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Inceleme alam Bitlis Masifi'nde, Hizan ilgesi (Bitlis) Kavakdibi kéyii ¢evresinde yer almaktadir. Kavakdibi
mevkiinde gozlenen magmatik kokenli bazik metamorfik kayaglar (metabazit) mineralojik ve petrografik
olarak amfibolit ve granat-amfibolit olarak tanimlanmstir. Genel olarak metabazit olarak adlandinlan bu
kayaglar gozlii gnays, migmatitik olusumlar, felsik-granulit, kuvarso-feldispatik gnays, granat-biyotit gnays,
ve metagranit olarak tanimlanan kayaglar icinde mercekler seklinde gozlenir. Bitlis Masifi’nde amfibolitlerin
magmatik kékenli olduklar énceki arastiricilar tarafindan da belirlenmistir (Tolluoglu ve Erkan, 1982;
Yilmaz, 1975; Erdogan ve Dora, 1983, Oyan, 2004). Bu calismada amfibolit ve granat-amfibolit olarak
adlandirilan kayaglarin degisen metamorfizma kosullarindaki dokusal 6zellikleri, opak mineral igerikleri,
titanyum igeren minerallerin tiirleri ve bunlarn birbirleriyle olan iliskileri incelenmistir.

Amfibolitlerde yonlii ve masif doku, granat-amfibolitlerde ise mineral i¢i ve mineraller arasi gelisen
implikasyon dokular egemen olarak goriiliir. Mineraller arasi (implikasyon) karmasik doku tiirleri mineraller
arasi denge durumuna erigilmedigi ve/veya retrograt metamorfizma etkilesimini ifade etmektedir. Amfibolit
olarak isimlendirilen kayaglarda gozlenen tipik mineral toplulugu; hornblend + plajiyoklaz + kuvars +
klinozoisit + biyotit + klorit + sfen + klorit + rutil + zirkon ‘dur. Granat mineralinin yogun olarak izlendigi
kayaglar ise granat-amfibolit olarak isimlendirilmistir. Tipik mineral toplulugu amfibol + granat + plajiyoklaz
+ mikroklin = kuvars + biyotit + ortopiroksen + rutil + ilmenit + sfen’dir. Mineralojik bilesimleri bu
kayaglarm olusumunda amfibolitten-granulit fasiyesine kadar degisen metamorfizma kosullarma isaret
etmektedir.

Ust amfibolit fasiyesinde ger¢eklesen oksijen ve siilfiir reaksiyonlaria bagl olarak granatin goézlendigi
yiiksek sicaklik metamorfizma kosullarinda birincil ilmenit ve titanomanyetit minerallerinin, yiiksek dereceli
metamorfizma etkisiyle kismen veya tamamen rutile déniismiis olarak goriilmektedir (Force, 1991). incelenen
amfibolit 6rneklerinde rutil ve ilmenit olduk¢a az, sfen ise bol miktarda gozlenmistir. Daha yiiksek
sicakliklarda olugmus granat amfibolitlerde ilmenitlerin koselerinden ve kirik gatlaklarindan itibaren olugmus
rutiller diginda serbest rutil kristalleri gbzlenir. Metabazik kayaglarda ayrica %1 den daha az oranlarda
ilmeno-manyetit, ilmenit, manyetit, ilmeno-hematit, hematit, limonit (gétit), pseudobrookit, rutil, l6koksen,
kalkopirit, pendlandit, pirotin, pirit ve markazit tesbit edilmistir. Sfenler 20-600 mikron, rutiller 30-250
mikron illmenitler ise 25-500 mikron arasinda tane boylarina sahiptir.

Metabazik kayaglarda ozellikle, biyotit ve granat minerallerinden itibaren olugsan ikincil klorit mineralinin
varhg, ayrica ilmenit ve rutil minerallerini g¢evreleyen sfen olusumlan bu kayaglan etkileyen son
metamorfizma evresinin amfibolit fasiyesinden daha diigiik kosullarda gergeklestigini kanitlamaktadir. Ayrica
tiim kayaglarda kataklastik doku gozlenir. Ilerliyen metamorfizma mertebesinde koken kayacin bilesimi de
dikkate alindiginda ilmenit, rutil ve sfen mineral birlikteliklerinin degisimi ve bu minerallerin ortaya ¢ikip
kayboldugu bolgeler metamorfizma kosullarm yansitmaktadir. Mineralojik bilesimlerinin yam sira granat-
amfibolitlerde, rutil olusumlarimin yaygin ve serbest tanelerde gozlenmesi metamorfizma mertebesinin iist
amfibolit-granulit fasiyes kosullarinda gergeklesmis oldugunu destekler niteliktedir.

