acid hyaloclastites named as
Sandikli porphyroids. The trace fossils in these quartzites and transitional interval from
quartzites to mudstones indicate the Early Cambrian age making it the oldest sequence
determined in Turkey sofar with respect to the fossil assemblages.

The Early Cambrian sequence, whose thicness is more than 3000 m, starts at the base with
quartzite which is named as the Celiloglu formation. The quartzite beds of the Celiloglu
formation include cross-stratification and bioturbations. The Celiloglu formation is
conformably overlain by mudstones and intercalated mafic volcanic rocks ofthe Gogebakan
formation. This unit vertically and laterally interfingers with the Kastei Cay1 formation,
which is composed of felsic volcanics, volcanic sandstones and mudstones. The felsic rocks
of the Kastei Cay1 formation is represented by rhyolite and acid hyaloclastites. They were
extruded in a shallow sea and in an advance stage formed a volcanic pile that emerged
above the sea level and was eroded to form channel-fill conglomerates. Along this laterally
discontinuous channel conglomerates the Kastei Cay1 formation changes upward into
quartzite and phyllite succession ofthe Tasoluk formation.

The trace fossils in the Early Cambrian sequence were produced by trilobites, suspension
feeding annelids and deposit-feeding "worms", probably polychaetes. Around the Kocgazi
and Celiloglu villages, the sections in the Celiloglu formation and the transition interval
between Celiloglu and Gogebakan formations the trace fossils of Cnaiana isp., Rusophycos
isp., Phycodes isp., [Treptichnus isp., Planolites isp., Diplichnites isp., Cruziana isp.,
Arenicolites isp., and Skolithos isp. were determined. To the east of Tasoluk village
Skolithos isp. was found. These trace fossils indicate that the age ofthe Celiloglu formation
is Tommotian (Early Cambrian).

Rusophycos, Cruziana, Phycodes, Treptichnus, Diplichnites represent the Cruziana
ichnofacies, which is typical of subtidal, poorly sorted and soft substrates, from moderate
energy to low energy environments between the fairweather and storm wave base.
Arenicolites can occur in the proximal Cruziana ichnofacies in the lower shoreface settings.
The transition interval from the Celiloglu quartzites to the mudstones of the Gogebakan
formation belongs rather to the proximal Cruziana ichnofacies, representing lower
shoreface. The Tasoluk section bearing abundant Skolithos isp. represents the Skolithos
ichnofacies, which is typical of high energy environments with loose sandy, well sorted to
slightly muddy substrates in intertidal to shallow subtidal zones.
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Domanig (Kiitahya) Neojen havzasinin stratigrafisi ve depolanma
ortamlari, Bat1 Anadolu
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Domani¢ Neojen havzasi Bat1 Anadolu horst-graben sisteminin kuzeydogusunda Tuncgbilek-
Domani¢ (Kiitahya) ¢evresinde yeralmaktadir. Havza Erken Miyosen'de baslayan acgilma
tektonigi rejimi altinda gelismis kuzeydogu-gilineybati uzanimli bir grabendir. Havzayi
sinirlayan faylar ve havza i¢i faylanma havzanin c¢okel dolgusunu ve fasiyes dagilimini
kontrol etmistir. Domani¢ Neojen havzasinin temelini Paleozoyik sist, Mesozoyik ofiyolitik
kayaclar ve Alt Tersiyer granitoidleri olusturmaktadir.

1000 m'yi asan Miyosen-Pliyosen yagli havza dolgusu akarsu rejimiyle olugmus Beke
formasyonu ile baglamaktadir. Beke formasyonu yukariya dogru tane boyu incelen donemler
seklinde devam eden c¢akiltagi, kumtasi, camurtast ve ince komir damarlarindan
olugmaktadir. Birim komiir igerikli golsel karekterdeki Tungbilek formasyonu tarafindan
uyumlu olarak ortiilmektedir. Tungbilek formasyonu Demirbilek iiyesi igerisinde gelisen
, ekonomik komiirler, gol kiyist boyunca gelisen sazhk-acik bataklik ve kismen karasal
bataklik ortaminda gelismistir. KOmtriin olusmaya baglamasiyla birlikte havzada etkin bir
tektonizmanin varligi, golsel alanin genislemesi ve havzanin dogu kenarinda gelisen
Tatarlar Uyesi yelpaze deltasT kaba kirintili ¢ekellerden ve havzanin bati yakasindaki
Giiragag tuiyesi deltayik ¢okellerinden anlagilmaktadir. Havzanin kuzey ve gliney yakasinda
ise Tuncbilek formasyonu Yeldegirmeni tliyesi golsel kiregtaglar ile temsil edilmektedir.

Piroklastik kayaglar ve Kkirectaglarindan olusan gol-kismen akarsu kokenli Besiktepe
formasyonu, gecisli olarak Tuncbilek formasyonu'nu Uzerlemektedir. Besiktepe formasyonu
Pliyosen yasgh Karakdy volkanikleri tarafindan iizerlenmektedir. Karakdy volkanikleri
havzanin dogu kenar1 boyunca havzaya yayilarak, Besiktepe formasyonu igerisinde
kamalanmaktadir. Karakdy volkaniklerini lizerleyen akarsu kokenli Cokkdy formasyonu
Domanig cevresinde genis yayilimi olan Emet formasyonu'nun gol-kismen akarsu kokenli
¢Okelleri ile giriktir. Cakiltasi-kumtagt ara seviyeli marn ve killi kire¢tagindan olusan Emet
formasyonu havzanin son ¢okel dolgusu olup, c¢okelimleri Pliyosen sonuna kadar devam
eder.

Stratigraphy and depositional environments of the Domanig (Kiitahya)
Neogene basin, western Turkey

The Domani¢ Neogene basin is situated between Tungbilek and Domani¢ (Kiitahya) in the
northeastern part of a horst-graben system in western Turkey. This basin formed under
extensional tectonic regime, beginning in Early Miocene and is a northeast-southwest
trending graben. The basin-bounding faults and intrabasinal faults control the sediment fill
and the facies distribution. Paleozoic schist, Mesozoic ophiolitic rocks and Lower Tertiary
granitoids underly the Domanic¢ Neogene basin.
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The Miocene-Pliocene basin fill of more than 1000 m. thick begins with sediments of Beke
Formation developed in a fluvial regime. The Beke Formation consists of conglomerate,
sandstone, mudstone, and thin coal seams forming the fining upward sequences. The Beke
formation is overlain by the coal-bearing lacustrine Tungbilek formation. Economic coals in
Demirbilek member of the Tuncbilek formation were deposited within reed moor, open
moor and partly terrestrial moor environments of the lacustrine shoreline. The occurrence of
the tectonism has been determined by widening of the lacustrine basin, the presence of fan
deltaic coarse elastics of the Tatarlar member in the eastern margin of the basin and the
deltaic sediments of Giiragag member in the western margin of the basin. The Tuncbilek
formation is represented by lacustrine sediments of the Yeldegirmeni member in the north
and south margin of the basin.

