Eregli-Zonguldak arasinda yiizeylenen deltayik ve karasal ortam
cokellerinden olusma Ust Karbonifer kayalari, Devon-Alt Karbo-
nifer’i gecisli olarak izler.

Mesozoyik birimlerinin ilki bir orojenezle yiikselip, asinma déne-
mij geciren Paleozoyik birimlerinin olusturdugu yikselimleri cev-
releyen ve cesitli yastaki birimleri uyumsuzlukla 6rten karasal ve
kiy1 yakini si1g denizel nitelikli Permo-Triyas yashh Cakraz formas-
yonudur. inceleme alaninda Kretase’de kuzeyden giineye  transg-
resif olan birimler bulunmaktadir. Kozlu yakinlarinda Jura’da
baslayan istifin Alt Kretase kesimi de dahil olmak {izere Eregli
dogusundaki yiikselime transgresif asma yaparak daha batiyva gec-
medigi gozlenmistir. Eregli-Yigilca ve Karasu alanlarinda iist Kre-
tase cokelleri Santoniyen Sonu-Kampaniyen’de baslar.

Paralel ve/veya kiiciik acil1 uyumsuziukla baslayan Eosen, calisma
alanimmin degisik kesimlerinde farkli fasiyeslerde gézlenir. Orta-
Ust Eosen’de ise harita alaninin giiney kesimlerinde genis yayilimi
olan adayay1 fasiyesindeki volkanoklastik tortullar yer alir.

Oligo-Miyosen’de asinma alani halinde olan bélgede Pliyosen‘de
karasal birimler cokelmistir.

Ayrica Siinnicedaginda genis yiizlekleri olan Malm oéncesi yastaki
granitoyid plutonlar1 bulunmaktadir.

Bﬁlgédeki faylar genellikle Liitesiyen sonrasi yasta olup, kivrim
eksenleri ile birlikte dogrultular: D-B ve KD-GB yonliidiir.

In the investigation site there are rock units of Palaezoic, Meso-
zoic and Cenozoic ages over Precambrian basement. Their total
thickness is ~ 15.000 meters.

Unit of Precembrian age which consists of metabasics, amphiboli-
tes and banded gneisses outcrops on Kaplandededag and Siinnice-
dag.

Units of Palaezoic age which outcrop from young to old in N-S
direction and they have two depositional period. The first period
begins in Cambrian age and ends at the end of Ordovician age
with a regression. The second one begins in Silurian age and ends
in Carboniferous age.

In Camdag field there is red colored Soguksu Formation of Comb-
rian age at the bottom of sequence. Basement is not seen. In the
stage between Cambrian and Devonian age, seven different units
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deposited in neritic and transitional environment with concor-
dant and transitional contacts. In this site, rocks of Devcnian age
which begin with a transgression overlay rocks of Ordovician age
with an angular unconformity.

In Kaplandededag, Kocatongel Formation of Ordovician age over-
lay the units of Precambrian age with primary stratigraphic con-
tact, This formation which consists of silicious mudstones and
deposited in a platform has a transitional contact with red colored
Ordovician clastics. Black shales of Silurian age interbedded with
bluish black limestones overlay the Ordovician sediments with a
discordance. The Devonian sediments follow the Silurian sediments
concordantly around Kaplandededag-Siinnicedag and Zonguldak
area. -

The deltaic and terrestrial sediments of upper Carboniferous age
which outcrop between Eregli and Zonguldak follow Devonian-
Lower Carboniferous sediments transitionally.

Cakraz Formation of Permo-Triassic age is first one of Meso-
zoic units. It was deposited in a terrestrial and nearshore-shallow
marine environment and raised by an orogeny and exposed to an
erosional stage. It surrounds some uplifts which consist of Palaeo-
zoic rock units and bverlays some sediment of different ages. In
this site Cretaceous units extend from N to S transgressively. The
sequence of Jurassic and Lower Cretaceous ages overlap the uplift
taking place in eastern part of Eregli and not extend to the west
more. The deposition of Upper Cretaceous age begins in Upper
Santonian-Campanian in Eregli, Yigilca and Karasu field.

Eocene sediments beginning with nonconformity and/or angular
unconformity show different facies in investigation site. An arc
type facies including volcanoclastik deposits and covering a wide
area in the southern part of the map developped during Middle-
Upper Eocene.

Continental rock units which was erosional area during Oligo-
Miocene age was deposited in this field during Pliocene age.

However granitoid plutons of pre-Malm age show wide outcrops
on Siinnicedag area.

Faults in this region are formed after Lutetion. Their strikes and
fold axes are both in E-W and NE-SW direction



INEBOLU - SiNOP - SAMSUN - CARSAMBA - HAVZA - VEZIR-
KOPRU - BOYABAT - TASKOPRU YORELERININ JEOLOJiSi

THE GEOLOGY OF THE REGION COVERING INEBOLU - Si-
NOP - SAMSUN - CARSAMBA - HAVZA - VEZIRKOPRU - BOYA-
BAT - TASKOPRU

H.S. Serdar, M.C. Aydin ve K.M. Yazman TPAS, Ankara

Pontidlerin orta béliimiinde, orta Jura’da Paleotetisin kapanmasin-
dan sonra colusan temel iizerinde, iist Jura-Alt kretase’den Paleo-
jene kadar ki jeolojik gelismeler, birbirine bagh, biri digerinin do-
gal devami olan olaylardir. Bolgede, cokelme donemi, Ust Jura-
sik-Alt Kretasede baslamis, Necjene kadar devam etmistir. Farkl:
cokel birimi tepluluklari, farkli cokelme dénemleri gostermektedir.

Bolgede en yagh birim olarak altta metamorfik, iiste dogru tedrici
metamorfizma azalmasiyle gecisli olan okyanus kabugu malzeme-
leri de iceren Akgol formasyonu yiizeylemektedir. Ust Jura-Alt
Kretase yash inalti formasyonu karbonat fasiyesinde gelismistir.
Alt Kretaseden-Ust Kretaseye kadarki donem icersinde cokeller,
flis fasiyesinde gelismistir. Maestrihtiyen’de flis havzas: siglasarak,
cokelme tiirii flisten karbonat’a déniismiistiir. Paleosende tekrar
flis fasiyesinde cokeller gelismistir. Orta Paleosen sonrasi bolgesel
bir yiikselmeye ugrayan bdlgede, Alt Eosen kayaclar: transgresif
olarak cokelmislerdir. Ust Eosen sonrasi bir asinma evresini izle-
yerek, Miyosen cokelleri transgressif olarak gelismigtir.

Bolge, Dogger-Kretase ve Eosen’de olmak iizere farkli evrelerde
farkli volkanik etkinlikler altinda kalmistir.

Gec Paleosen-erken Eosen zamaninda, kita-kita carpismasi sonu-
cunda bélgede, giineye ve kuzeye olmak iizere saryaj ve retrosar-
yaslar seklinde deformasyonlar gelismistir. Birden ¢cok kivrimin ge-
listigi bolgede, kivrim eksenleri B-D, KB-GD uzanimhdirlar.

In the mid part of the pontids, the geological phenomena from
Upper Jurassic-Lower Cretaccous up to Paleogene times which
ocurred on top of the basement after the palaeo-Tethys has been
closed during Middle Jurassic, are interrelated events which are
the natural results and extensions of each other. The sedimenta-
tion period in the area has started during upper JurassicLower
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Cretaceous and Continued until Neogene times. Different sedi-
mentary sequences infer different sedimentary periods.