167



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara
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ABSTRACT

The investigation area is located in Bitlis Massif, Hizan town (Bitlis), around Kavakdibi village. Mineralogic
and petrographic study of the metabasites observed around Kavakdibi has been described as amphibolite and
garnet-amphibolite. These rocks generally named as metabasite have been seen as lensoid shape in the augen
gneiss, migmatite, felsic-granulite, quartzo-feldisphatic gneiss, garnet biotite gneiss and metagranite types of
rock. In the Bitlis Massif, origin of amphibolites are determined as magmatic by previous investigators
(Tolluoglu and Erkan, 1982, Yiimaz, 1975; Erdogan and Dora, 1983, Oyan, 2004). In this study, the rocks
that named amphibolite and garnet amphibolite are examined in the terms of relationships between minerals,
the types of the titanium minerals, opaque mineral content and textural properties in different metamorphic
conditions. :

In Amphibolites, banded and massive texture, in garnet-amphibolite developing implication textures
(intragranular and intergranular) are recognized dominantly. Implication textures are expressed. of
unreached balance between the minerals and/or influenced on retrograde metamorphism. Typical mineral
paragenesis of amphibolite are hornblende + plagioclase + quartz + clinozoisite + biotite + chlorite + sphene
* chlorite + rutile + zircon. The rocks having with garnet minerals named as garnet amphibolite. Typical
mineral paragenesis are amphibole + garnet + plagioclase + microcline + quartz + biotite + orthopyroxene +
rutile + ilmenite + sphene. According to the mineralogic composition, metamorphism condition is changing
between amphibolite-granulite facies.

According to the oxygen and sulphur reaction in the upper amphibolite facies contain garnet mineral rocks
with the effect of high temperature metamorphism has been changed to rutile from primer ilmenite and titano-
magnetite minerals (Force, 1991). Sphene is dominant accessory minerals observed in amphibolite whereas
rutile and ilmenite in minor amount. Rutile minerals of garnet-amphibolites formed in the high temperatures
are observed as two types, converted from broken edges and cracks of ilmenite, and also as widesparedly free
grains. llmeno-magnetite, ilmenite, magnetite, ilmeno-hematite, hematite, limonite (gotite), pseudobrookite,
rutile, lecoucsene, chalcopyrite, pentlandite, pyrrhrotite, pyrite and marcasite are observed less than 1 % in
metabasite rocks.The grain sizes are as follow, sphenes in 20-600 micron, rutiles in 30-250 micron and
illmenites in 25-500 micron .

Secondary chlorite minerals formed especially from garnet and biotite of metabasite rocks, as well as sphene
envelops of ilmenite and rutile minerals indicate that last metamorphism condition is realized under
amphibolite facies conditions. In addition cataclastic texture is observed in the whole rocks. In the prograde
metamorphism, especially the composition of source rock considered, the change of mineral assemblages, i.e
ilmenite, rutile and sphene, where they appeared and and disappeared regions reflect the metamorphic
condition. Beside of mineralogical composition, observation of rutile formation in abundant and free grains
additionally supports the realizing of upper amphibolite-granulite facies conditions of metamorphism grade

Keywords: Metabasite Rocks, Titan Minerals, Bitlis Massif-Hizan
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Giiniimiizde rezerv kestiriminde yaygin olarak kullanilan dogrusal jeoistatistik teknikler bir ¢ok problem
icermektedir. Orneklenmemis bir noktadaki bilinmeyen bir degere iliskin belirsizligin degerlendirilmesi
maden yataklarindaki uygulamalarda karsilagilan énemli bir kestirim problemidir. Bu problemin ¢6ziimiinde
genellikle dogrusal jeoistatistik teknikler kullanilmaktadir. Bu tekniklerle 6rmeklenmemis noktadaki deger
kestirilebilmekte ve bu kestirimin giivenilirligi kriging varyans: araciligi ile degerlendirilebilmektedir.

Kriging ile yapilan bir kestirimde, bilinen degerlerin agirlikh ortalamast kullamhir. Agirhiklar
minimum varyans ve yansizlik kosulu ile belirlenir. Kriging yonteminin en énemli 6zelligi ise kriging
varyanst ile kestirim hatasinin  biiyiikligiinin degerlendirilmesidir. Kestirim degerlerinin
giivenilirligini degerlendirmede kullanilan kriging varyansi veriler normal bir dagilim gosterdiginde
gegerli bir belirsizlik olgiitiidiir. Ancak maden yataklarinm degerlendirilmesinde kullanilan tenér,
kalinlik gibi degiskenler normalden farkli bir dagihm gosterebilirler. Kriging varyansinin bu
durumlarda kullanilmasinin tutarsiz sonuglara yol agtig1 bilinmektedir (Journel, 1988;Dowd, 1989).

