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gu sonucuna varilmistir (Avusturya Alplerindeki «Yiiksek Tauern»
orneginde oldugu gibi).

Publications on the geology and tectonics of Turkey up to 1960’s
give the observed movements on the nappes and overthrusts bet-
ween five and ten kilometres; the largest nappe movement in Wes-
tern Taurides are said not to exceed 30 kilometers (Blumenthal,
1951; Ketin, 1956).

Studies during the last twenty years based on detailed geological
work on the 1/25.000 scale topographic maps have indicated that
in the whole of the Tauride belt as well as in Southeast Anatolian su-
ture zone and in the Western part of the Pontides the nappe and
thrust movements are on the order of hundreds of kilometers and
form a nappe pile of several individual sheets. Especially in the
Western and Central Taurides and in the Western Pontides bet-
ween Azdavay and Cide there are thick nappe piles consisting of
several individual tectonic sheets; as a result of these nappe mo-
vements the orogenic belt has shortened for several hundred kilo-
meters. (this shortening is over 1000 kilometers in Central Tauri-
des; N. Ozgiil, personal Communication).

Uludag Massif is a good example illustrating the changing ideas
on the tectonics of Turkey. Recent observations and petrographic
studies have shown that the contact between the high-grade me-
tamorphic rocks of the A-series, which form the core of the Ulu-
dag, and the low-grade metamorphic rocks of the B-series, which
surround and overlie the A-series and consist of various rock
types locally showing a melange character is, contrary to earher
suggestions (Ketin, 1947), tectonic.

B-series, which may be correlated with the Permotriassic Karakaya
Series widespread in Northwest Turkey, forms a tectonic cover
over the A-series; in Uludag, A-series outcrops as a tectonic win-
dow underneath B-series similar to the Tauern window in the
Austrian Alps.



TURKIYE'NIN TEKTONiIiK TARIHININ YAPISAL SINIFLAMA-
SI :

STRUCTURAL CLASSIFICATION OF THE TECTONIC HISTORY
OF TURKEY

AM. Celal Sengér iTU Maden Fak. Jeoloji BOlumil, Teskmye Is-'
tanbul

Herhangi bir bolgenin jeslejik tarihinin kronolojik veya yapisal
acilardan smiflanarak daha ufak boliimlerde incelenmesi gelehek
haline gelmis bir kelayhktir. Krolonojik siniflama, zamamn siirek-
li akisim1 goz oniine alarak jeolojik olaylarin bagil ve/veya mutlak
yaslarini esas alir. Yapisal siniflamanin amaci ise jeolojik zaman
icinde meydana gelmis olan olaylar1 birbirleri ile olan kokensel
iliskilerini esas alarak zaman icinde gruplandirmaktir. XX. yiiz-
yilin basindan beri o6zellikle Fanerozoyik'in 'Kaléd'dnyen, Hersin-
yen (veya Varisk) ve Alpin dagolusumu evrelerine béliinerek ince-
lenmesi, orojenik olaylarin ‘orojenik faz’ adi verilen belli zaman-
larda biitiin diilnyada ayni anda meydana geldikleri varsayimina
dayali gelismis bir ahskanliktir. Tiirkiye'de de halen yaygin ola-
rak kullanilan bu smiflama, temelinde yatan varsayimin gecersiz-
liginin kamitlanmasindan sonra yararini yitirmis, hatta kati ka-
Iiplarindan 6tiirii bazan iligkisiz olaylar1 bir grup altinda topladi-
gindan veya birbirine baglh olaylar1 ayri evrelere boldiigiinden za-
rarli olmaga baslamistir. Yeni yapisal siniflamalarin levha tekto-
nigi esasina dayanan Wilson evrelerine (=okyanus a¢ilip-kapanma
evreleri) ve/veya bu evreler cercevesinde gelisen alt evrelere (or-
negin dalma-batma, carpisma vb. alt evreler) gﬁre'yapllmalarl ‘ya-
rarli olacaktir. Tiirkiye’nin tektonik tarihinde yaslldan gence su
evreleri ayirdetmek olasilidir :

1) Ebiirniyen evresi (?) : halen sadece Nigde Masifinde bili-
nen 2067475 My Zr yasina dayanan bu evre konusunda Tiirkiye’den
yapisal bilgi yoktur. Kuzey Afrika’daki Ebiirniyen olaylariyla ilis-
ki yalnizca olas1 olup, olabilirligi hakkinda fikir yiiriitecek daya-
nak yoktur.