The oldest outcrops in the region namely the Akgdél Formation,
are made up of metamorphic units at the bottom which grade into
occasionally lesser metamorphically affected units upwards and
tion period in the area has started during upper Jurassic-Lower
cretaceus aged Inalt1 Formation has been developed in a carbo-
nate facies. The sediments produced in between Lower cretaceous
and upper cretaceous are of flysch facies. The flysch basin has
been shallowed during Maastrichtian so as to produce carbonates
in place of flysch. Flysch facies has reappeared during palaeocene.
After Middle palaeocene, the dominance of a regional uplifting in
the area has caused the transgressive deposition of the Lower Eo-
sene sediments. Following an erosional period after upper Eoce-
ne, the Miocene aged sediments have been developed transgressi-
vely.

The ragion has been affected by different volcanic activities du-
ring different periods, namely Dogger-Cretaceous and Eocene.

Deformation in the forms of northwords and Southwords thrusts
and retro-thrusts have been developed as a result of a continent-
to-continent collision during late palaeocene-Early Eocene times.
The axes of structures trend E-W and NW-SE in the region where
more than one folds have been developed.
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ZONGULDAK - BARTIN - CiDE - INEBOLU - KURE - AZDAVAY
- ARAC - ULUS YORELERININ JEOLOJiSi

THE GEOLOGY OF THE REGION COVERING ZONGULDAK -
BARTIN - CiDE - INEBOLU - KURE - AZDAVAY - ARAC - ULUS

Omer Sahintiirk, Mustafa Aydin, Yakup Ozcelik ve Reha Cokugrag
TPAS, Ankara

Sunum alanimizin giineyinde Prekambriyen oldugunu diisiindiigii-
miiz temele ait metamagmatik kaya topluluklarinin iizerine uyum-
suzlukla gelen cakiltas1 diizeyini Kambriyen-Ordovisiyen yash ca-
murtas1 ve silttas: ardalanmas: izler. Ordevisiyen yash kumtasi
diizeylerinin iist kesimlerine dogru kuvarsit band ve mercekleri yer
alir, Paleozoik istifte 6zgiin ve yaygin bir yeri olan grovak ve ar-
koz tipindeki kumtaslari oldukca kalindir. Kuvarsitler iizerine aci-
sal uyumsuzlukla gelen Siluriyen yash seyl, kirectasi, kumtasi band
ve mercekleri bulunur. Bu birimi Devoniyen-Karbonifer yash seyl,
kirectasi, dolomit ve doromitik Kkirectaslar1 izler. Bol fosillidir.
Dolomitlerle gecisli seyl, kumtas1 ve kémiir bulunur. Kum, kum-
tasi, cakiltasi ve ekonomik komiir diizeyi ile devam eden karboni-
fer bol fosil iceriklidir.

Calisma alamimizin ortalarinda Karbonifer yashh kaya litolojileri
iizerine uyumsuzlukla gelen kirmizi renkli camurtasi, kumtasi, ca-
kiltas1 litolojilerinde fosil bulunmamis olup, sahs goézlemleri ve
denestirme ile Permo-Triyas yash oldugu diisiiniilmektedir. Yine
ayni alanda yesilimsi-kirmizims: renkli camurtasi, kumtasi ve ki-
rectasi diizeylerinden kurulu litoloji toplulugu fosil icerir.

Cide-Azdavay ilcelerinin daha batisinda izlenmeyen, tabandan iti-
baren metamorfizma etkisi azalan, derin-denizel nitelikli seyl,
kumtasi ve tektonikle karismis serpantin, gabro gibi kayalarin bu-
lundugu bir istif ile karsilasmaktayiz ki; bu litolojiler fosil icer-
mezler. Bir kac yerde blok ve band seklinde kirectasy icerir.

Dogu kesimde izlenen karasal nitelikli polijenik elemanli cakiltasi
diizeyi ve paleozoik birimler Ust Jura-Alt Kretase yasii karbonat
kayalar: ile uyumsuzlukla ortiillmektedir. Mesozoyik yashh kaya
topluluklar: sunum alanimizda benzer litolojiler ile izlenir. Doguda
Ust Jura-Alt Kretase karbonatlar iizerine uyumsuzlukla gelen seyl-
kumtag: ardalanimi tek diize bir karakterde iken, bati alanda kum-
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tasi, glokonili kumtasi, marn litolojileri ile farkl: bir topluluk sun-
maktadir. Yer yer acisal uyumsuzlukla gelen Tiironiyen yash mik-
rit seviyesi iizerine gecisli olarak volkanik ve sedimanter fasiyesler
ardalanmali gekilde gelmektedir. Calisma alammin dogusunda iz-
lenen seyl, marn ve kumtas1 litolojileri ile goriilen istif volkanikli
fasiyes iizerine uyumlu gelmektedir.

Tiim alanda belirgin olarak izlenen Ust Kampaniyen-Alt Maestrih-
tiyen Kirectasl, marn, kalsitiirbidit kayalarindan kurulu olup bol
makro ve mikryp fosillidir.

Eosen yash kaya topluluklar1 uyumsuziukla diger birimleri iizer-
Iemektedir. Havza kenarlarinda karbonat kayas: derin kesimlere
dogru marn, seyl, kumtas1 ardalanmasma doniismektedir. Ayrica
volkanik fasiyeste goriiliir,

Sunum alanimizda Neojen ve aliivyonal cokellerin disinda Eosen-
den daha genc¢ cokel yoktur. '

Paleozoik yash istif ile metamorfizina etkisi tabandan itibaren aza-
lan derin denizel cokeller Dogger yash tektonik ile yeni konumlar
kazanmiglar ve genclesen tektonik hareketlerden etkilenmislerdir.
Sunum alamimizda Dogger yashh magmatiklerin oldugunu belirt-
mek isteriz. -

Cambrian and Ordovisian aged mudstone and siltstone layers al-
ternation can be seen on the conglomerate layers, which 1s discor-
dantly found on the probably Precambrien aged meta-magmatic
basement complex, which are all tagether seen south of researched
area.

Quartzite band lenses can be see upper levels of Ordovisien aged
red sandstone layers. Graywacke and arkose type of sandstone are
seen as very thick layers within Paleozoic level.

Silurian aged shale, limestone, sandstane bands and lenses, which
are discordantly on the guartzites and some fossils.

Devonian and Carboniferous aged limestone shale, dolomite and
dolomitic limestone rocks, which contains many macro and micro
fossiles, are situated on the top of the menticned level above. This
dolomitic rocks are followed some thin coal layers, which are al-
ternatly sedimented some shale and somethin sandstone layers.

Carboniferous aged sand, sandstone, conglamerate and economi-
caly important coal layers have some different Kkind of fossils.
Fossil were not found a special red coloured mudstone, sandstone
and conglomerate levels, which are discordanty sifuated the studied
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area. However according to filed mark and correlation those rocks
are thought to be Permo-Triassic aged level. Besides thin greenish,
reddish coloured mudstone, sandstone, limestone rocks contains
some fossiles as well.

Deep marine shale, thin sandstone bands and tectonicly mixed ser-
pantine, gabbro etc., layers has not contain fossils and those rocks
are not seen far west of Cide-Azdavay towns. Somehow they con-
tain limestones as block and bands. Land originated poligenic
conglomerate levels and Paleozoic sediments are covered discor-
dantly Upper Jurrasic and lower Cretaceous aged Carbomferous
rocks, which are situned east part of the studied area.

Mesozoic aged rocks are seen as similar type of litogie as menti-
oned above. Shale, sandstone alternation which comes discor-
dantly on the Upper Jurassic and lower cretaceous aged. Carbonate
rocks, has not good specific character but on the contrary, west
part of studied area. Shows some differences sandstone with glau-
conite and marl, volvanic and sedimentary facies alternation are
faund on the top of the Turonian aged micrite level, which comes
place to place discordantly on the previous mentional levels. This
mentioned layers, which are seen at large them with the shale,
marl and sandstone in the east part of studied area, comes concor-
dantly on top of the volcanic facles.

Upper Campanian and lower Maastrichtian aged limestone, marl,
calciturbidites rocks, which are particulary seen almost all part of
studied area, contains many macro and micro fossiles.