The lacustrine-partly fluvial Besiktepe formation which consists of pyroclastics and
limestone overlies the Tungbilek formation. The Besiktepe formation is overlain by the
Pliocene Karakoy volcanics. The Karakoy volcanics occur in the eastern margin of the basin
and grades into the Besiktepe formation. The Cokkody formation which overlies the Karakoy
volcanics has an interlayering relationship with lacustrine-partly fluvial sediments of the
Emet formation which is exposed near Domanic area. The marl, clayey limestone
interlayered pebblestone-sandstone sequence of the Emet formation constitutes the youngest
basin, fill sediments and has Pliocene age.
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Uyumsuzluklarla sinirlandirilmig Tersiyer yagh tortul istiflerin Denizli
ve Izmir arasindaki stratigrafisi
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Denizli ve Izmir arasindaki bolgede, Tersiyer yash istifler birbirinden uyumsuzlukla
ayrilabilen alti ana tortul paketten yapilidir. Bu calismada tortul paketlerin stratigrafisi
palinolojik yas verileriyle desteklenen haritalama ve Ol¢iilii kesitlerle ayrintili bir sekilde
incelenmistir.

Metamorfik olmayan en yagh tortul paket Denizli dogusundaki Derekdy'de gozlenir. Burada
Gec Paleosen- Erken Eosen yasli denizel c¢okeller Likya naplarina ait ofiyolitik kayaclar
tzerinde transgressif uyumsuzdur. Bu ilk tortul paket taban g¢akiltaglariyla baglar, liste dogru
nummulitik kirectaglariyla devam eder ve tiirbiditik kumtagi-seyl ardalanmasiyla son bulur.
Bu istifin yanal esdegeri Denizli dogusundaki inceler koyii civarinda ve Cardak-Baklan
arasinda yiizlek verir. Birinci paketin Cardak-Baklan arasindaki boliimii Likya naplarina ait
karbonatlar tlizerinde acisal uyumsuzdur. Likya naplarmdan tiiremis dig tliriimlii kirintilar ve
havza icinden tiiremis biyoklastlar birinci pakete ait kirintili kayaclarin bilesenlerini
olusturur.

ikinci paket Gec Erken Oligosen-Erken Miyosen yash karasal-delta-sig denizel cokellerle
simgelenir ve birinci paket iizerine acisal uyumsuzlukla oturur. Fakat ikinci paket bazi
kesimlerde dogrudan ofiyolitik melanj tlizerinde de stratigrafik uyumsuzdur. Oligosen
istifinin tabanini olusturan karasal kirintililar ofiyolitik naplardan ve az miktarda karbonat
parcalarindan tiireme bilesenlerden yapilidir. Bu gozlem Oligosen basinda Ofiyolitik
naplarinin biiyiik bir boliminin su ustii oldugunu kanitlar. Cardak-Baklan arasinda
Oligosen istifinden elde edilen en alt yag Ge¢ Erken Oligosen (ge¢ Riipeliyen)'dir. Bu yas
asagidaki sporomorf  toplulugundan elde  edilmistir: Leiotriletes  dorogensis
Sparganiaceaepollenites polygonalis, Triatriopollenites coryphaeus, Momipites punctatus,
Momipites quietus, Subtriporopollenites simplex, Polyporopollenites undulosus ve
Subtriporopollenites intraconstans, Aglaoeridia cyclops, Dicolpopollis kalewensis ve
Boehlensipollis hohli. Ikinci paketin Ust Oligosen-Alt Miyosen donem cokelleri Cokelez
Dag1 (Cal) giineyinde ytzlek verir. Gec¢ Oligosen-Erken Miyosen (Sattiyen-Akitaniyen)
yasl, Schizcaceae, Polypodiaceae, Osmundaceae, Undulatisporites ~ concavus,
Echinatisporites cf. bokwitzensis sporlari ile Dicolpopollis kalawensis, Inaperturopollenites
emmaensis, Subtriporopollenites intraconstans, S. anulatus ssp. nanus, Triatriopollenites
coryphaeus, Tricolporopollenites megaexactus, T. microreticulatus polenlerinin ve
Dinoflagellate sp. varligina ve bolluguna dayanmaktadir.

Menderes Masifine ait ilk metamorfik kirintilar (sist, gnays) Cokelez Dagi glineybatisindaki
Kocagam mevkiinde, ikinci Paketin en st kesimlerinde ilk kez bu calismada saptanmistir.
Bu gozleme gore Menderes Masifi Erken Miyosen sonunda ytizlek vermistir.
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Uciincii Pakete karsilik gelen Orta Miyosen cekelleri yelpaze deltasi, bataklik ve gol
ortamlartyla simgelenen yaklasitk KD-GB gidigli havzalarda olusmustur. Bu havzalar
¢cokelim sonrasi gelisen faylanmalar nedeniyle Gediz ve Biiyiik Menderes grabenlerinin
omuzlarmda asili kalmistir. Doguda (Saricaova-Alandiz-Ovacik) 700 metre kalmliga varan
yelpaze deltast ¢okelleri batiya dogru incelerek Nazilli civarinda 50-60 metreye iner,
Incirliova-Dereagzi'nda ise organik maddece zengin gdlsel sey Iler dogrudan Menderes
metamorfitleri tizerine stratigrafik uyumsuzlukla oturur. Bu goézlem havzanin dogu
kenarmin fay kontrollii oldugunu destekler.

Orta Miyosen donem cokelleri ¢ok belirgin olmayan bir uyumsuzlukla dordiincii pakete ait
Orta Miyosen sonu-Ge¢ Miyosen basi yaslh aliivyal yelpaze ve gol ¢okelleriyle ortiiliidiir.
Orta Miyosen sonu-Ge¢c Miyosen basi yast Laevigatosporites haardti, Pinus haploxylon -
type, Cupressaceae, Sparganium, Alnus, Quercus, Castanea, Myricaceae, Engelhardtia ve
az miktardaki Carya, Tilia, Pterocarya, Cyrillaceae ve Sapotaceae sporomorftoplulugundan
elde edilmistir.

Geg Pliyosen- Pleyistosen yasli besinci tortul paket degisik dogrultulu faylar 6niinde gelisen
zayif peklesmis allivyonal yelpaze c¢okellerinden olusur ve kendinden yash tiim birimleri
agisal uyumsuzlukla orter. Tersiyer istifindeki son tortul paketi ovalarda goézlenen
Kuvaterner yash allivyonlar olusturur.

Stratigraphy of the unconformity-bounded Tertiary sedimentary
sequences between Denizli and Izmir,west Anatolia

In the region between Denizli and izmir, the Tertiary sequences are composed of six main
sedimentary packages which are separated from each other by unconformities. This study
explains the stratigraphie relationships between these sequences based on detailed mapping
and measured stratigraphie sections supported by palynological data.

The oldest unmetamorphic sedimentary sequence is observed in Derekdy, east of Denizli,
where, Late Paleocene-Early Eocene marine deposits have transgressive contact on the
ophiolitic rocks of the Lycian nappes. The sequence represents, from bottom to top, basal
conglomerates, nummulitic limestones and turbiditic sandstone-shale alternation. Lateral
equivalent of this sequence crops out around Inceler village and between Cardak and
Baklan, northeast of  Denizli. Between Cardak and Baklan, the first sequence
unconformably overlies the carbonates of the Lycian nappes. Extrabasinal grains derived
from the Lycian nappes and intrabasinal bioclasts have formed the clastic materials of the
first sequence.