2) Pan-Afrikan evresi (700 My -450 My) Menderes Masifi te-
melinden elde edilmis yeni izotopik yaslara ve doku verilerine ve
isparta Acisi icindeki Karacahisar Kubbesinin cekirdegindeki Boz-
burun ve Saricicek diyabaz ve sistlerine gore bilyitk Dogu Afrika/

3



Arabistan Pan-Afrikan orojeninin bir bdliimiinii temsil eder; Tel-
bismi volkanitleri bu islevin son iiriinleri arasindadir. Tirkiye’-
nin izmir-Ankara/ic Toros kenet kusaklar1 giineyinde kalan temel
kayalar1 bu devrenin eseridirler.

3) Hersinyen evresi (450My - 320My) Sadece istanbul Nap: ve
belki de Sakarya Kitasinin temelinden bilinen bu evre Ordovis-
yen’de acilan ve erken Karbonifer'de kapanan, Massif Centrale™
den Alpler iizerinden Tiirkiye’ye ulasan Giiney Hersinyen Okya-
nusu'nun (Theic Ocean) evrimiyle iliskilidir.

4) Kimerid evresi (315My; daha onee? - 125My) ozellikle Pon-
tidlerden bilinen fakat izierine Kenar Kivrimlari ve Dogu Anado-
Iu Yigisim Karmagigl hari¢ Tiirkiye'nin hemen her yerinde rast-
lanan bu evre Paleo-Tetis ve ona bagh olanlarin evrimleriyle ilis-
kilidir.

5) Alpid evresi (243My? - Giiniimiiz) Tiirkiye’nin her yerini
etkilemis olan bu evre Neo-Tetis’in cesitli kollarinin evrimleri ile
ilgilidir.

Bu evrelerin tiim Akdeniz (Avrupa/Kuzey Afrika/Orta Dogu) ca-
pindaki tektonik olaylarla olan kokensel iligkileri ve onerilen simaif-
lamanin Eski Diinya karalar toplulugunun tektonik tarihinin sinif-
lamasiyla olan uyumu, ge¢ Proterozoyik'ten (Pt;) Giiniimiize ka-
dar cesitli kita ve levhalarin yeniden kurgulari ve diinya capinda
deniz diizeyi egrileri ile belgelenecektir.

It is a traditional procedure to subdivide the geological history of
a given area from a chronological or a structural viewpoint. The
basis of the chronological classification is the relative and/or
absolute ages of events in the continuous flow of time. The purpose
of the structural classification, on the other hand, is the grouping
of phenomena in time on the basis of their genetic relationships.
To subdivide the Phanerozoic into the Caledonian, Hercynian (or
Variscan) and Alpine orogenic eras has been a well-entrenched
habit since the beginning of the XX th century, based on the
hypothesis that orogenies are episodic, world-wide and synchronous
events. This classification, still current also in Turkey, has long
outlived its usefulness after its underlying principle was discredited,
and has even become harmful because it frequently forces unrela-
ted events into the same slot, whereas closely associated phenomena
may be forced into different subdivisions. It would be useful to
‘base future classifications on Wilson Cycles (=cycles of ocean
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opening and closing) and/or related tectonic regimes, such as
those of subduction and collision. It seems possible to distinguish
the following episodes in the tectonic evolution of Turkey, from ol-
dest to youngest :

1) Eburnean episode (?) : Presently known only from the
single Zr age of 206775 Ma obtained from the Nigde Massif.
There are no structural data on this episode from Turkey. A rela-
tionship to the Eburnean events of northern Africa is possible,
but difficult to verify.

2) Pan-African episode (700Ma -450Ma) On the basis of new
isotopic ages from the basement (‘core’y of the Menderese Massif
and data on textures from the same place and from the Bozburun
and Saricicek diabases and schists respectively from the core of
the Karacahisar Dome, this episode in Turkey represents the evo-
lution of a part of the East African/Arabian Pan-African orogenic
collage; the volcanics of the Telbismi Formation are among the
last products of this episode. Basement rocks of Turkey south of
the Izmir-Ankara/Inner Tauride sutures were mostly produced
during this episode.

3) Hercynian episode (450Ma - 320ma) : This episode was re-
corded only in the iIstanbul Nappe and possibly also in the base-
ment of the Sakarya Continent. It was related to the evolution of
the southern Hercynian (Theic) ocean.

4) Cimmeride episode (315Ma;? earlier-125 Ma) : This epi-
scde is known principally from the Pontides, but its effects are
seen in entire Turkey with the exception of the Border Folds and
the East Anatolian Accretionary Complex. It is the result of the
evolution of Palaeo-Tethys and its dependencies. '

5) Alpide episode (?243ma - present) This episode is related
to the evolution of the various branches of Neo-Tethys and has
affected the whole of the country.