This mentioned levels are ended with red coloured marl and
mudstone litologies.

Upper Jurassic and lower Cretaceous aged carbonecous rock are
followed discordantly by the Eocene aged rocks in the Black Sea
region. Carbonate rocks in the margin of the basin changes to
marl, shale, mudstone alternation in the deep levels. Apart of this,
volcanic facies are seen at the same place.

There are not any younger sediments than the Eocene aged sedi-
ments in the studied area Jith the exception of the Neogene sedi-
ments. '
Paleozoic aged levels and deep marine sediments were affected
from the Dogger aged tectonism as well as From the New tectonic
movements.

We would like to point Dogger aged magmatism has been coused
by the samet ectonism as well,
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ORTA PONTIDLERIN JEOLOJiS1

THE GEOLOGY OF THE MIDDLE PONTIDES
Mustafa. Aydin, Hiiseyin S. Serdar, Omer Sehintiirk, Metin Yazman,

- Osman Demir, Yakup Ozcelik ve Reha Cokugras TPAS, Ankara
Caligma-alaninda iki tip temel vardir. Dogudaki temel, Orta-Ust
Triyas-Liyas -yash, fillat, sleyt ve metaofiyolit gibi hafif metamor-
fik birimlerden olusmaktadir. Metamorfizma iistlere dogru azala-
rak flis fasiyesine gecer. Bu birim erken Dogger’de granit, grano-
diyorit, kuvars monzonit, bazalt, riycdasit gibi intriizyon ve ekst-
ruzyonlarla kesilmistir,

Orta Triyas oncesi, Paleo Tetis'in acilmaya baslamaszyle, Arac-
Cide hattimin dogusunda, Akgol Formasyonuna ait ¢okelme basla-
mastir.

Tiim Karadeniz Bolgesinde, Dogger zamaninda bolgesel bir regres-
yon ve erozyon vardir, Bundan 6tiirii, hafif metamorfik temelin
cakillarini iceren karasal bir birim, agisal bir uyumsuziukla Akgél
Formasyonunun iizerine ¢ékelmistir,

Gec Malm’de bolgesel bir transgresyon regresyonu izler.

Cide-Ayrdg'héttlnm batismda, I'j'st-‘J‘urwAlt Kretaseye ait sediman-
lar, acisal bir uyumsuzlakla, Paleozoyik birimlerinin iizerine ge-
lirler. '

Bat1 kesimdeki Liyas’tan genc formasyonlar, Karadenizin dogu fa-
SIyeslerl ile cok benzerdir.

Azdavay-Daday-Sogutozu ilgeleri civarmndaki tektonlk bnlgenm di-
ger kesimlerinden daha fazladir. Bu tektonigin cogunlugu . Paleo-
tetisin kapanim ile ilgilidir. Gondvana ve Lavrasya kitalarinin car-
pismasi, bindirme hareketlerine neden olmustur. Bundan dolayy,
Gondvana kitasina ait Paleozeyik topluluk; Dogger’de G-GB’dan
K-KD’ya dogru, hafif metamorfik flig istifinden ve metaofiyolit-
lerden olusuk Paleo-tetis’e ait birimler fizerine bindirmistir. Paleo-
tetis’e ait yitim zonu, kitasal birimler altinda giineye dalarken,
gec Liyas-erken Doggerde, bu birlik adayayim olusturmustur. Ust
Liyas'tan genc cokeller, bu tektonik birlikleri ve adayayr birlikle-
rini transgresif olarak ortmiistiir.
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Paleo-tetis erken Liyas dncesi kapanmaya basladiginda, Neo-te-
tis okyanusu bir rift boyunca aym zamanda acilmaya baslamistir..
Neo-tetis Alt Kretase zamaninda kapanmaya baglamigtir.: Bun-.
dan otiirii, Gerze ilgesinin giineyinde, adayayina ait birimler iceri-
sinde Abliyen yas1 veren fosiller bulunmustur.

En ist Eosen’de, Neo-tetis okyanusu kapanimim stirdiirmiistiir.
Boylece, Pentidlere ait birimler, Kuzeyden-giineye Gondwana kitasi
iizerine bindirmislerdir. Ballifaki, Aydos, Ekinveren, Erikli faylarr
ve Sivridag, Domuz Soguksu, Biiyiikada, Asar, Cangal antiklinali
gibi yapilar Neo-tetis’in kapmimi sonucu olusmuslardir.

There are two different types basements in the mentioned area.
In the east, basement is composed of slightly, metamorphosed
rocks as phyllites, slates, meta-ophiolites which belong to Middle-
Upper Triassic and Lias stages. Metamorphism degreases upward
and passes to flyish facies. This unit was cut by the intrusions ard.
extrusions as granites, granodiorites, quartz monzonites and ba-
salts, rhyodacites in the Early Dogger.

When the Paleo-Tethyan ocean began opening, in Pre/Mid-Trias-
sic deposits which belong to Akgdél Fm. started to sedimentation in
the east of Cide-Arac line.

There was a regional regression and erosion in the Black-Sea, Re-
gion in Dogger. So, a continental unit deposited on top of Akgél
Fm. with an angular unconformity that contains, pebbles of the
slightly metamorphosed basement.

Regional transgression followed the regression in the Late Malm.
Paleozoic was overlained by the sediments with an angular uncon-
formity that belong to Upper Jurassic and Lower Cretaceous in
the west of Cide-Arac¢ Line. In the west formations that are youn-
ger than Lias are very similar with the eastern part of the Black
Sea facieses.

Tectonic is more active around Azdavay-Daday-Sogiitozii districts
than the other parts of the region. Most of them related with
closure of teh Paleo-Tethyan ocean. The collision between Gond-
wana and Laurasia continents caused overthrusting. So, Paleozoic
assemblages that belong to Gondwana continent overthrusted on
the paleotethys deposits as slightly metamorphozed flyish facies
and meta-ophiolites from S-SW to N-NE in Dogger. While the Paleo-
Tethyan subduction zone was dipping south beneath the continen-
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tal assemblage this assemblage became an Island-are during the
Late Lias - Early Dogger. Sediments which are younger than Upper
Lias, covered all these tectonic unites and island-are volcanics
transgressively.

When the Paleo-Tethyan ocean began to cloues before Early Lias,
Neo-Tethyan ocean began opening along a rift at the same time.
Neo-Tethyan ocean began to closure during Lower Cretaceous. So,
we could find some fossils from the volcanic-arc deposites that
show Albian around south of Gerze district.

In upper most part of Eocene, Neotethyan ocean continued to
closure. So, the deposites that belong to Pontides overthrusted on
the Gondwana Land, from N to S. The faults and the other struc-
tures were created by the closing of the Neotethyan ocean as Balli-
faki, Aydos, Ekinveren, Erikli faults and Sivridag, Domuz, Soguk-
su, Biiyiikdiiz, Asar, Cangal Anticlines.
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AGVANiS METAMORFITLERi VE CEVRE KAYALARININ JEO-
LOJiSi