The second sequence rests unconformably on the first sequence and is represented by the
Late Early Oligocene-Early Miocene terrestrial-delta-shallow marine deposits. However,
the second sequence also unconformably overlies the ophiolitic melange. The extrabasinal
clasts of the Oligocéne deposits are derived from the ophiolites and carbonates of the Lycian
nappes. This data suggests that large part of the ophiolitic nappes were subaerial at the
beginning of the Oligocéne. Between Cardak and Baklan, the oldest age obtained from the
second sequence is Late Early Oligocéne (Late Rupelian). This age is obtained from the
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following sporomorph assemblages: Leiotriletes dorogensis Sparganiaceaepollenites
polygonalis, Triatriopollenites coryphaeus, Momipites punctatus, Momipites quietus,
Subtriporopollenites simplex, Polyporopollenites undulosus and Subtriporopollenites
intraconstans, Aglaoeridia cyclops, Dicolpopollis kalewensis and Boehlensipollis hohli. The
Upper Oligocene-Lower Miocene deposits of the second sequence is observed in the south
of Cokelez Dag (Cal). The Late Oligocene-Early Miocene age is primarily based on the
following palynomorphs: Schizcaceae, Polypodiaceae, Osmundaceae, Undulatisporites
concavus, Echinatisporites cf. bokwitzensis sporlart and Dicolpopollis kalawensis,
Inaperturopollenites emmaensis, Subtriporopollenites intraconstans, S. anulatus ssp. nanus,
Triatriopollenites coryphaeus, Tricolporopollenites megaexactus, T. microreticulatus and
Dinoflagellate sp.

The first metamorphic clasts (gneiss, schist) derived form the Menderes Massif is here in
this study established, for the first time, in the uppermost part of the second sequence around
Kocacam, southwest of the Cokelez Dag. According to these data, Menderes Massif is
exhumed at the end ofthe Early Miocene.

The third sequence is Middle Miocene in age and deposited in a lateral fan delta-swamp-
lacustrine environments which formed in the NE-SW trending basins. Due to the post-
depositiondl faulting, the basins are now found on the shoulders of the Gediz and Biiyiik
Menderes grabens as separated depressions. In the Buldan horst (Saricaova-Alandiz-
Ovacik), fan delta deposits of the third sequence reach up to 700 m in thickness, while to the
west around Nazilli, the thickness decreases to 50-60 m. Around Incirliova-Dereagzi,
organic-rich lacustrine shales rest directly on the Menderes metamorphites without the
underlying fan delta deposits. This observation supports that the eastern rim of the basin was
a fault-controlled margin.

The third sequence is overlain with hardly visible unconformity by the fourth sequence
which is represented by the alluvial fan-lacustrine deposits of the Late Middle Midcene-
Early Late Miocene in age. This age is obtained from the following palynomorph
assemblages:  Laevigatosporites  haardti, Pinus haploxylon - type, Cupressaceae,
Sparganium, Alnus, Quercus, Castanea, Myricaceae, Engelhardtia and a small amount of
Carya, Tilia, Pterocarya, Cyrillaceae and Sapotaceae.

The fifth sequence of the Late Pliocene-Pleistocene age is composed of the semi'lithified
alluvial fan deposits developed in front of the faults having various strikes and
unconformably covers all the older sequences. The last sedimentary package in the Tertiary
sequences is the Quaternary alluvium exists in the plains.
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Icel ili ve civarinin jeolojisi

Umit ULU
MTA Genel Miidiirliigii, Jeoloji Efiitleri Dairesi-ANKARA

fcel bolgesinin jeodinamik evrimini ortaya ¢ikarmak amaci ile icel ili ve civarmm lito-
stratigrafik birimleri calisilmustir.

Calisma alanindaki birimler; "Temel Kayalar" ve "Ortii Kayalar” baghklarn altinda
incelenmistir. Temel Kayalari; Alanya, Antalya, Geyikdagi, Aladag, Bolkardagi ve Bozkir
birliklerini kapsar. Alanya ve Bolkardagi birlikleri, diisiik dereceli metamorfizma ve
itkilenme ile kazanilan tektonik kalinlasmaya bagli olarak yiliksek basing/duisiik sicaklik
metamorfizmasindan etkilenmistir. Biitlin bu birlikler birbirlerini tektonik olarak tizerler.

Ortii Kayalari; Paleo-Otokton ve Neo-Otokton almak iizere iki ana grup altinda ele
alinmistir. Paleo-Otokton Ortii Kayalari; Paleosen ve Eosen yash formasyonlar igerir. Neo-
Otokton Ortii  Kayalar; transgresyon Oncesi, transgresif ve regresif fasiyesteki
formasyonlardan ibarettir. Transgresyon oncesi c¢okeller; Oligo-Miyosen yash karasal
Cavuslar*ve Gildirli formasyonlari ile diizensiz topografyanin ¢ukurluklarini dolduran golsel
Fakirca Uyesini kapsar. Miyosen denizinin transgresif donemi; Kaplankaya
Formasyonu'nun sig-denizel kirintilarin1 ve karbonatlarini, Karaisali Formasyonu'nun resifal
karbonatlarini, Koselerli Formasyonu'nun marn ve killi kiregtaglarimi, Giiveng
Formasyonu'nun gorece daha derin denizel c¢okellerini, Cingdéz Formasyonunun tiirbiditik
kumtaglarin1 icerir. Miyosen doneminin regresif evresi; Kuzgun Formasyonunun giderek
siglagan sig-denizel ve karasal kirintililar ile karakteristiktir. Pliyosen zamani da regresif ve
karasal Ozelliktedir. Aliivyon, allivyon yelpazesi, taraga ve kalis ¢ekellerinden ibaret olan
Kuvaterner yash birimler daha eski birimler lizerinde ¢okelmistir.

Geology of icel Province and its surroundings

The litho-stratigraphical units of the icel province and its surroundings were studied in order
to understand geodynamic evolution of the Igel region.

The units in the studied area include "Basement Rocks" and "Cover Rocks". The Basement
Rocks comprise some units, namely Alanya, Antalya, Geyikdagi, Aladag, Bolkardagi and
Bozkir units. The Alanya and Bolkardagi units cover the formations that have been
subjected to the low-grade metamorphism and HP/LT metamorphism due to thickening by
overthrusting. All these units overlie each other by tectonic contact.