Using continental and plate reconstructions and palaeo-world-wi-
ae sea-level curves, genetic relationships of the Turkish episodes
with those in the Mediterranean realm, and the suitability of the
proposed classification to the tectonic evolution of the Old World
will be examined. :



1URKIiYE'NiN JEOLOJiK TARiHIiNDE MAGMATiIK ETKINLIK
VE TEKTONiK EVRIMLE iLiSKISI

MAGMATIC ACTIVITY IN THE GEOLOGICAL HISTORY OF
TURKEY AND ITS RELATION TO TECTONIC EVOLUTION

Yiicel Yilmaz istanbul Universitesi, Miith. Fak. Jeoloji Milthendis-
1igi Bolumii, Vezneciler - Istanbul

Levha Tektonigi kuramui, magmatizmanin olusumunun ve yeryii-
ziinde dagibmimin kabugu etkileyen tektonizmayla yakwndan ilis-
kili oldugunu ortaya koymustur. Bu bakimdan bir bolgenin jeolo-
jik sentezinin yapilmasinda cokel, magma ve metamorfik kayala-
rin zaman ve mekan ortakhigi icinde gecirdikleri evrimlerin orta-
ya konulmasi kacinilmaz ilk adimi olusturur.

Degisik orojenik donemlerde her zaman orojenik kusak konumun-
da kalmis olan iilkemizde tarihsel jeolojinin anlasilmasinda tekto-
nik birliklerin belirlenmesinin gerekliligi olacaktir. Tektonik bir-
liklerin belirlenmesinde ise magma kayalarimn petrolojik anlam
ve 6nemini ortaya koymak énemli bir katkiyr olusturur. Bu ac¢idan
Turklye de magmatizmanmin etkinligine zaman-mekan boyutlar:
icinde topluca bakmak, tektonizmanin gelisimine bakmakla bir ba-
kima ozdes sayilir. Bu goriisiin 1s18mda  bu bildiride Tiirkiye'de
magmatik etkinlikler goézden gecirilecek, bunlarin tektonizma ile
ortamsal iliskisi, konumlar1 ve olusum nedenleri iizerinde durula-
caktir. Bildiride konuya Tiirkiye genelinde yaklasilacaktir.

The theory of plate tectonics has shown that the evolution and
distribution of magmatism are closely associated with tectonic
phenomena affecting the crust. ‘In this connection, it is important
to .elucidate the common evolution of sedimentary, magmatic ~nd
metamorphlc rocks 1n tlme and space. ' '

It seems necessary to define tectonic units in Turkey, which has
been a site of orogeny almost continuously in its history; in this
process, the 1nterpretat10n of magmatic rocks plays a key role.
Therefore, a collective study, in time and space of Turkish magma-
tic rocks is in a way equivalent to studylng the tectonic evolution.
In the light of this train of thought, the purpose of this contribu-
tion is to take a look at magmatic evolution in Turkey in terms
of its relation to tectonism from the viewpoint of the origin of
magmas. The study comprises the entire country.
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KUZEYBATI ANADOLU'DA YER ALAN METAMORFiKVKUSAK-_
LAR

METAMORPHIC BELTS IN NORTHWEST ANATOLIA
Aral I. Okay iTU Maden Fak. Jeoloji Boliimii, Istanbul

Kuzeybat1 Anadolw’da farkhi zamanlarda gelismis, degisik tipte
metamorfik kusaklar yer almaktadir. Kuzeyde, Pontidlerdeki Ka-
rakaya metamorfitleri yas1 bilinen en eski metamorfik kusag1 olus-
turur. Biiyiik bir béliimii bazik volkanik kayalardan olusan ve Ku-
zeybat1 Anadolu’da genis bir yayilima sahip olan bu kusak Triyas
sirasinda metamorfizmaya ugramistir; Lilas ve yer yer de Orta-
Ust Triyas cokelleri metamorfik kayalar iizerinde transgressif ola-
rak durur. Metamorfizma orta basin¢ Barroviyen tipindedir; sahada
izogradlar cizilmis olup saptanan en yiiksek derecedeki parajenez
metabazik kayalarda goériillen «granat - hornblend - albitytir. Sodik
amfibol yer yer daha diisiikk dereceli metamorfizma gosteren me-
tabazik kayalarda goriiliir. ‘

Karakaya metamorfitlerinin giineyinde, Pontidleri Toridlerden
ayiran kenet kusag1 boyunca, peridotit kiitlelerinin altinda, meta-
bazit, mermer, metacort ve metaseyllerden olusan bir yiiksek ba-
sin¢/diisiik sicaklik (YB/DS) kusagi yer alir. Metavolkanik kaya-
larda «glokofan - lavsonity, «lavsonit - sodik piroksen - kiorit» pa-
rajenezleri yaygin olarak bulunur. Bu kusak icerisinden eklojitler
de tammmlanmistir. YB/DS metameorfizmas1 Kretase sirasinda, ola-
silikla Albiyen-Senomaniyen’de gecmistir. Paleosen-Eosen cokelle-
ri bu metamorfik kayalar iizerinde yer yer transgresiftir.