GEOLOGY OF THE AGVANiS METAMORPHIC MASSIF AND
SURROUNDING ROCKS

Aral I. Okay ITU Maden. Fakiiltesi, Jeoloji Boliimii, Istanbul

Calisilan saha Kuzeydogu Anadolw’da, Refahiye’nin kuzeybatisin-
da, Pontid ile Torid kusaklar1 arasinda yer alir. Calisilan bélgede
genis yiizeylemeler sunan ve Agvanis Grubu adi altinda incelenen
metamorfik kayalar, kuzeyden ve giineyden Kuzey Anadolu Fay
Zonu'na bagl faylarla simirlanir, dogu ve batida ise geng cokeller
tarafindan uyumsuzlukla ortiiliir. Agvanis Grubu bashica metaba-
zitlerden ve daha az oranda mermer, fillit, metadasit ve metaasidik
pliitonlardan olusur. Paleosen yastaki genc asidik magmatizmanin
iiriinleri olan yiizlerce dasit sili, orta boy stoklar ve bir kuvars-
diyorit pliitonu, metamorfitleri ve cevre kayalar1 keser. Agvanis
Grubu'nun bati kesimi BKB-DGD gidisli biiyiik bir antiklinorium
yapisindadir; dogu kesiminde ise, olasilikla daha eski yapisal un-
surlar olan, K-G gidisli antiform ve sinformlar bulunur. Agvanis
Grubu kayalar1 yesilsist fasiyesinde bélgesel metamorfizma gecir-
mistir; ayrica kuvarsdiyorit platonunun c¢evresinde bir kontak me-
tamorfizma zonu gelismistir. Kaya tiirii, istiflenme ve metamor-
fizma ozellikleri bakimindan Agvanis metamorfitleri Tokat Masifi
kayalarina benzer ve, olasilikla, Tokat Masifi gibi, Pontid Mesozo-
yik istifinin temelini olugturur. istif icinde neritik kékenli mer-
merlerin sik sik metabazitierle ardalanmali olarak bulunmalar ve
metamorfizma oncesi yaygin bir kalkalkalen magmatizmanin var-
hig1, Agvanis Grubuw'nun bir ada yaymnda ¢okelmis olabilecegini
diisiindiiriir.

Agvanis metamorfitlerinin kuzeybatisinda Liyas yasta volkano- ki-
rintili ¢okellerden olusmug Haciéren Formasyonu bulunur; kuzey-
dogusunda ise bolgede yeni tanimlanmig olan, Paleosen yasta,
olistostrom karakterli Tasdemir Formasyonu yer alir. Tasdemir
Formasyonu iizerinde bir nap gseklinde Jurasik-Kretase yasta ki-
rectaglarindan olusmus Boynuktepe Grubu bulunur. Parotokton
nitelikli bu nap calisilan bélgenin dogusunda genis alanlarda yii-
zeyler, Bolgenin ii¢ temel birligi - Agvanis metamorfitleri, Haci-
oren Formasyonu, Tagdemir Formasyonu - Eosen kumtaglar1 ta-
rafindan uyumsuzlukla ortiiliir.
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The studied area ise located in Northeast Anatolia, northwest of
the town of Refahiye between the Pontide and Tauride orogenic
belts. The metamorphic rocks named as the Agvanis Group, cover
lIarge areas and are bounded to the north and south by faults of
the North Anatolian Fault Zone; in the east and west they are
unconformably overlain by sedimentary rocks of Eocene and youn-
ger age. The Agvanis Group consists mainly of metabasic rocks
with lesser amounts of marble, phyllite, metadacite and metaaci-
dic plutonic rocks. Metamorphic and surrounding rocks are cut by
hundreds of dacite sills; stocks and a quartz-diorite pluton of Pale-
ocene age. The western part of the Agvanis Group forms a WNW-
ESE trending large anticlinorium whereas in its eastern part N-S
trendmg antiform and sinferms, probably part of an older struc-
tural elements are preserved. Rocks of the Agvanis Group are me-
tamorphosed in greenschist facies; a contact metamorphic aureole
has also developed around the quartz-diorite pluton. Agvanis me-
tamorphic rocks are similar to the rocks of the Tokat Massif in
terms of lithology, st_ratlgraphy and metamorphism and probably
from, like the Tokat Massif, the basement to the Mesozoic Pontide
sequence. The close and frequent intercalation of metabasites and
marbles of probable neritic origin and the presence of a widespread
pre-metamorphic calc-alkaline magmatism, suggests that Agvanis
Group was deposited in an island arc environment.

To the northwest of the Agvanis Group, separated by a faul, is
the Hacioren Formation of Liassic age consisting of volcanoclas-
tics; to the northeast is the newly described olistostrome of Paleo-
cene age named as the Tagdemir Formation. Tasdemir Formation
is overlain by a nappe consisting of Jurassic-Cretaceous limesto-
nes. This parautochthonous nappe is mainly found east of the
study area. The three important units of the area - Agvanis Group,
Haciéren and Tasdemir Formations - are unconformably overlain
by Eocene sandstones. ' .
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TOROS KUSAGI OTURUMU SESSION ON THE GEOLOCGY OF
THE TAURUS BELT -

SULTANDAG VE DOLAYININ 'TEKTONiGi

TECTONICS OF SULTANDAG AND ITS SURROUNDINGS

Cavit Demirkol ‘Cukurova Universitesi, Mith. - Mim. Fak. Jeoloji
Miih. Bélimii, Adana o

Sultandag ve dolayimnin tektonik gelisiminde, cekme ve stkisma tii-
rii tektonik evreler tekrarlanarak birbirini izlemistir. Paleozoyik’e
ait temel kayalar1 Kaledoniyen ve daha genc orojenez fazlarmdan
etkilenerek kivrimlanmistir, Bu fazlar, temel kayalarinin yapisal
konumlarini bélgesel Olcekte etkilemistir. Sultandaginin morfolo-
jik gidisine uygun olarak kivrim eksenleri yaklagik kuzeybati-gii-
neydogu dogrultusundadir. Ancak Cay-Hoyran batisindaki, kivrim
eksenleri kuzeydogu-giineybati gidislidir. Ust Jura-Ust Kretase ara-
hginda durayl olan bolge Liitesiyen sonunda yeg1n11g1 glttlkge ar-
tan sekilde sikisma tektonigi etkisine girer. Bunun sonucu’ olarak
Hoyran ofiyoliti daha yash blrlmler lizerine tektonik bir dokanak
ile yerlegir. |

Ust Miyosen-Pliyosen cokellerinin incelenmesi bélgenin neotekto-
nik gelisiminin sikisma tektonigi ile olustugunu gostermektedir. Bu
cokelleri olusturan Bagkonak, Goksogiit, Yarikkaya formasyonla-
r1 akarsu yatagi ve gol ortaminda ¢okelmis ve daha yash cokelleri
acisal uyumsuzlukla ortmiislerdir. Bu birimler alttan iiste dogru
cakiltas1 - kumtasi, kiltas: - killi kirectas: - kirectasi geklmde blr
dizilim goéstermelerine karsin yanal ve diisey olarak gecis gosterlr-
ler.

Tektonik sekil degistirme ile kabaca kuzeybati-giineydogu uzanimli
kivrimlar ve ters faylar olusmustur. Temel kayalarimin yakinindaki
cokeller digerlerine nazaran daha fazla kivrimlanmis ve kirilmig-
lardir, Veriler bilgede dogu kuzeydogu-bat1 giineybat:1 yonlii bir s1-
kismanin varhigim gostermektedir. Bolgenin neotektonik gelisme-
sinde etkili oldugu anlasilan dogu kuzeydogu-bat1 giineybat: yon-
lii sikisma rejiminin batiya hareket eden Anadolu levhasinin bii-
yiik bir olasilikla Ege’de biiyiik bir direncle karsilasmasi sonucu
olustugu soylenebilir.
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In the tectonic evolution of Sultandag and its surroundings, the
compressional and tensional phases seem to have taken place al-
ternately. The Paleozoic aged basement rocks were folded by the
influence of Caledonian and post Caledonian phases. These phases
were affected the structure of the basement rocks to some conside-
rable scale. From the morphological extend of Sultandag, it is ap-
parent that the fold axes are in the direction of northwest-southeast.
However, in the western side of Cay-Hoyran area these axes are in
the direction of northeast-southwest. The investigated area was
probably quite stable during Upper Jurassic-Upper Cretaceous, but
it was increasingly affacted by the compressional stresses at the
end of Lutetian. And as a result, the Hoyran ophiolithic unit mo-
ved over the older rocks by a tectonic contact.