Cover rocks are classified in two main groups as the Paleo-autochtonous and the Neo-
autochtonous. Paleo-autochtonous Cover Rocks comprise the formations which are
Paleocene and Eocene in age. Neo-autochtonous cover rocks comprise the formations of
pre-transgressive, transgressive and regressive faciés. The Pre-transgressive deposits
comprise the terrestrial Cavuslar and Gildirli formations of Oligocene-Early Miocene age,
lacustrine Fakirca Member which were filled up the depressions of the irregular
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paleotopograpy. Transgressive sequences of the Miocene sea comprises the shallow marine
elastics and carbonates of the Kaplankaya Formation , reefal carbonates of the Karaisali
formation, marls and clayey limestones of Koselerli Formation, relavitely deeper marine
deposits of Giliveng Formation and turbiditic sandstone of Cingdz Formation. Regressive
cycle of the Miocene time is characterized by shallowing sea level and terrestrial elastics of
Kuzgun Formation. Pliocene time is also regressive and terrestrial in character. Quaternary
aged formations such as alluvium, alluvial fan, terrace-caliche are deposited' on the older
formations.
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Sarveliler giineybatisi (Karaman) ve Aydincik batisinda (icel)
yuzeylenen tektono-stratigrafik birimlerin karsilastirmali stratigrafisi
ve tektonik konumu

Bora GURCAY, Cengiz OKUYUCU, Tugrul Siikrii YURTSEVER
MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, 06520/ANKARA

Inceleme alani, Orta Toroslar'da Sariveliler (Karaman) giineybatisinda ve Aydincik (icel)
batisinda yer alan iki farkli bolgeyi kapsamaktadir. Allokton istifler, Sariveliler yoresinde
Ust Devoniyen-Kretase yasli, Aydincik bdlgesinde ise Orta Devoniyen-Kretase yaslidir.
Goreceli otokton birimler Aydincik batisinda yiizeylenir ve KambroOrdovisiyen-Ust Triyas
déneminde c¢okelmis birimleri icerir. Inceleme, jeolojik gelisim siiresince, cesitli tektonik
etkiler ile glincel konumlarin1 kazanan ve binik yapilar seklinde goriilen kaya tiirlerinin
stratigrafik ve tektonik Ozelliklerini ve iki bolge arasindaki benzerligin ortaya cikarilmasini
amaclamaktadir.

Goreceli otokton birimlerde Ust Kambriyen-Alt Ordovisiyen dénemi, mikali seyllerden
olusan Ovacik formasyonu ile temsil edilmektedir. Alt Siluriyen, cakiltasi, kumtast ve
graptolit iceren, yer yer kumtasi arakatkih mikali seyllerden (Egripinar formasyonu) ve
merceksi kumtasili, graptolitli seyi ve Ust kesimleri orthocerasli karbonatlardan (Hirmanl
formasyonu) olusur. Karayar formasyonu (Ust Siliiriyen-Alt Devoniyen) kumtasi, seyi ve
kirectast ardalanmalarini, Sigircik formasyonu (Alt Devoniyen) kuvars kumtaslari ve yer yer
seyi ardalanmalarini icerir. Kirtildag: formasyonu (Ust Permiyen), bresik kirectaslarindan ve
dolomitlerden olusan Biiyiikeceli formasyonu (Orta Devoniyen)'nu cakiltasi seviyeleri ile
lizerler ve dolomitik ve algli kirectaslar1 ile devam eder. Murtcukuru formasyonu (Ust
Triyas) Mizzia'h Kkirectagt bloklarinin da yer aldigi1 cakiltasi ve kumtasi birimlerini
kapsamaktadir.

Allokton birimler, dolomitik kiregtaglari, seyi ara katkilari, resifal kirectaslar1 ve kuvars
kumtaglartyla temsil edilen Akdere formasyonu (Orta-Ust Devoniyen) ile baslar.
Dikenlidere formasyonunun (Karbonifer) tabaninda kirintili kayatiirleri, orta ve Tst
seviyelerinde alg ve bentik foraminiferli karbonatlar egemendir. Ceki¢ Dagi formasyonu
(Permiyen), Dikenlidere formasyonunun {ist seviyelerinde de yer alan ve gecis niteligi sunan
onkoidal kirectaslart (Girvanella’h Xkiregtaslar1) ile baslar, yer yer kuvars kumtasi-seyl
ardalanmasmi ve kumlu, mikrofosilli kirectaglarini icermektedir. Gevne formasyonu
(Triyas) alttan liste dogru stromatolitik kirectaslari, oolitli, lamellibrans ve gastropod kavkili
kirectaslar1 ve kiltasi-marn tiirii kirintililardan olusur. Mediova formasyonu (Ust Triyas),
kirmiz1 renkli kumtaslar1 ve fosilli karbonatlari icerir. Cambagsi formasyonu (Jura-Kretase),
tabanda cakiltast seviyesi, dolomit ve mikritik kirectasi kayatiirlerini kapsar. Kendisinden
yash birimler iizerinde acisal uyumsuzlukla yer alan post-tektonik Mut formasyonu (Orta-
Ust Miyosen), cakiltasi, makrofosilli kumlu kirectasi ve marnlardan olusur.

iki farkh yorede yiizeylenen allokton birimlerin, kayatiirii 6zellikleri ve fosil icerigi
incelenmis ve ayni fasiyes kusaginda ¢okeldikleri belirlenmistir. Bununla birlikte, Aydincik
batisinda yer alan goreceli otokton birimlerin allokton birimler ile ilksel ¢okelim alani
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olarak ayni platformun farkli fasiyes kusaginda cokeldikleri ve farkli jeolojik siirecle
olustuklan disiiniilmektedir.

Calisgma alanlarinda gozlenen biiyiik Olcekli nap tektonigi izleri Toros Kusagi'nin
karakteristik Ozelliklerini yansitmaktadir. Sariveliler yoresinde, allokton birimler, Antalya
Naplar'm1 tektonik olarak tizerlemektedir. Tektonik dokanagin altinda, Nummulitli
kiregtaslarina ait bloklar iceren Eosen filisinin varligi allokton birimlerin yerlesim yasinin
Liitesiyen sonrasi oldugunu gostermektedir. Bolgede Kovalik Karmagigi'na ait serpantinitler
Jura-Kretase birimleri lizerinde tektonik dokanakla yer alir.

Aydincik yoresinde, bolgenin iki farkli stratigrafi altmda incelenmesine neden olan allokton
birimler, goreceli otokton birimlerin Ttlzerine bindirmis olarak goriilmektedir. Bunun
yaninda, allokton istiflere ait kayatiirlerinin kendi icinde de farkli tektonik dilimlerinin
varligi belirlenmigstir. Goreceli otokton istif icerisindeki Ust Permiyen yaslt birimlerin Orta
Devoniyen yash karbonatlar tarafmdan tektonik olarak tizerlenmesi, Aydincik batisinda
Alpin orojenezinin Kretase donemine ait izlerini kanitlamaktadir. Bu bolgedeki allokton
birimlerin Uzerlemesi yine Eosen sonrasi donemde geligsmis olup daha sonraki jeolojik siirec
icerisinde blok faylanmalar olugmustur. Allokton istife" ait Jura-Ust Kretase yaslh birimler,
bolge icerisinde yer alan tiim kayatiirleri lizerinde tektonik dokanakli olarak goriilmektedir.'
Bu tektonik dokanagin tabaninda, yanal hareket sirasinda siiriiklenerek gelmis olivin bazalt
ve mikrodiyorit tiiri kayalar da goriilmektedir.
3 nor'

Stratigraphie correlation and tectonic position of tectono-stratigraphic
units outcropped in the southwest of Sariveliler (Karaman) and the west
of Aydincik (Igel)

The investigated area comprises two different regions placed in southwest of Sarrveliler
(Karaman) and west of Aydincik (Icel) in the Central Taurus: an allochthonous sequence of
Upper Devonian to Cretaceous in Sariveliler region and the Middle Devonian to the
Cretaceous in Aydincik region. Relatively autochthonous units are outcropped in the west of
Aydincik and they include the rocks deposited in the Cambro-Ordovician to the Upper
Triassic period. This study aims to determine the stratigraphie and tectonical features ofthe
lithology showing the nappe structures reached the actual position with the various tectonic
events, and to prove the similarities between two different regions during the geological
evolution.