YB/DS kusaginmin giineyinde ise Devoniyen-Ust Kretase arasi me-
tacokellerini kapsayan Afyon metamorfitleri yer alir. Afyon me-

tamorfitleri platform tipi kirintili ve karbonat coékellerinden olus-
mustur, Metamorfizma yas1 olasilikla Gec¢ Kretase ve daha sonra-
sidir, Yegilsist fasiyesindeki diisiikk dereceli metamorfizma, istifte
yukariya dogru cikildikca azalir. Bu ii¢c énemli metamorfik kusak
disinda Kuzeybat1 Anadolu’da gnays ve amfibolitlerden olusmus
Uludag ve Kazdag masifleri yer alir. Metamorfizma yas1 bilinme-
yen bu iki masif, Karakaya metamorfitleri altindan bir tektonik
pencere olarak yiizeylemektedir.



Metamorphic belts of distinctive character and various ages are
found in Northwest Turkey. In the north, Karakaya metamorphic
rocks of the Pontides constitute the oldest known metamorphic
belt; the major rock type is metabasite and the age of metamorp-
hism is Triassic; Liassic and locally Middle-Upper Triassic sedi-
ments are transgressive over the Karakaya metamorphic rocks.
Metamorphism is medium pressure Barrovian type; isograds have
been drawn in the field and the highest grade mineral paragenesis
chserved in the metabasic rocks is «garnet - hornblende - albitey.
Scdic amphibole is locally observed in lower grade metabasites.
Scuth of the Karakaya metamorphic belt, along the suture zone
separating Pontides from the Taurides, are the HP/LT metamorp-
hic rocks comprising metabasite, marble, metachert and metashale.
«Glaucophane-lawsonitey, «lawsonite - sodic pyroxene - chloritey» pa-
ragenesis is widespread in the metabasites. The age of HP/LT
metamorphism is Cretaceous, probably Albian to Cenomanian.
Paleocene and Eocene sediments are transgressive over the meta-
morphic rocks.

South of the HP/LT belt are the Afyon metamorphic rocks compri-
sing metasediments of Devonian to Upper Cretaceous age. They
consist of platform type clastic and carbonate sediments with the
grade of metamorphism decreasing upwards in the sequence. The
age of greenschist facies metamorphism is probably Uppermost
Cretaceous or later.

Apart from these three major belts, there are Uludag and Kaz-
dag massifs, consisting of high grade gneisses and amphibolites
of unknown age. Both of the massifs outcrop as tectonic windows
underneath Karakaya metamorphic rocks.



MENDERES MASIFiNDE TEKTONiK OLAYLARIN ZAMANLA-
MASI VE SONUCLARI

TIMING OF TECTONIC EVENTS IN THE MENDERES MASSIF
AND ITS IMPLICATIONS

Remzi Akkék ITU Maden Fakiiltesi, Jeoloji Boliimii, Tegvikiye -
Istanbul

Muharrem Satir Universitdt Tiibingen, Mineralogisches, Institut,
7400 Tibingen BRD