The investigation of the sediments of Upper Miocene-Pliocene
shows that the region has neotectonically developed by compressi-
on. Fluviatile-Lacustrine and terrestrial formations of Uvper- Mio-
cene-Pliocene aged of Bagkonak, Goksdgiit and Yarikkaya, uncon-
formably overlain the rock units that had previously existed. Alt-
hough these units show an upward lithology of conglomerate-
sandstone and siltstone-argillaceous limestone-limestone, they al-
so show lateral and vertical transitions.

The folds, lying nearly in the direction of northwest-southeast, and
reverse faults were formed by a tectonic deformation. The sedi-
ments adjacent to the basement rocks were strongly folded and also
broken. The explanations given so far seem to indicate that the
area has - once undergone a compression in the eastnortheast-
westsouthwest direction. Finally, it is possible to say that the
eastnortheast-westsouthwest directed compression regime, which
looks effective in the area, has taken place by the resistance of
the Aegean plate to the Anatolian plate during a westernly move-
ment.
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MiSiS’LER iLE KUZEYDOGU UZANIMININ STRATiGRAFiSi
VE YAPISAL KONUMU

STRATIGRAPHY AND STRUCTURAL SETTING OF THE MISIS
MOUNTAINS AND THEIR NORTHEAST EXTENSION

Ali Zafer Bilgin ve Emin Elibol MTA Genel Midirligii Jeoloji
Dairesi, Ankara

Misis.ler ile KD’da Toros kusagi ve Amanoslar arasinda kalan Ter-
siyer cokelleri incelenerek, bolgenin stratigrafisine ve yapisal ko-
numuna c¢oziimler getirilmesine calisilmistir.

Ust Liitesiyen-Alt Miyosen yash Andirin formasyonu calisma ala-
ninda gozlenebilen en yash birimdir. Yer yer cok iri olistolitler
kapsayan olistostromal diizeyler, tasinnis ofiyolitik kayaclar ve
bunlaria birlikte bulunan cesitli yaslardaki kirectasi bloklari ile
Andirin yoresinde goriilen ve birimin matriksi olarak diisiiniilen
filis Andirin formasyonunu olusturur. Volkanosedimenter Dokuz-
tekne iiyesi; Maestrihtiyen-ipreziyen yasinda olup, yerel dilim sek-
linde Andirin formasyonu ile birlikte goriiliir.

Acisal uyumsuzlukla iistte yer alan Karatas formasyonu Burdiga-
liyen-Serravaliyen yasinda olup; genelde kumtasi, kumlu kirecta-
s1, camurtag1 ardalanmasindan ve yervel olistostromlardan olusur.
Cesitli yasta ve litolojideki bloklar tekce veya olistostromlar icer-
sinde olmak iizere bu formasyonda bulunurlar. Ayrica Andirin for-
masyonuna ait bloklar ve c¢okelme sirasinda gelen nap dilimleri
de Karatas formasyonuna yerlesmiglerdir.

Kizildere formasyonu Langiyen-Tortoniyen yas konaginda olup,
alt dffzeylerde konglomera ve resifal kirectaslariyla baslar, kumta-
si-marn ardalanmalariyla devam eder. Ust diizeylerdeki killi kirec-
tasi-marn ardalanmalar: ise acisu ortami ozelligindedir.

Andirin ve Karatas formasyonlar1 ile Kizildere fermasyonu ara-
sindaki Yumurtalik fayi, Arap levhasinin en Kuzey simirint belir-
lemektedir. '

Daha iiste gelen gene formasyonlardan Kadirli formasyonu, Ust
Miyosen-Pliyosen yasinda olup, golsel fasiyestedir. Hamis formas-
yonu Pliyosen-Kuvaterner yas konaginda olup, selinti cokellerin-
den. olusmugstur. Toleyitik olivin bazall 6zelliginde olan Delihalil
bazalt1 da Kuvaternerde olugsmustur,
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Bolge KB-GD yonlii sikisma tektonigirin etkisinde kalmistir. Kiv-
rim eksenleri ve ana kirik hatlari ortalama olarak KD-GB dogrul-
tulu olarak izlenmistir.

The geology of the Misis mountains and Tertiary deposits between
Taurus belt and the Amanos mountains are investigated in order
to reach some conclutlons regardmg stratlgraphy and structural
position the region.

The oldest rock unit in the region is the Andirin formation of
Late Lutetian-Early Miocene age which consists of olistostromes
containing huge olistoliths, reworked ophiolithic melange rock and
limestone blocks in various ages and the flysch which tought to be
the matrix of the formation that can only be seen around Andirin
town. The Maestrictian-Ypresian dged Dokuztekne volcano-sedi-
mentary member locally forms a slice in the Andirin formation.

Karatas formatlon of Burdlgahan Serravahan age unconformably
overlies the Andirin formation being consists of sandstone, sandy
limestone and mudstone. alternation with locally existing olistost-
romes and olistoliths which are either single detached exotic blocks
in the formation or closely associated within the olistostromes as
various lithologies and ages. The emplacement of tectonic slices
and exoti¢ blocks of Andirin formation took place during the de-
position of Karatag forrnatlon

Kizildere formation of Langhian- Tortoman age starts wzth conglo-
merates and reefal limestones passmg upwards into sandstone and
marl alternatlon The upper part of the Kizildere formation con-
sists of clayey hmestone and marl alter natlon mdlcatlmI bI‘aCklbh
water env1ronment

Yumurtalik fault m between the Andirin and Karatas formatlons
marks the Northern boundary of the ‘Arabian plate. ’

The Late Tertiary and Quaternary epocs are represented by the
following formations : Kadirli formation (Late Miocene-Pliocene)
indicating lacustrine environment and Hamis formation (Pliocene-
Quaternary) indicating fluvial environment.

Delihalil basalt is in theoleitic olivine basaltic compos1t10n and
its extrusmn took place during Quaternary. :

The area under 1nvest1gat1on has been effected by NW-SE trendmg
compressive stress regime.. Therefore, fold axes and major faults
have been oriented in NE-SW direction. ;
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ADANA BASENi KUZEY-KUZEYBATi KESiMiNiN TEMEL ST-
RATIGRAFISINE iLiSKiN BAZI GOZLEMLER

SOME OBSERVATIO‘NS ON THE BASIC STRATIGRAPHY OF
THE ADANA BASIN (NORTH-NORTHWESTERN PART)

Cengiz Yetis ve Cavit Demirkol Cukurova Universitesi, Mith. - Mim.
Fak. Jecloji Mithendisligi Boliimii, Adana