In the relatively autochthonous units, Upper Cambrian to Lower Ordovician period
represented by Ovacik formation composed of micaceous shale. Lower Silurian rocks are
made up of conglomerate, sandstone, graptolite and" locally sandstone interbeds bearing
micaceous shales (Egripmar formation) and lens-shaped sandstone, graptolite bearing shale
and orthoceras bearing carbonates on top (Hirmanli formation). While Karayar formation
(Upper Silurian-Lower Devonian), includes sandstone, shale and limestone alternations,
Sigircik formation is composed of quartzitic sandstone and locally shale alternations.
Biiyiikeceli formation (Middle Devonian) which includes brecciated limestone and dolomite
is overlaid by the conglomerate levels of Kirtildagi formation (Upper Permian) and
continued with the dolomitic and algal limestone. Murtcukuru formation (Upper Triassic)
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comprises the conglomerate, which contains Mizzia bearing limestone blocks, and sandstone
units.

Allochthonous units start with Akdere formation (Middle-Upper Devonian) represented by
dolomitic limestone, shale intercalations, reefal limestone and quartzitic sandstone.
Dikenlidere formation (Carboniferous) is dominated by detrital at the lower parts, and algae
and benthic foraminiferal limestone at the middle and upper parts. Cekic Dagi formation
(Permian) is made up of oncoidal limestone (Girvanella limestone) which is also located in
the upper part of Dikenlidere formation and shows transitional attribute, local quartzitic
sandstone-shale alternations, sandy and microfossil-rich limestone. Gevne formation
contains the stromatolitic limestone, oolitic limestone, pelecypod and gastropod shells
bearing limestone, and claystone-marl type detrital from bottom to top. Mediova formation
(Upper Triassic) comprises the red sandstone and fossiliferous carbonates. Cambasi
formation (Jurassic-Cretaceous) is composed of conglomerate at the base and dolomite and
micritic limestone at the upper parts. Mut formation (Middle-Upper Miocene)
disconformably overlaps the older rocks, is a post-tectonic unit that includes conglomerate,
fossiliferous sandy limestone and marl.

The lithology and fossil content of the allochthonous units outcropped in two different
localities were examined and it is found out that these two allochthonous units were
deposited on the same faciés belt. However, it is thought that relatively autochthonous units
placed in the west of Aydincik deposited together with the allochthonous units on the
different faciés belt of the same platform as an initial depositional environment, and formed
with the different geological evolution.

The traces of the great nappe tectonics that were detected in the studied areas reflect the
characteristic features of the Taurus Belt. Allochthonous units have thrusted over the
Antalya Unit in the Sanveliler region tectonically. The presence of the Eocene flysch that
contains the Nummulite bearing limestone blocks below the tectonic contact shows the
settlement time of allochthonous units are post-Lutetian. The serpentinite belongs to
Kovalik Melange takes place over the Jurassic-Cretaceous units with tectonic contact.

At the Aydincik area, allochthonous units that the cause of examining the region under two
different stratigraphy are seen to be thrust over the relatively autochthonous units. However,
it is determined that the lithology that belongs to the allochthonous sequences have also
different tectonic slices in itself. The overlaid of the Upper Permian units by Middle
Devonian carbonates within the relatively autochthonous sequences tectonically prove traces
that belong to the Cretaceous period of Alpine Orogeny in the west of Aydincik. The thrust
sheet of the allochthonous units at this region were developed at post-Eocene period, also
block faulting were formed in subsequent geological evolution. The Jurassic-Cretaceous unit
belongs to the allochthonous sequences were seen as the tectonic contact above all lithology
in the region. Olivine basalt and microdiorite type rocks, which were come by dragging
during the lateral movement, are also seen at the base of this tectonic contact.
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Aydincik (Icel) yoresindeki Apsiyen- Kampaniyen asinma
uyumsuzluguna stratigrafik ve sedimantolojik bakis
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Orta Toroslarda yer alan Aydincik (icel) yoresi Gec Kampaniyen cokellerinin
litostratigrafik ve sedimantolojik incelemesi sonucu iki birim ayirtlanmisgtir. Bu birimler
zaman iginde birbirini izlerler, ancak cokelmeyle es yasl bir blok faylanma ile ayrilirlar. Tlk
birim Jura-Erken Kretase platform karbonatlarini agisal bir uyumsuzlukla orter ve resifoni
biyoklastik vaketast ve platformdan tliremis koseli pargalar igeren karbonat breslerinden
olusur. Bu birim iginde bulunan taginmis self organizmalar bentik foraminifer, radiolitid,
ekinoderm parcalandir ve bunlar kalsisfer ve ender olarak bulunan globotruncanidlerle
birliktedirler. Orbitoidesmedius (d'ARCHIAC) ve Pseudosiderolites vidali (DOUVILLE)
tiirlerinin varligi ge¢ Kampaniyen yasii belirtir. Ikinci birim  bol planktonik foraminifer
iceren, gri-kirmizi marnl Kirectaglart ve ayrica merceksi konglomeralardan olusan kita
yamaci etegi-havza cokelleriyle temsil edilir. Bu birim igerisinde Globotruncanita calcarata
(CUSHMAN) tiiriiniin bulunusu ge¢ Kampaniyen yagina isaret eder. Her iki birim de lste
dogru derinlesen bir ¢okel istifini temsil ederler ve ani gémiilen platformu gosterirler. Geg
Kretase pelajik karbonat c¢oOkelimi olasilikla Maastrihtiyen'deki silis kirintili malzeme
girisiyle sona ermistir.

Stratigraphie and sedimentologic aspects of the Aptian-Campanian
erosional unconformity in the Aydincik (Igel) area, central Taurides, S
Turkey