A.M. Celal Sengor ITU Maden Fakiiltesi, Jeoloji Boliimii, Tesviki-
ye - Istanbul

Menderes Masifinde ge¢ Proterozoyik’ten Giiniimiize kadar gelismis
olan tektonik olaylar yeni izotopik yas verileriyle stratigrafik bul-
gularin birlestirilip denestirilmeleri sonucu yaslarina gére ayril-
mislardir. Masifin giiney ve orta kesimlerinde iic ana deformasyon
ve metamorfizma evresi aywrdedilebilmektedir. ilk evre ‘cekirdek’
gnayslarimin protolitlerinin 750 My once ¢ékelmeleriyle baglamistir.
500-=5 My once bu kayaclar deformasyona ve yer yer anateksiye
varan siddetli graniilit fasiyesinde wetamorfizmaya ugramustir.
Masifin orta-kuzey kesimlerinde 470-~8 My yas veren tonalitik ve
granitik pliitonlar ve evrenin son iiriinleri arasindadirlar. Kitalarin
Kambriyen’deki konumlarina bir goéz atilacak olursa, Menderes
Masifinin, Dogu Afrika ve Arabistan Pan-Afrikan orojenik olarak
birlesmesinin en giiney ucunu olusturdugu gériiliir. Masif bu bir-
lesmeye, Karacahisar Kubbesinin cekirdegini olusturan Bozburun
ve Saricicek diyabaz, arkoz ve sistleriyle baglanmaktadir. Mende-
res Masifinin giiney béliimierinde erken Ordovisyen’den Eosen’e
kadar sakin platform kosullar1 egemen olmus, énemli yapisal ke-
sintiler olmamistir. Buna karsiik kuzey béliimler olasilikla Tri-
yas’da Paleo-Tetis’in kenar havzas1i Karakaya’nin kapanmast sonu-
cu deforme ve metamorfize olup, buralara Derbent yakinlarindaki
Dede Dagi gibi granitoid pliitonlar sokulmustur. Masifte bundan
sonraki onemli biiyiikk yapisal olay tiim Masifi etkilemis olan ve
yapisal olarak alt kesimlerde yiiksek derecelere, dis zarfta ise sa-
dece yesilsist fasiyesine ulasan metamorfizma ve gsiddetli defor-
masyondur. ‘Esas Menderes Metamorfizmas’ (EMM) adin1 verdi-
g¢imiz bu olaymn stratigrafik yasi erken Eosen ile Oligoscn arasin-
dadir. izotopik yaslar 60 My ile 35 My arasinda sacilmakta, 35-+5
My da da yogunlasmaktadirlar. Bu yaslar stratigrafik verilerle
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miikemmel bir uyum icinde olup, EMM'nin Eosen’in ikinci yarisin-
da meydana gelmis oldugunu gosterirler. Masifin kuzeyinde, yiiksek
basin¢/diisiik sicakhk kusaginda metaforfizma ve deformasyon
gec Kretase’de meydana gelmistir ve kusak daha sonra Paleosen
molasi ile ortillmiistiir. YB-DS kusagindaki evrim olasilikla Boz-
kir ofiyolit nap(lar)inin platform iizerine ilk cikislan ile iligkili-
dir. Menderes’in deformasyonu ise izmir-Ankara okyanusunun ka-
panim sonucu Menderes-Toros blokunun i¢ dilimlenmesiyle Masif
bolgesinin Likya Naplari altinda gémiilmelerinin iiriiniidiir. 101
My yash diisiik dereceli bir son metamorfizma ise baglangic yasi
stratigrafik verilere gore Tortoniyen (11,5 My) eclarak verilmis
olan Ege'nin gerilme tektonigi ile ilgilidir. Menderes Masifinin ve
genelde giineybat1 Tiirkiye’'nin evrimi su genel goriiniimii sunmak-
tadir : En gec Proterozoyik-en erken Paleozoyik (carpisma ile ilis-
kili?) Pan-Afrikan deformasyonu, bunu izleyen ve Eosen’e kadar
siirmiis olan Gondwana-Land platform evresi; bu evreyi sadece ku-
zeyde Karakaya okyanusunun kapanim: kesintiye ugratmstir. Se-
noniyen’de Bozkir ofiyolitlerinin platform iizerine yiiriimeleri Al-
pid evresiyle iliskin daralmali deformasyonu baslatmis, bu evre
izmir-Ankara zonu boyunca meydana gelen kita-kita carpismas ile
doruk noktasina ulasmuis, ilgili sikismalar Seravalyen’e kadar sii-
riigelmigslerdir. Tortoyen’le birlikte paleotektonik rejim sona ermis
ve halen etkin olan gerilmeli neotektonik rejim baglamistir.

We present new isotopic age data on metamorphic and igneous
focks from the southern and central parts of the Mendeves Massif
and combine these with available biostratigraphic evidence to const-
rain the timing of major tectonic events that shaped the Massif
since the late Proterozoic. In the couthern and central parts of
the Massif three episodes of deformation and metamorphism are
distinguished. The first episode begins at 750 Ma with the deposi-
tion of the protoliths of the paragneisses of the ‘core’. These rocks
were then deformed and metamorphosed to granulite facies with
local anatexis at 500=+5 Ma. In the central part of the Massif near
Salihli, the 470-=8 Ma tonalitic and granitic intrusions mark the
end of this episode. When viewed on a world-wide Cambrian
reconstruction, the Menderes Massif is seen to from the southern
end of the Pan-African orogenic collage of eastern Africa and
Arabia, perhaps connected with it via the Bozburun and Sarigicek
diabases, arkoses and schists in the nucleus of the Karacahisar
Dome. Quiet platform conditions prevailed in the southern . part
of the Massif from early Ordovician to the Eocene with no major