Tiirkiye’'nin énemli Neojen havzalarindan birisini olusturan Ada-
na havzasi; doguda Amanos daglari, batida Ecemis fay kusagi, ku-
zeyde ise Toros orojenik dag zinciri ile simrlanir, Adana havzasi
ve dolayinda 1935 den bu yana yerli ve yabanci pek cok arastir-
cimin calismalar: olmasina karsin bolgenin temel stratigrafisinde
eksiklikler bulunmaktadir. Baz: arastirmacilar Adana havzasi ¢o-
kel istifinin Burdigaliyen-Giincel araliginda duruldugunu bildir-
mekte ise de bunu Oligosen’e ve hatta Ust Eosen’e indirmemek
icin elde veri bulunmamaktadir. Ciinkii Adana havzast kuzey ke-
simlerinde denizel Liitesiyen mostralar1 vardir. Ornegin Maden bo-
gazinda (Camardi) Liitesiyen basimnda gelisen transgresyonu Liite-
siyen sonundaki regresyon izleyip; Liitesiyen yash birimler iizerine
karasal nitelikli Oligosen cokelleri uyumsuzdur. Havzanin kuzeyba-
t1 kesiminde Camliyayla dolay: ile kuzeydogusunda Haruniye ku-
zeyinde ve Amanos daglar: giiney kesimlerinde denizel Eosen birim-
leri bulunmaktadir. Boylece havzanin kuzey kesimlerinde Oligo-
sen (Ust Eosen?)-AltMiyosen araliginda diizensiz bir topografyaya
bagh olarak gelismis, degisik fasiyeslerde olabilecek karasal nite-
likli cokeller durulmustur (Gildirli formasyonu). Giiniimiize dek
bolgede karada ve denizde pek ¢ok sondaj yapilmis olmasina karsin
karasal nitelikli cokellerin giiney sinirini belirlemek icin yeterli
veri bulunmamaktadir. Miyosen basinda (Burdigaliyen) bilgeye
erisen deniz transgresyonu ile yaklasik dogu-bati uzanimli sahil
cizgisi ile uyumlu olarak karadan beslenmenin etkin cldugu alan-
larda plaj-sig denizel nitelikli kirintili cokeller durulurken bunun
disinda kalan topografik yiiksekliklerde ise resifal karbonatlar ge-
lismistir (Karaisali kirectasl). Resifal Karaisali kirectas1 giineye
dogru resif ilerisi fasiyesine ilisik gri renkli, yer yer ince kumtas:
arakatmanli derin denizel marn ve seyillere gecer (Giivenc formas-
yonu). Alt Miyosende bolgeye erisen deniz transgresyonunun Tor-
toniyene dek kuzeye dogru ilerlemeye devam etmesi nedeniyle kiyi
cizgisi, Karaisall kirectasi ve bunun resif ilerisi fasiyesi de kuzeye
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dogru ilerlemistir. Bu evrede havzaya bazi Kkesimlerden Kirintili
malzeme tasinmasi s6z konusu olmasina karsin Seyhan nehri bati
kesiminde deltayik olusumlar gézlenmemistir. Burada ozellikle tiir-
biditik Cingoéz formasyonunun diger denizel birimler ile dokanak
iliskisinin belirlenmesi bélge ac¢isindan onemldir. Gozlemlerimize
gore Cingoz formasyonu giineye dogru Giivenc formasyonu ile ge-
cislidir ve seyller Cingéz formasyonu iizerine gelmektedir. Bu ilis-
ki batiya dogru incelerek devam etmekte olup Karaisali-Giivenc
hatt1 batisinda birim yiizeylenmemektedir.

Ust Miyosen-Pliyosen araliginda bolgede gilneye dogru bir siglasma
soz konusudur. Tortoniyende tabanda ince bir karasal kirmtili ile
iiste dogru sig denizel nitelikli ¢okellere gecen bir istif durulmusg-
tur (Kuzgun formasyonu). Bunun iizerine ince bir tiifit kilavuz kat-
mani gelmekte olup daha iistte denizel ince kirintililar ile devam
eden istif evaporitlere (Adana gurubu) ve daha da iistte Kuvater-
nere ait tamamiyle karasal nitelikli cokellere gecer.

The Adana basin which is onc of the main Neogene basins in Tur-
key, is surrounded by Amanos Mountains in the east, Ecemis fault
zone in the west and Taurus orogenic belt in the north. In spite
of the numerous geological studies in the basin and surroundings
since 1935, there are some lackings in the basic stratigraphy. Ac-
cording to some geologist the sedimentary sequence of Adana ba-
sin was formed between Burdigalian and recent. However, some
field data show that the sedimentation was started in Oligocene
or in Upper Eocene. In fact, marine Lutetian deposits are outcrop-
ped in the northern part of the Adana basin. For example trans-
gressive Lutetian, was formed after a regression at the end of
Lutetian; so Lutetian deposits were unconformably overlain by
terrestrial Oligocene deposits in the Maden Bogazi area (Camardi).
Beside of this, marine Eocene deposits are present in the north-
western part of the Adana bhasin near Camliyayla, northern part
of the Haruniye and southern part of the Amanos Mauntains.
Therefore, during the Oligocene (Upper Eocene?)-Lower Miocene,
terrestrial sediments which are of different facies, are deposited
and filled depressions of the irregular paleotopography in the nort-
hern part of the Adana basin (Gildirli formation). Although a
lot of drillings were done on land as well as in sea till now, there
are not enough daha for determining the southern border of the
terrestrial Oligocene deposits. The sea transgression reached to
the basin at early Miocene, and deposition has occured parallel to
the shoreline extending approximately at east-west direction.
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Therefore sfallow marine detrital clastics and beach sediments
were deposited by relatively high rate of sediment influx; the ree-
fal carbonates were developed relatively on the high topographic
areas, on which sediment influx was not so important (Karaisali
limestone.) Reefal carbonate transits to contemporaneous fore
reef facies, which consist of deep marine, mainly grey marl and
shales with interbedded thin sandstone to the south (Giiveng for-
mation). The sea transgression which reached to the region in
early Miocene, and continued progressivly to the north until Tor-
tonian, shoreline and Karaisali reefal carbonates and their fore
reef facies were progressed to the north. Although some parts of
the basin were affected by sediment influx during this period, no
deltaic deposits were observed on the western part of the Seyhan
river. On the other hand, establishment of the facies relationships
between the turbiditic Cingdz formation and other marine depo-
sits are recognized to be very important. According to our obser-
vations, turbiditic Cing6z formation transits to Gilven¢ marl and
this marl overlies the Cingdz formation to the south. This facies
relation continues to the west by becoming thinner and turbiditic
Cingoz formation does not outcropped on the western part of the
Karaisali-Giivenc line.

Between the Upper Miocene and Pliocene, in general, the basin
became shallower towards the south. In the Tortonian, a succes-
sion which includes thin terrestrial sediments at the base and
shallow marine detritics to the top was deposited (Kuzgun forma-
tion). This unit is overlain by a thin tuffite key bed, and thin ma-
rine detritics and evaporites (Adana group). The Quaternary de-
posits are represented by terrestrial sediments at the top of the
succession. ‘
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MADEN VOLKANiZMASINA AiT POLUSAGI TOLEYiTiK KA-
YAC TOPLULUGUNUN OLUSTUGU TEKTONIK ORTAM

TECTONIC SETTING OF THE POLUSAGI THOLEIITIC ROCK
SUITE OF THE MADEN VOLCANISM, SE MALATYA

Mustafa Ozcelik MTA Genel Midurligl, Maden Etiid Dairesi, An-
kara

Polusag1 toleyitik kaya¢ toplulugu bazalt, andezit, dasitlerle yari
derinlik kayaclar: olan gabro ve plajiyogranitten olusur. Bazaltla-
rin kimyasi ve ozellikle hareketsiz element icerikleri (Zr, Ti, Y, Ni
ve Cr) ada yayi toleyitik bazaltlariyla cldugu kadar ckyanus sirti
bazaltlar1 ile (MORB) de tipik ortak ozellikler gosteriv. Detayh
bir inceleme, daha bazik Polusagi bazaltlarimin kimyasal olarak
MORB’a ve goreli olarak daha asidik olanlarinin da ada yayi tole-
yitik bazaltlanna benzedigini gostermektedir.

Pek ¢ok giincel calisma, kenar havzalardaki veya yay arkas1 hav-
zalarindaki acilma merkezlerinde olusan bazaltlarin kimyasal ola-
rak MORB'dan aywrt edilemedigini gostermistir. O halde, Polusag:
kayac toplulugunun daha bazik bazaltlari bu acilma merkezlerinin
bazaltlarina da benzemektedir. Ayrica, Palusagi1 volkanitleri, ba-
zaltin yam sira bilyilkk oranda andezit icerirler; sedimanter ve pi-
roklastik formasyonlarla ardalanma gésterirler.

Bu ozellikler Polusag: kayac toplulugunuh tektonik olarak gecis
gosteren bir kenar havzasinin veya yay arkasi havzamin genc bir
adayayr karmasigina doniistiigii bir ortamda olustugunu goster-
mektedir.