In Late Campanian sediments of the Aydincik area (Central Taurides, S Turkey), two
lithostratigraphic units have been described considering biostratigraphic and sedimentologic
aspects. These units succeed each other in time, but are seperated by a synsedimentary
block-faulting surface. The first unit unconformably overlies the Jurassic-Early Cretaceous
platform carbonates, and consists of fore-reefbioclastic wackestones and carbonate breccias
containing angular clasts derived from the underlying platform. In the unit, transported shelf
organisms are benthic foraminifers, radiolitid, and echinoderm associated with calcispheres
and rare globotruncanids. The presence of Orbitoides médius (d'ARCHIAC) and
Pseudosiderolites vidali (DOUVILLE) indicates a Late Campanian age. The second unit is
represented by lower slope to basinal pelagic sediments which consist mainly of gray to red
marly limestones with abundant planktonic foraminifers and also lenticular conglomerates.
Both units characterize an upward deepening sequence, and reflect abrupt drowning of the
platform. In the second unit, the presence of Globotruncanita calcarata (CUSHMAN)
indicates Late Campanian age. The Late Cretaceous pelagic carbonate deposition was
ceased by influx of siliciclastic material probably during Maastrichtian time.
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Orta Anadolu Maestrihtiyen-Erken Paleosen Oncesi temeli, Paleozoyik-Mesozoyik yaslh
Orta Anadolu meatmorfik kayaclariyla Geg¢ Kretase yasli Orta Anadolu ofiyolitik ve
granitoyidik kayaclar olusturur. Neotetis'in kapanmasi ile sonuglanan ¢arpigma sonrasinda
bu kristalen temel tizerinde Maestrihtiyen-Tersiyer yashh Tuzgolii, Cankiri-Corum ve Sivas
havzalar1 gelisir. Neotetis/ic Torid okyanusunun kalmtilari/yayonii havzalar1 olarak ta
nitelenen graben—yar1 graben Ozellikli bu havzalar transgressif-regressif 0zellikli karasal-
denizel tortullarla dolmuslardir. Sedimantasyon ozelikleri tektonik kontrolu/fay denetiminde
gelistiklerini gosterir. Kristalen temele iligkin irili ufakli olistolit ve olistostromlar da
icerirler. Havza kenarlarindan igeriye veya asagidan yukariya dogru, genellikle kirmizi-
bordo, daha az olarak ta kirmizi-gri-sarimsi renkli, yer yer evaporit iceren aluviyal yelpaze,
akarsu, gol cokelleri yiizeyler. Bunlarin lizerinde de sig-derin denizel ozellikteki kirintili ve
karbonat kayalar1 gelir. Liitesiyen sonrasinda, Ust Eosen'de transgressif evre sona erer,
sikigma-ylikselme hareketleri sonucunda Tuzgolii havzasi kara haline gecer. Cankiri-Corum
ve Sivas havzalarinda ise yine evaporit ve komiir icerikli, regresif 6zellikli kirmizi, kirmizi-
gri-sarims1  Ust Eosen-Orta Miyosen yasli kirintili-karbonat kayalar1 yeralir. Eosen
esnasinda yer yer asidik-bazik volkanizma da sedimantasyona eslik eder. Maestrihtiyen-
Tersiyer havzalar1 sikisma ve ylikselme hareketleri ile kivrilir ve daralir. Daha sonra ise
kristalen temel yiiksek acili bindirmelerle bu tortullar tizerine itilir.

Ust Miyosen-Pliyosen'de bdlgede yeni bir agilma donemi baslar. Tektonik kontrollii/fay
denetiminde gelisen havzalar gevsek, deformasyon gecirmem is, yatay konumlu aluviyal ve
golsel ¢okellerle doldurulmustur. Bunlar daha yagh seriler lizerinde uyumsuzlukla yeraiir.

Pliyokuvaterner/Kuvaterner'de ise yine tektonik kontrollii/fay denetiminde gelisen graben,
yar1 graben ve cek-ayir ozellikli Tuzgolii, Seyfe, Sultansazligi-Kayseri, Tuzlagolu, Ciftlik,
Derinkuyu, Sizir vb. havzalar ile Kizilirmak, Delice irmak, Balaban cayi, Konak cayi ve
bunlarla iligkili irmak ve dere yataklarinda depolanan gevsek, yatay konumlu aluviyal
¢Okeller ve taragalar ile travertenler en genc¢ kaya tiirleridir.

Ust Miyosen-Kuvaterner/Neotektonik dénemdeki sedimantasyon, yogun volkanotortul-
volkanik katkisi ile de desteklenir.

Bolgenin en Oonemli tektonik oOzelligi paleotektonik veya neotektonik yapilarin benzerligi,
devamlig1 veya Ecemis fay1 gibi bazi paleotektonik yapilarin neotektonik donemde yeniden
aktiflesmesidir. En 6nemli neotektonik yapilar Tuzgolli, Ecemis-Erciyes, Yozgat ve Kirgehir
faylaridir.  Sicaksu ve gaz cikislari, traverten olusumlar seyrek diisiik biytikliikteki
depremler, hasar yapic1 1205, 1714, 1835 tarihsel Kayseri depremleri, 1940 Kayseri/Develi

188



(M=5.32), 1940 Sankaya/Yozgat (M=6.2) ve 10 km'lik yiizey kirig1 olusturan 1938
Akpinar/Kirsehir (M=6.8) depremleri bolgenin tektonik aktivitesini belirtir.

Stratigraphy and tectonics of Central Anatolia (1/500.000 scaled Kayseri
sheet) from Maastrichtian to Present

In Central Anatolia pre-Maastrichtian basement consists of Paleozoic-Mesozoic
metamorphic rocks and the Late Cretaceous ophiolitic and granitic rocks. On this crystalline
basement, Tuzgolli, Cankiri-Corum and Sivas (sedimentary) basins have developed during
the Maastrichtian periods as a consequence of Neo-Tethyan closure. These basins are also
described as remnants of Neo-Tethyan inner Tauride ocean or fore-arc basins, hav« graben
or half graben feature in nature, and are filled with transgressive and regressive continental
and marine sediments, intercalated with volcanoclastic-volcanic products. Syn-sedimentary
findings suggest that they have developed in a fault-controlled setting. Additionaly, these
basins include olistostromes and olistoliths, at varying sizes, of crystaline basement rocks.
From the margins towards the mid-basinal parts, or at the lower sections of the sequence,
generally red and reddish-grayish-yellowish colored alluvial fans, fluviatiles and limnic
accumulations are exposed, occasionally comprising evaporitic horizons. This
stratigraphical column is kept by shallow-and deep-marine elastics and carbonates.
Immediately after Lutetian, namely in the Late Eocene, transgression terminated and as a
result of compression-uplifting processes, Tuzgolii basin turned into continental area. At
Cankiri-Corum and Sivas basins, on the other hand, a regressive column made up of red
and/or reddish-grayish-yellowish colored elastics and carbonates, including evaporites and
coal seams, crop out. This columnar section is Late Eocene to Middle Miocene in age.
During Eocene, Volcanic products of acidic-basic nature, accompanied to sedimentation. All
these Maastrichtian-Tertiary aged basins were folded as a consequence of compression and
uplifting. Later on, crystalline basement was pushed, onto these sediments, producing high-
angle thrusts.

During Late Miocene-Pliocene, a new extentional phase was introduced throughout the
region. The structurally controlled basins were filled with unconsolidated, undeformed and
horizontal alluvial and limnic sediments unconformably overlying the pre-existing rocks.

As for the Plio-Quaternary and Quaternary, alluvial deposits, terraces and travertines were
formed as the youngest sediments, having an unconsolidated and flat-lying nature, at the
structurally controlled basins (such as Tuzgolii, Seyfe, Sultansazligi-Kayseri, Tuzla Lake,
Ciftlik, Derinkuyu and Sizir having graben, half graben and/or pull-apart basinal features),
as well as along the rivers (such as Kizilirmak, Delice Irmagi, Balaban Cayi and Konak
Cay1). These Late Miocene to Quaternary deposits of neotectonic period have been
accompanied by extensive vplcanoclastic-volcanic intercalations.