structural interruption, whereas the northern part was deformed,
metamorphosed and intruded by the Dede Dag1 Granite near Der-
bent probably during the late Triassic, related to the closure of
the Karakaya marginal basin of Palaeo-Tethys. The next major
event in the Menderes Massif was the widespread metamorphism
that reached high grades in the structurally lower parts, whereas
remained in greenschist facies in the outermost envelope. This
metamorphism is what we call the ‘Main Menderes Metamorphism’
(MMM), whose age is stratigraphically constrained between the
early Eocene and early Oligocene. Isotopic data shew a spread of
ages between 60 Ma and 35 Ma, with a peak at 35-+5 Ma. These
ages are in excellent agreement with the stratigraphic evidence
and show that MMM took place during the later Eocene. North of
the Massif, deformation and metamorphism took place during the
late Cretaceous in the HP/LT belt, which was covered later by
Palaeocene molasse. The evolution of the HP/LT belt was probably
related to the obduction of the Bozkir ophiolites from the Izmir-
Ankara branch of Neo-Tethys, whereas the MMM was a product
of the Palaeocene collision across that ocean and the consequent
internal imbrication of the Menderes-Taurus block that resulted
in the burial of the Menderes Massif area beneath the Lycian Nappe
Complex. A low grade metamorphism of 10+1 Ma is viewed to be
related to the extensional regime of the Aegean, which, stratigrap-
hically, has been dated to have begun during the Tortonian (11.5
Ma). The following picture of the evolution of the Menderes Mas-
sif and southwestern Turkey in general is obtained : Latest Prote-
rozoic-earliest Palaeozoic (?collision-related) Pan-African deforma-
tion, followed by extensive Gondwana-Land platform evolution to
be interrupted only in the north by the Triassic (Cimmeride) Ka-
rakaya closure until the Eocene. No Hercynian events are known
in southwestern Turkey. During the Senonian, the obduction of
the Bozkir ophiolites initiated the compressional Alpide evolution
that culminated in the ?late Palaeocene collision across the Izmir-
Ankara suture; associated contractional tectonics lasted until the
Serravallian. With the Tortonian the palaeotectonic evolution
came to a close and the neotectonic extensional regime began,
which remains active.
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TURKIYE'NiN APSiYEN’DEKi PALEOCOGRAFiIK EVRIMi

PALEOGEOGRAPHIC EVOLUTION OF TURKEY DURING THE
APTIAN

Naci Goriir iTU Maden Fakiiltesi, Jeoloji Bolumii, Tesvikiye - Is-
tanbul

Apsiyen Tiirkiye’de Neo-Tetis’'in evrim siireci icerisinde kritik bir
devreyi temsil eder. Hemen bu dénem sonrasinda baslayarak geli-
sen yakinlagsma hareketleri iilkemizin énemli dag kusaklarini olus-
turmus, Tetis’in evrimine katilan kita parcalarimi ge¢ Kretase-Ter-
siyer yash kenet kusaklar1 boyunca bir araya getirip birlestirmis-
lerdir. Tiirkiye'nin bugiinkii karmagik jeolojik goriintiisiine neden
olan bu yakinlasma islemlerinin anlagilmasinda, kuskusuz, daral-
ma tektonigi arifesindeki Tetis paleocografyasimin bilinmesinin ve
bu paleocografyada yer alan kitasal ve okyanusal elemanlarin or-
tamsal ve litofasiyes olarak denestirilmelerinin énemi biiyiiktiir.

Apsiyen’de Bati1 Pontidlerde ‘Pondit-ici Kenet Kusagrmin kuzeyin-
de, bol gastropodlu kirectasi, marn ve ammonitli kumtaslarindan
olusan eulitoral bir zon yer alir. Bu zon Dogu Pontidlerde (yakla-
sik Giresun-Alucra hattina kadar) resifal kirectasi, oosparit, pels-
parit, intrasparit ve biyomikritlerle temsil edilir. Rat1 Pontidlere
oranla kum ve kil getiriminin ¢cok daha az oldugu yiiksek enerjili
bir ortamdir. Bu ortam daha doguya ve giineydeki Ilgaz-Erzincan
kenet zonuna dogru gidildikce pelajik kirectaslari, marn ve kalsi-
tirbiditlere gecer. Yaklasik olarak Amasya-Alucra hatti giineyinde
bu derin denizel fasiyesler pelajik kirectasi ve kalsitiirbiditlerle,
Giresun-Alucra hattinin dogusunda ise volkanik arakatkili marn,
kumlu kirectas1 ve yerel kirintihilarla temsil edilirler.

Sakarya Kitasinda eulitoral nitelikli, cogunlukla oolitik, ¢ort ve
yumrulu kirectaglar1 Bilecik yakin dogusuna kadar devam ederler
ve sonra pelajik marn, kirectagi ve Kkalsitiirbiditlere gecerler. Bu
derin denizel ortam Haymana-Sivrihisar hatt1 yakinlarinda resifal
ve kumlu Kkirectaslarinin gelistigi bir euliteral ortam tarafindan
sinirlanir. Sakarya kitasindaki ortam simirlarinin kenet kusaklarina
gore aykir: konumlar: bu kitanin evrimi siiresince bagil hareketle-
rinin belirlenmesi bakimindan ilginctir.