Polusag: volkanitlerinin kimyasi, onerilen tekionik ortamda gec-
miste ve giiniimiizde olusan benzer kayaclarin kimyasi ile karsilas-
tirildiginda sunlar goézlenir :

1) Polusag kayac toplulugunun e¢n bazik volkanitleri cagdas
kenar havzalarinin ve bati Akdeniz Tetis ofiyolitierinin bazaltlari-
na benzemektedir. Tiim bu bazaltlar MORB’a cranla K. Rb, Ba, Sr,
Nb, La, Ce, P ve Na’'ca daha zengin, fakat Cr, Ni ve Ca’ca daha yok-
suldur.

2) Polusag: volkanitlerinin kimyas: asidik bilesimlere dogru
gittikce, gecmiste ve zamammizda olusan adayay: toleyitik kayag
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topluluklarina oranla bazi belirgin ve sistematik kimyasal farkh-
liklar gostermektedir. Polusag: kayac toplulugu Mg, Na, Ti, P,
Nb, Zr, Y, La ve Cé&’ca daha zengin, Al, Ca ve K’ca daha yoksuldur.
The Polusagi tholeiitic rock suite is constituted of basaits, ande-
sites, dacites and the hypabyssal rocks, gabbros and plagiograni-
tes. The chemistry and especially the immobile element concent-
rations (Zr, Ti, Y, Ni and Cr) of the basalts demenstrate proper-
ties common to island arc tholeiitic basalts as well as to the mid-
ocean ridge basalts (MORB). A closer inspection reveals that mo-
re basic members of the Polusag: tholeiitic basalts chemically align
themselves with MORB, and the transitional less basic (more dif-
ferentiated) baslts with island arc tholeiitic basalts.

Recent studies show that the basalts formed at marginai basin or
back-are-basin spreading centres are chemically inseparable form
MORB. Therefore, the more basic basalts of the Polusagi suite can
be taken to be similar to the marginal basin or back-arc-basin
basalts. The Polusag1 volcanics are associated and interlayered
with sedimentary and pyroclastic formations and contain a large
proportion of andesites in addition to basalts.

These features suggests that the Polusag1 rock suite is a product
of a transitional tectonic environment in which.a marginal basin
(or back-arc-basin) evolved into.an immature island arc comp-
lex. :

The following observations are made when the chemistry of the
Polusag1 volcanics are compared with rocks from past and pre-
sent day analogous tectonic settings : ’

1 — The most bacis volcanic rocks of the Pblllsagl suite show
very simil’af' and comparable chemistry to modern marginal basin
basalts and the basalt from the western Mediterranean Tethyan
ophiolites. These basalts are all enriched in K, Rb, Ba, Sr, Nb, L],
Ce, P and Na, but depleted in Cr, Ni and Ca relative to MORB.

2 — As the composition of the Polusag1 volcanics moves to-
wards more acidic compositions, some distinctive and systematic
chemical differences are observed when they are compared with
the equivalent rock types from modern and past island arc tho-
leiitic suites : the Polugag: rocks are richer in Mm, Na, Ti, P, Nb,
Zr, Y, La and Ce and poorer in Al, Ca and K contents. .
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ELAZIG YORESI YUKSEKOVA KARMASIGININ PETROLOJIK
OZELLIKLERI

PETROLOGICAL ASPECTS OF YUKSEKOVA COMFLEX IN ELA-
ZIG AREA

A. Feyzi Bingol Firat Universitesi, Miithendislik Fakiiltesi, Elazig

Elaz1§ yoresinde yaygin olarak yiizeylenen Yiiksekova karmasigi
tabandan tavana dogru dért ana birime ayrilir. Bunlar a) Granit,
granodiyorit ve diyorit birimi, b) Granitoid birimi, ¢) Gabro-
diyabaz birimi d) Volkanik birimi.

Granit, granediyorit ve diyorit birimi icerisinde bu ii¢ kayac i¢ ice
girmis durumdadir ve ayrica bunlar icerisinde yer yer amfibolit
kalintilarina da rastlanilmaktadir. Diyoritler egemen durumdadir.

Granitoid birimi, granit ve granodiyoritten olusmustur. Granitler
bazen iri taneli feldspatlar icerirler. Granit, granodiyorit ve diyo-
rit birimi ile granitoid birimi aplit ve lamprofir dayklar1 ile ke-
silmistir,

Gabro-diyabaz birimi tabanda irf ojit ve plajiyoklaslardan olusmus
gabro veya olivin ve plajiyoklaslardan olusmus troktolit ile baslar
ve hemen masif diyabazlara gecer. Petrografik incelemeler sonu-
cunda bu birim icerisinde, bir tiir 151 metamorfizmasini yansitan
talk-tremolit-zoisit mineral toplulugu saptanmistir. Bu birim ap-
lit ve mikrogranit dayklar: ile kesilmistir.

Volkanik birim bazaltik yastik lavlar, andezit, pircklastit ve dasit-
ten olusmustur. Elipsnidal ve tiip seklinde elan yastik lavlar inter
sertal doku goésteren ve amfibole doniismiis ojit ve plajiyoklaslar.
dan olusmus bazaltlardir. Kabuk kismi hiperamigdaler olan bu
yastik lavlar mikrogranit, andez:it ve dasit dayklar1 ile Kkesilmis-
lerdir. Bazaltik yastik lavlar iizerinde bulunan andezit-piroklastit
altbirim icerisinde andezitler esas olarak Iav akintilart seklinde
iseler de, ver yer andezitik vastik lavlar halinde de bulunurlar, An-
dezitlerle ardisik olan pircklastitler, elemanlari ve hamur malze-
mesi yine andezitik olan tiif, lapilli ve aglomeralardan olusmus-
tur. Andezitler ojit ve plajiyoklas fenokristalli vitroporfirik doku
gosterirler. Bu altbirim tabakalanma diizlemine dik olarak dasit
dayklar: ile kesilmistir. Bu dayklar iistteki dasit kiitlelerini besle-
mektedir. Volkanik birimde diisitk dereceli bir metamorfizma ge-
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cirmis ve epidotlasma, kleritlesme ve zeolitlesme gostermektedir.
Volkanik kayaclarin ana oksit analizleri, bunlarin toleyitik bazalt,
kalkalkali bazaltik andezit, kalkalkali andezit ve kalkalkali dasit
oldugunu vermektedir. Volkanik birim esas olarak kalkalkali bir
seriyi temsil etmektedir.

Gerek petrografik, gerekse jeokimyasal veriler Sehoniyen yash
Yiiksekova karmagiginin bir yitim zonu iiriinii cldugunu vermek-
tedir. Keban metamorfitleri ile Viiksekova karmasigi arasinda za-
man zaman goriilen skarn zonu ve piroklastitlerin hacimsel oran-
lar1 bu karmasigin tamamen okyanus kabugu iizerinde gelismis
bir adayay: iiriinii olmadig1 anlamina gelmektedir. Ayrica volkanik
birim icerisinde dasit oraninin fazla olmayiss, riyolit ve 1gmmb1-
ritlerin bulunmayisi ve andezitlerin esas olarak pircksenli ande-
zitler olusu bu karmasigm And tipi bir kita kenar1 malzemesi de
olmadigini gostermektedir. Yiiksekova karmasig1 nisbeten ince ki-
tasal (Keban levhasi) ve kismen de okyanus kabugu uzerlnde ge-
lismis bir ada yay: iiriiniidiir.

Yiiksekova complex is divided from bottom to top into four units
which is extensively crops out in Elazig area. These are: a) gra-
nite, granodiorite and diorite unit, b) granitoide unit, ¢) gabbro-
diabase unit, d) volcanic unit.

In the granite-granodiorite and diorite unit, these three rocks are
mixed and it can find the amphibolites in this unit too. The diorite is
dominant.

Granitoide unit is composed of granite and granodiorite. Granite
sometimes consist of feldspar phenocrycts. These two units were
cut by the aplitic and lamprophyric dikes.