The most important tectonic characteristic seen in the entire region is the similarity and
continuity ofboth the paleotectonic and neotectonic and/or rejuvenation of the some of the
paleo-structures, such as the Ecemis Fault, in the neotectonic period.
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The prominant structures, pertaning the neotectonic period, are Tuzgolii, Ecemis-Erciyes,
Yozgat and Kirsehir faults.

Hot-springs, gas emissions, travertine formations, occasional and low-magnitude
eaithquakes as well as the high-magnitute earthquakes point to the fact that the region is
seismically active. Among the destructive earthquakes, the Kayseri 1205 A.D., 1714 A.D.,
1835 A.D. historical earthquakes, Develi 1940 A.D. (M=5.2), Develi 1940 A.D. (M=6.2)
and the Akpmar-Kirsehir 1938 A.D. (M=6.8) earthquake forming a 10 km surface rupture
should be mentioned.
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Almacik daginin (Adapazari giineydogusu) tektonik yapilan ve kirik
mekanizmasi
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Inceleme alani Tiirkiye'nin kuzeybatisinda, literatiirde Almacik Ofiyolit Toplulugu olarak
tanimlanan, Adapazari ve Bolu illeri arasinda kalan Almacik dagi ve cevresini
kapsamaktadir. 1/100.000 Olgekli topografik haritada Adapazart G25 ve Bolu G26
paftalarinda yer alan inceleme alani yaklasik olarak 2000 km™lik bir alandir. Tektonik
yapilarin ve kirik mekanizmasinin belirlenmesi ¢alismanin ana amacidir. Calisma alaninin
Paleozoyik'ten Kuvatemer'e kadar olan ondokuz litolojik birimine ait stratigrafik dizilimi;
Hendek-Golyaka arasi, Mudurnu cayinin giineyi, Almacik dagi ve Kaynash civart olmak
uizere dort boliimde incelenerek basite indirgenmistir.

Calisgma alaninda fay/kirik tektonigi egemendir. Aktif faylar genellikle oblik karakter
gostermekte olup; kuzey kesimde Dogu-Bati dogrultulu sag yonli dogrultu atimh
Hasanbey-Kaynagh fay1 ile giiney kesimde Dogu-Bati dogrultulu sag yonlii dogrultu atiml
Mudurnu vadisi fay1 arasinda ikincil faylar biciminde gelismislerdir. Almacik Ofiyolit
Toplulugu'nda serpantin bloklar1 ve c¢evresindeki faylarda herhangibir rotasyonal hareket
gozlenem em istir, buna karsin bu kesimdeki faylarin ana fay arasinda gelisme gosteren
pozitif ¢igek yapisina sahip oldugu diisiiniilmiistiir. Kirik ve cizgisellik analizleri sonucunda;
bolgede makaslama rejimi etkisinde maksimum sikigma kuvvetlerinin - Kuzeybati-
Gilineydogu dogrultusunda, maksimum c¢ekme kuvvetlerinin ise Kuzeydogu-Gilineybati
dogrultularinda gelistigi belirlenmistir. Ayrica inceleme alaninda gelisen catlak sistemlerinin
genellikle acilma catlaklari, cizgiselliklerin ise Ridel fay mekanizmasinda P kiriklart olarak
yogunlastigl saptanmistir.

Tectonic structures and fracture mechanism of Almacik Mountain
(Southeast of Adapazari)

The study area located in the Almacik Mountain and the surrounding area, northwest part of
Turkey, between Adapazari and Bolu provinces, where Almacik Ophiolite zone extends.
The study area covers an area of ,2000 km® in the 1/100000 scaled topographic maps of
Adapazart G25 and Bolu G26. The main aims of this study are to determine the tectonic
structure and to explain the associated fracture mechanism, prevailed in the area.

The stratigraphie units of the study area, aging from Paleozoic to Quaternary are divided
into nineteen lithological units and they are examined in four places, between Hendek and
Golyaka, south of Mudurnu River, Almacik Mountain, and the vicinity of Kaynash to
simplify the general stratigraphie sequence.
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Fault tectonics is dominant in the tectonic setting of the study area. Active faults generally
showing oblique character are determined as secondary faults between the main faults
Hasanbey - Kaynasli Fault observed at north which is a right lateral and East-West trending
strike slip fault, and Mudurnu Valley Fault observed at south, which partly covers the west
part of the North Anatolian Fault Zone in the study area. There was no evidence for any
rotational movement in the fault systems surrounding the serpantinite blocks in the Ahnacik
Ophiolite zone; however, it is assumed that this fault system is most likely constructed by
the faults that look like a positive flower structure developed between the two main faults.
As a result of the fracture and lineament analysis it is determined that compressional forces
in the direction of Northwest-Southeast and tensional forces in the direction of Northeast-
Southwest are dominant, as a consequence of the shear regime in the study area.
Consequently it is determined that the fracture systems are generally tension fractures, and
the lineaments are developed according to the secondary Ridel fault mechanism.
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Giiriin havzasi yaklagik 1200 m kalinlikta volkano-sedimanter bir istif igerir. Orta Miyosen
istifi, Triyas-Jura-Kretase ve Orta-Ust Eosen yash kirectasi ve flisten olusan temel kaya
birimleri lizerine agili diskordansli olarak gelir, tstif, Giirin formasyonu ve Karadag
volkaniklerinden olusur. Giirlin formasyonu dort iiyeye boliinmiistiir. Bu sedimanter kaya
birimi Kavak, Gokpinar, Cayboyu ve Terzioglu iiyelerine boliinerek incelenmistir. Linyit
¢okelleri Cayboyu liyesi i¢inde yer alir. Terzioglu liyesinin alt diizeyleri Na-karbonat (trona)
ayrismalar icerir.

Kaya birimleri yanal ve diisey gecislidir.Havzanin dogusunda ve istifin tist diizeylerinde yer
alan Karadag volkanikleri Terzioglu iiyesi ile giriktir, ayrica tiim birimleri keser. Istifin
kalinlig1 havzanin fayh kuzey ve dogusuna dogru artan Daha geng kaya birimleri transgresif
olarak temel kaya birimlerini lizerler. Sedimanter kaya birimlerinin yasi spor ve polen
fosillerine gore Orta Miyosen yasindadir. Karadag volkanikleri'nden alman bir bazalt 6rnegi
Ar/Ar metoduyla 18,01 my (x 0,12 my) yast vermistir. Kaya birimleri aliivyal, fliivyal ve
playa-gol ortamlarinda ¢cokelmistir.

Stratigraphy of Giirtin (Sivas) Middle Miocene basin, central Anatolia

The Giiriin basin includes approximately 1200 m thick volcano-sedimentary sequence. The
Middle Miocene sequence rests with angular unconformity on the basement rocks, which
consist of limestone and flysch sediments of the Triassic-Jurassic-Cretaceous and Middle-
Upper Eocene age. The sequence has been subdivided into Giirlin formation with four
members and the Karadag volcanics. Giirlin formation has been subdivided into Kavak,
Gokpinar, Cayboyu and Terzioglu members. The lignite deposit occurs in the Cayboyu
member. The lower parts of the Terzioglu member contain Na-carbonate (trona) leaching.