Menderes-Toros blokundaki Apsiyen fasiyeslerini otokton ve allok-
ton birliklerdekiler olarak iki kisimda incelemek gcrekir. Otokton
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Apsiyen cogunlukla eulitoral 6zellikli, alg, mercan, gastropod, pel-
let icerikli kirectas: ve dolomitlerle temsil edilir. Dolomitler daha
ziyade Bitlis kenet kusagi ile i¢c Toros kenet kusagl arasinda yer
alan dogu bélgede izlenir. Olasilikla gelgit diizliigiinde gelismis
olan bu dolomitler kuzeye ve Bati Toroslara dogru gidildikce gel-
git alt1 zonda gelismis kirectaslarina gecerler. Derin denizel otok-
ton Apsiyen’e Pamfilya havzasimin kuzey kesimlerinde rastlanir;
fasiyes olarak pelajik kirectasi ve radyolaritlerden meydana gel-
mistir, Menderes-Toros bloku icerisinde yer alan cesitli naplarda
Apsiyen genellikle derin denizel (okyanus ve kita etegi) nitelikli
olup pelajik kirectaslar: ve radyolaritlerle temsil edilir. Antalya ve
Hadim Naplan icerisinde ayrica eulitoral Kkirectas: fasiyesleri de
gozlenir. Naplarda anlatilan derin denizel fasiyesler, olasilikla, yu-
karida anlatilan kitasal bloklar arasinda Apsiyen sirasinda var
clan ve giiniimiizde ancak melanjdan ibaret kenet kusaklari ve
‘Dogu Anadolu Yigisim Karmasigr ile belirlenen Neo-Tetis'in ke-
nar cokelleridirler,

Arap Platformu, Menderes-Toros blokunun degu kesimlerine
benzer bicimde Apsiyen’de eulitoral bir karbonat platformu duru-
mundaydi. Bu platformda egemen olarak gelgit diizliigii nitelikli
dolomitler ve kisith kosullar altinda gelisen miliolid, molliisk ve
ekinodermli biyomikritlerle yerel biyosparitler cokelmistir. Ama-
noslara dogru platform goreli olarak derinlesmekte ve huralarda
kil ve marnli birimler gériilmektedir.

Neo-Tetis’'in evrimine katilan kita parcalarinin bugiinkii konum-
lar1 palinspastik olarak diizeltildiginde, Apsiyen esnasinda bunla-
rin birbirlerinden kilometrelerce uzakta, genellikle si1g sularla kap-
I karbonat platformlar1 clduklari anlasilir. Okyanusal holgelere
gidildikce derinlesen bu platformlardan Menderes-Toros blokunun
karalardan uzak, kirintili malzeme getiriminin olmadig1l, Rodop-
Pontid, Sakarya ve Arap Platformunun ise ince-kaba kirintili mal-
zemenin ulasim alam icerisinde olduklar1 gériiliir. Rodop-Pontid
kitasinin dogu kesimleri icerisinde izlenen volkanizma bu platfor-
mun konum olarak digerlerinden ayricaligii vurgulayan bir bagka
etkendir.

Aptian represents a critical interval during the Neo-Tethyan evo-
lution of Turkey. Convergent phenomena beginning immediately
after this time generated the mountain ranges of our country and
welded together, along late Cretaceous-Tertiary suture zones, the
continental fragments that took part in Tethyan evolution. There
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is na doubt that it is important to correlate, environmentally as
well as lithofacieswise, the various continental and oceanic ele-
ments which existed in the Tethyan palaeogeography that imme-
diately predated the onset of convergerce for an improved unders-
tanding of these convergent events. :

During the Aptian, a eulittoral zone consisting of abundant gastro-
pod-bearing limestones, marls, and ammonitic limestones existed
in the western Pontides, north of the Intra-Pontide suture. In the
eastern Pontides, this same zone contains (roughly up to Gire-
sun-Alucra line) reefal limestones, oosparites, pelsparites, intras-
parites and biomicrites. They represent a high energy environment,
in which sand and clay influx is considerably less than in the wes-
tern Pontides. They pass southwards, towards the Ilgaz-Erzincan
suture, to pelagic limestones, marls and calciturbidites. South of
the Amasya-Alucra line, these deep merine facies are represented
by pelagic limestones and calciturbidites, whereas east of the Gi-
resun-Alucra line they consist of marls with volcanic interlayers,
sandy limestones and local clastics.

In the Sakarya Continent, eulittoral, commonly oolitic, cherty and
nodular limestones extend to the eastern vicinity of Bilecik and
then pass into pelagic marls, limestones and calciturbidites. This
deep marine realm is delimited in the east near the Haymana-Siv-
rihisar line by an eulittoral environment containing reefal and
sandy limestones. The discordant orientation of the environment
boundaries in the Sakarya Continent with respect to the sutures
provides significant clues to its past movements.