Gabbro-diabase unit begins with gabbro or troctolite which they
were composed of augite and plagioclase or olivine and plagioc-
lase, they were directly pass to massive diabase. Petropraphic in-
vestigation suggest a thermal metamorphism with mineral assemb-
lage of talc-zoisite-tremolite in this unit. Aplitic and micrograni-
tic dikes cut across this unit.

Volcanic unit consists of pillow-lavas, andesitic flows, pyroclasti-
tes and dacites. The pillows are mainly basalt and show elipsoidal
and tubiform figures. They have an intersertal texture and com-
posed of plagioclase and augite which it was transformed to amp-
hibole. These pillows having a hyperamigdoidal crust are cut by
andesitic and dacitic dikes. The alternance of andezite-pyroclasti-
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tes subunit overlies the basaltic pillows. In this subunit, the ande-
site, generally is formed as flows, but sometimes it can be find
as pillows tco. The andesite is always alternated with pyroclasti-
tes which composed of tuffs, lapiilistone and agglomerates. The
fragments and groundmass of pyroclastites have an andesitic com-
position. The andesite presents a vitroporphyric texture with the
phenocrysts of plagioclase and augite. The dacitic dikes nourrish
the upper most dacitic massives while traversing vertically the
alternance of andesite-pyroclastites. The volcanic unit shows a mi-
neral assemblage of chlorite-zeclite-epidote which indicates that
this unit is metamorphosed to the Low metamorphism. Major
oxide analysises of volcanic unit indicate that these rocks are
composed of tholeiitic basalt, calcalcaline basaltic andesite, calcal-
caline andesite and calcalcaline dacite. The volcanic unit essenti-
ally represents a calcalcaline serie.

Whether the petrographic and geochemical datas of Senonian age
Yiiksekova Complex suggest that this complex is product of a sub-
duction zone. The skarn zones observed at the contacts between
Keban metamorphites and Yiiksekova complex, and the volumetric
ratio of pyroclastites signify that this complew is not product of
an island-arc fully developped on an oceanic crust. In the other
hand, the little amount of dacite, the absent of ryolite and ig-
nimbrite in volcanic unit, and the presence of pyroxene phenocr-
ysts in the andesite suggest that this complex is not product of
an Andean Margin type magmatism. This complex is product of
and island-arc developped on a relatively thin continental (Keban
platform) and partly oceanic crust (Neo-Tethys).



MUNZUR DAGI'NDAKi ALT MiYOSEN YASLI FAYLA SINIR-
LI BiR HAVZADA COKELIM : YELPAZE DELTAST VE KARBO-
NAT PLATFORMU KARMASIGI

LOWER MIOCENE SEDIMENTATION IN A FAULT-BOUNDED
BASIN : FAN-DELTA AND CARBONATE PLATFORM COMP-
LEX, MUNZUR MOUNTAINS, EASTERN TURKEY

Mustafa Karabiyikoglu ve Yavuz Hakyemez MTA Genel Miidiirliigii
Jeoloji Dairesi, Ankara

Munzur Dagrnda yiizlek veren Alt Miyosen yash kalin cokel isti-
fi, baghca cakiltasi-camurtasi ardalanmasi, kirectasi ve linyit ara-
katmanhh marnlardan olusur ve altta regresif, iistte ise transgre-
sif bir ¢dkelme sistemi olusturur. Diisey ve yanal fasiyes iligkileri,
bir yelpaze deltasi-kiy1 ovasi-sif karbonat platformu karmagigin-
daki cokelmeyi belirtmektedir.

Yelpaze deltasi ¢okelleri kirmizi renkli ¢akiltasi ve ince kirectas1
arakatmanli camurtasi ardalanmasi ile karakterize olmaktadir;
Bunlar yanalda ve diiseyde platform karbonatlarina ve kiyl ovasi
cokellerine gecig gosterir, Yelpaze deltas: ¢okellerinde dort cokel fa-
siyesi saptanmistir : 1 — Masif veya kotit katmanlanmali cakiltas-
lar1, 2 — Katmanl cakiltaglar1 ve cakilh kumtaslari, 3 — Fosilli
cakiltaslar1 ve kumtaslari, 4 — Masif veya kotii katmanlanmal
cakill camurtaslar1 ve kumlu camurtaslari. Diiseyde, bu fasiyes
birlikleri yukar1 dogru tane boyu Kkiiciilmesi ve biiyiimesi yapan is-
tifler ardalanmasi seklindedir ve yakincadan uzakcaya dogru mo-
loz akmasi ve yayg:1 akmasi ve daha az olarak «surge» akmasi ¢ékel-
leri ve orgiilii fluviyal cokellerden olusan bir cokelmeyi belirtir.
Fosilli cakiltasi ve kumtas1 fasiyesi ise kumsal cokellerini temsil
etmektedir.

Fasiyes birliklerinin ii¢c boyutlu dagilimi, ézellikle dolgulanma tar-
zindaki ve stratigrafik istifteki ani yasal degisim, ¢okelme ortam-
larinin (yelpaze deltasi-kiyr ovasi-karbonat platformu) fayla simir-
Ii bir havzada gelistigini gostermektedir. Havzadaki cokelmenin
baslangic evresi, s1§ karbonat platformu iizerine ilerleyen bir yel-
paze-delta karmasig1 ¢okelimiyle karakterize olmaktadir. Kaba ge-
rec komsu yiiksek alandan kaynaklanmis ve sig karbonat platfor-
mu yoniinde beslenme gerceklesmistir. Kiyida dalgalar, yelpaze
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deltasinin su iistiinde kalan kisminin moloz akmasi ve orgiitii flu-
viyal cokellerini yeniden isleyerek kaba kamlu ve cakilli bir kum-
sal olusumunu saglamistir. Sonraki evrede, transgresif platform
karbonatlar1 kenar yelpaze deltasi ¢okelleri iizerine ilerleyerek onla-
r1 Ortmiistiir,

A relatively thick succession of Lower Miocene sediments exposed
at Munzur Mountain consist primarily of interbedded conglomera-
tes, mudstones, limestones and marls with subordinzte lignite beds,
forming a regressive-to-transgressive depositional system. Vertical
and lateral facies relationships suggest a deposition in a fan-delta
to coastal plain and shallow carbonate platform complex.

Fan-delta deposits form a thick wedge of coarse clastics and are
characterized by red coloured, interbedded coarse congiomerates
and mudstones with thin limestone levels. They grade laterally and
vertically into the platform carbonates and the coastal plain depo-
sits. Four sedimentary facies have been recognized in the fan-
delta sediments; I. massive to crudely stratified conglomerates;
II. stratified conglomerates and pebbly sandstones; III. fossilli-
ferous conglomerates and sandstones; and IV. massive to poorly
stratified pebbly mudstones and sandy mudstones. Vertically these
facies associations form a multistorey set of fining-and-coarse-
ning upwards sequences and indicate a deposition mainly from
debris flows and sheet flows with some surge flows and braided
fluvial deposits in proximal to. distal settings; the fossillifereous
conglomerate and sandstone facies represent the beach deposits. -

The spatial distribution of the facies associations, particularly ra-
pid lateral variation is depositional style and the stratgraphic suc-
cession indicate that the depositional environments (fan-delta to
coastal plain and carbonate platform system) were developed in a
faultbounded margin of a basin. Initial stage of the sedimentation in
the basin was characterised by the deposition of the fan-delta
complex which prograded into tye shallow carbonate-platform.

The coarse material were derived from the adjacent hlghlands and
dlscharged into the shallow carbonate-platform. At the coast, wa-
ves reworked the debris flows and the the braided fluvial deposits
of the subaerial fan-delta into coarse sand and gravel beaches. La-
ter transgressive platform carbonates progresswely onla.pped the
margma,l fan-delta deposxts
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