The sedimentary rock units are laterally and vertically gradational. Karadag volcanics,
located in the eastern part of the basin, interfinger with the upper parts of the Terzioglu
formation and also cut the whole rock units. The thickness of the sequence increases
towards the northern and eastern sides where the basin was faulted. The youngest rock units
transgressively cover the basement rocks. According to spor and pollen fossils, the age of
the sedimentary rock units is Middle Miocene. A basalt sample in the Karadag volcanics
gave an Ar/Ar age of 18,01 Ma (*+ 0,12 Ma). The rock units were deposited in alluvial,
fluvial and playa-lake environments.
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Inceleme alaninimn jeodinamik evrimini ortaya ¢ikarmak amaci ile Karaman ili ve civarinin
lito-stratigrafik birimleri ¢aligiimistir.

Bu birimler "Temel Kayalari" ve "Ortii Kayalar" ad1 altinda incelenmistir. Temel Kayalari;
Aladag Birligi, Bolkardagi Birligi ve Bozkir Birligi'ni kapsar. Bolkardagi Birligi; diistik
dereceli metamorfizma ve itkilenme sonucu kazanilan tektonik kalinlasmaya bagli olarak
yiiksek basing/diisiik sicaklik metamorfizmasindan etkilenmistir. Bu birlikler birbirlerini
tektonik olarak tlizerler.

Inceleme alaninda genis alanlar kaplayan Pliyosen-Kuvaterner yash denizel olmayan
¢Okeller; allivyon yelpazesi, aliivyal, golsel ve kara i¢i evaporit ortam Ozellikleri sunan bir
dizi fasiyes cokelimi ile karekteristiktir. Etkinlikleri Orta Miyosen'den Ge¢ Kuvarterner'e
kadar devam eden volkanizma sonucu olusan birimler, yer yer golsel ve aliivyal cokeller ile
ardalanir.

Calisma alaninda Triyas'tan Alt Kretase'ye kadar durayli bir tektonik etkili olurken, bu
alanin kuzey kesiminde, Bozkir Birligi'ne ait birimlerin ¢okeldigi tansiyonal alanlarda Orta
Triyas'tan itibaren riftlesme evresine girilmis ve riftlesme evresini olusturan tektonik
etkinlik Alt Kretase'de c¢aligma alanimizi etkisi altina almig olmalidir. Bu durum,
Kampaniyen'e kadar devam etmistir. Neo-Tetis okyanusunun kuzey kolunun ag¢ilmasina
iligkin bu siirec, Kampaniyen- Alt Paleosen araliginda, bu okyanusun giiney platformunun
kuzeye dalmasi ile yerini sikisma tektonigine birakmustir. Bozkir ve Bolkar birlikleri bu
sitkisma ile glineye dogru naplar seklinde ilerleyerek, Geyikdag1 Birligi'ne yaslanmuglardir.
Okyanusal levhanin tamamen tiiketilmesinden sonra, Anatolid-Torid platformu ile Neo-
Tetis okyanusunun kuzey kolunun kuzey platformunu olusturan kitaciklar g¢arpismaya
baglamustir. Bu ¢arpisma sonucu, yorede kabuk kalinlagsmasi gergeklesmistir.

Miyosen'de Neo-tektonik donemi baglatan, Neo-Tetis'in gliney kolunun kapanisinin son
evresini olusturan, Arap-Afrika levhasi ile Anatolid-Torid platformunun carpismasi sonucu,
Ic Anadolu; Kuzey Anadolu Fayr ve Dogu Anadolu Fayi boyunca batiya kacmaya
baglamistir. Bolgedeki K-G dogrultulu eski yapilarin KKB-GGD dogrultusunda yeniden
yonlenmesi, bu kacisin sonucu olmalidir. Neo-tektonik donemle birlikte ¢aligma alani bati
kesiminden itibaren yiikselmeye, buna karsilik Tuzgolii yoresi cukurlasmaya baglamustir.
Bolge, kapali bir havza durumuna donligsmiistiir. Bu donemde, gilineydeki, Neo-Tetis'in
giiney kolu ile baglanti sadece Mut Havzasi'dan olmusur. Neo-tektonik donemde bati
kesimi, bir taraftan ylikselen inceleme alani, bu yiikselimlere karst kuvvet bosalimlarinin
oldugu yerlerde yer yer grabenlesmeye ugramistir. Grabenleri cogunlukla c¢okiintii faylar
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(normal ve diisey faylar) ohisturuken bu faylarin bir kismi da dogrultu fay karekterini
kazanmistir. Hotamis ve Tuzgolii havzalari bu alanlarda olugsmustur.

The Geology of Karaman Province and its surroundings

The litho-stratigraphical units of the Karaman Province and its surroundings were studied in
order to understand the geodynamic evolution of the study area.

These units include "The Basement Rocks" and "The Cover Rocks". The Basement Rocks
comprise; Aladag Unit, Bolkardagi Unit and the Bozkir Unit. Bolkardag: Unit in turn
includes formations that have been subjected to a low-grade metamorphism and HP/LT
metamorphism due to tectonic thickening by overthrusting. These units overlie each other
with tectonic contacts. The extensive Pliocene-Quarternary non-marine sedimens in the
Karaman area are characterised by a number of faciés suggesting deposition occured in
alluvial fan, fluvial, lacustrine and inland evaporitic environments. The formations which
are formed by the volcanic activités in the studied area, of which activity lasted from Middle
Miocene till the Late Quaternary, are intercalated with lacustrine and alluvial deposits in
places.

In the investigated area, stable conditions which were deduced from the uniform carbonate
deposition was effective from Triassic to Lower Cretaceous, while at north, where the
tensional areas belonging to Bozkir unit "situated, rifting started in Middle Triassic. The
tectonism related to rifting should be affected the study area in the Lower Cretaceous, and
lasted up to Campanian.

This process which is related to the opening of Northern Strand of Neo-Tethyan ocean, with
the subduction of south platform of this ocean to the north, left its place to a compressional
regime. As a result of this compressional regime, Bozkir and Bolkar units progressed to the
south as nappes and overthrusted the Geyikdagi unit. After the consumption of oceanic
plate completely, Anatolide-Toride platform and micro plates belonging to the northern
platform of Northern strand of Neo-Tethyan ocean started to collide. Crustal thickening was
occured after this collision.

In Miocene, Central Anatolia started to move westward along North Analian and Eastern
Anatolian faults as a result of the collision between Arabian-African plate and Anatolid-
Toride platform which form the last phase of the closure of South strand of Neo-Tethyan
ocean. The actual NNW-SSE trends ofthe ancient probable N-S structures are the result of
this motion. During the Neo-Tectonic period, the studied area started to uplift and Tuz Goli
area became a depression. The region transformed to be a closed inland basin during this
period and the relation with the southern strand of Neo-Tethyan ocean was occured only by
the Mut basin.

In the neotectonic period, western part of the uplifting arca were subjected to graben
formation. Grabens were formed especially by normal and vertical faults. Some of them are
strike-slip faults. Hotamis and Tuz Golii basins have formed in such areas.
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