The Aptian facies in the Menderes-Taurus block shsuld be studied
separately as autochthonous and allochthonous. Autochthonous
Aptian is generally represented by eulittoral algae, coral, gastro-
pod, and pellet-bearing limestones and dolomites. Deolomites pre-
dominate in the eastern areas between the Inner Tauride and the
Bitlis suture zones. These dolomites were possibly denocsited on
tidal plains and pass northwards and towards the western Taurus
to subtidal limestones. Deep marine Aptian is found in the
autonchthon in the northern parts of the Pamphlian basin. It
consists of pelagic limestones and radiolarites. In the various nap-
pes within the Menderes-Taurus block, Aptian is represented ge-
nerally by deep marine facies consisting of pelagic limestones and
radiolarites (ocean basin and continental rise); in addition, eulit-
toral limestone facies are known from the Antalya and the Hadim
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nappes. These deep facies are probably the deposits of the various
branches of Neo-Tethys, the remnants of which are now found
as mélanges olang the sutures and as the constituents of the ‘East
Anatolian Accretionary Complex’.

The Arabian Platform was a eulittoral carbonate platform, simi-
lar to the eastern part of the Menderes-Taurus block. Tidal plain
dolomites and miliolide, mollusc, and echinoderm-bearing biomic-
rites and local biosparites were laid down in restricted environ-
ments. Towards the Amanos, the platform became relatively dee-
per, where shaley-sandy units were deposited.

When the present positions of the continental blocks that took
part in the Tethyan evolution of Turkey are restored palispasti-
cally to their original locations, they are seen to have formed
widely separated carbonate platforms covered by shallow seas.
They became deeper as oceans were approached. Of these the Men-
deres- Taurus block represented a platform protected from clastic
influx, whereas the others received such in one form or other.
Volcanism exhibited by the eastern extremity of the Rhodope-
Pontide fragment underlines the individuality of this platform.
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ALANYA BOLGESININ JEOLOJiSi

GEOLOGY OF THE ALANYA REGION

Necdet Ozgiil ITU Maden Fak. Jeoloji Mith. Boliimii, Tesvikiye -

istanbul PR
Orta Toroslar'in giineyinde, Akdeniz kiyisimin Alanya-Anamur il-
celeri arasinda kalan kesiminde, «Alanya Masifi» ya da «Alanya Bir-
ligi» adlar1 ile bilinen yabanci (allocthonous) konumlu metamor-
fitlerin icinde acilmis biiyiik bir tektonik pencerede, Antalya Bir-
ligi’nin metamorfizma gostermeyen ve veya daha diisiik dereceli
metamorfizma gosteren kaya birimleri yiizeyler. Kusucusu 80 km
uzunlukta ve 25 km geniglikte yaklasik 2000 km? lik bir alan1 kap-
layan bu pencere yazar tarafindan «Alanya Tektonik Penceresi»
adiyla adlandirilmistir. Bu bolge, Bat1 Toroslar’da «Antalya Nap-
larm» ya da «Antalya Karmasig» adlariyla bilinen Antalya Birli-
gi’nin, Orta Toroslar'daki devamim olusturur. Tektonik Pencere’-
nin bu arastirma kapsamina giren bati kesiminde, yashidan gence
dogru Lordlar Formasyonu (Ust Kambriyen-Alt Ordovisiyen), Yiig-
liikk Tepe Kirectasi (Ust Permiyen), Sapadere Formasyonu (Alt,
Orta, Ust Triyas) ve inasar Formasyonu (Resiyen-Senoniyen)’nuj
kapsar. Antalya Birligi’'ni tektonik clarak iistleyen Alanya Birligi
ise iist iiste duran iic metamorfik naptan olusvr. Her biri ayri bir
kaya-stratigrafi birimi adiyla adlandirilmis olan bu naplardan, ya-
pisal konumlarma gore, Mahmutlar Formasyonu alt napi, Sugozii
Formasyonu orta napi, Yumrudag Gurubu (Cebireis Formasyonu
ve Asmaca Formasyonu) ise iist mapt clusturur. Mahmutlar For-
masyonu (alt nap) Permiyen, Yumrudag Gurubu (Ust nap) ise
Permiyen ve Alt Triyas yasta kayalari kapsar ve her ikisi de yesil-
sist metamorfizmasy gosterir. Alt ve iist nap arasinda yer alan Su-
gozil Formasyonu (orta nap), yesilsist metamorfizmasi ile iistlenen
HP/LT tipi, mavisist metamorfizmasi gosterir ve eklojit mercekle-
rini kapsayan, bashca granatli mikasistlerden olusur. Alanya Bir-
ligi’nin iic napm birlikte etkileyen yesilsist 'metamorfizmasinim
yast Erken Triyas-Maestrihtiyen araligina karsihik gelir, mavisist
metamorfizmasinin yast bilinmemektedir.

Stratigrafi ozelliklerinin karsilastirilmast sonucu Alanya ve Antal-
ya birliklerinin, Aniziyen baslarina degin, birbirleriyle baglantili
olarak, tek bir platform iizerinde yer aldiklar: anlasilmaktadir.
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