Kriging denklemler sistemi kriging yontemi ile kestirimde veri dagilimi iizerinde hi¢ bir kisitlamanmn
olmadigim ve yalmzca variogram fonksiyonunun degerlerinin bilinmesi gerektigini gostermektedir. Kriging
varyansi, verilerin gergek degerlerine bagh degildir, veri sayismin ve veriler arasindaki uzakhgm bir
fonksiyonudur. Kriging tekniginin en onemli problemi kriging agirhiklart ve kriging varyansimin drnek
degerlerinden bagimsiz olarak belirlenmesidir.

Literatiirde jeoistatistiksel kestirimdeki bu problemlerin degerlendirilmesi ile ilgili gesitli galigmalar yer
almaktadir.  Omeklenmemis bir noktadaki bilinmeyen bir degere iligkin lokal belirsizligin
degerlendirilmesinde alternatif bir ydntem olarak kosullu dagilim fonksiyonlari kullanilabilir. Kosullu
dagilim fonksiyonu F(z), Z degiskeninin herhangi bir z, stmir degerine esit ya da diisiik olma olasihgim
gosteren bir fonksiyondur. Kosullu dagilim fonksiyonlari ile, hem variogram fonksiyonu hem de data
degerleri kestirim igleminde kullamlabilir. Bu alisma kapsaminda da kosullu dagihm fonksiyonlarmin
veri bagimsizhgindan kaynaklanan lokal belirsizligi degerlendirmedeki kullanmi  aragtinlmisg  ve
incelenmistir.

Anahtar Kelimeler: Jeoistatistiksel Kestirim, Kriging, Lokal Belirsizlikler

ABSTRACT

Today, linear geostatistics techniques which are widely used in reserve estimation include lots of problems.
Assessment of uncertainty about an unknown value at an unsampled location is an important estimation
problem encountered in ore deposits applications. Linear geostatistics techniques have been generally used
for solving this problem. With these techniques, the unkown value at the unsampled location can be estimated
and reliability of the estimation can be assessed by means of kriging variance.
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An estimation performed by kriging, weighted average of the given values is used. The weights are
determined by minimum variance and unbiasedness condition. The most important characteristic of the
kriging method is the evaluation of the greatness of estimation error with the kriging variance. Kriging
variance which is used for assessing the reliability of the estimation values is a valid uncertainty criteria
when the data are normally distributed. However, the variables such as grade, thickness, etc. used in
evaluating the ore deposits can demonstrate different from normal distribution. It is also known that using of
kriging variance in such cases leads to discursive results (Journel, 1988; Dowd, 1989).

Kriging equations system demonstrates that there is no restriction on data distribution with estimation
by kriging method and requiring to be known only the values of variogram fuctions. Kriging variance
does not depend upon the actual values of the data and is a function of the number of data and the distance
between them. The most important problem of the kriging technique is determination of the kriging weights
and variance are independent from the sample values.

There are various studies related to evaluation of these problems in geostatistical estimation in literature. In
assessing of local uncertainty about an unkown value at an unsampled location, conditional distribution
Junctions can be used as an alternative method. Conditional distribution function F(z) is a function which
presents the probability of the Z variable is lower or equal to the any threshold value z, With conditional
distribution functions both variogram functions and data values can be used in estimating process. In this
study, usage of conditional distribution functions in assessment of local uncertainty stemmed from data-
independence is investigated and examinated.

Keywords: Local Uncertainty, Kriging, Geostatistical Estimation
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[k uygulamalari madencilik sektériinde olan jeoistatistik, veri analizi i¢in kullanilan en 6nemli yéntemlerden
birisidir. Jeoistatistiksel yontemlerin temelinde bolgesel degiskenler teorisi yer almaktadir. Bolgesel
degiskenler belirli bolgeye 6zgii olan ve en azindan bir koordinatla ifade edilebilen kalinhk, tenér, vb.
degiskenlerdir. Bolgesel degiskenler rastlanti fonksiyonun aldig: bir deger seklinde ifade edilirler. Yatagin her
x noktasi igin bir rastlanti degiskeni Z(x) tammlanmaktadir (x € Z(x)). Bu rastlanti degiskenlerinin timii bir
rastlanti fonksiyonu olusturur. Rastlanti fonksiyonu ile metal tendrii, rezerv miktan, topografik degiskenler
(tabaka kahinhg, 6rtii tabaka kalinligi vs.), gozeneklilik ve gegirimlilik (petrol rezervuarlar, akifer), toprak ve
akarsu sedimanlarindaki jeokimyasal iz element konsantrasyonu, toprak, su ve atmosferdeki kirlilik
konsantrasyonu, su sicakhg, tuzluluk, yogunluk gibi degiskenler modellenebilir. Modelleme de en 6nemli
asama variogram fonkiyonunun belirlenmesidir. Variogram fonksiyonu, bolgesel degiskenin cesitli
ozelliklerinin (anizotropi, etki mesafesi) sayisal olarak belirlenmesi yaninda, bilinmeyen noktalardaki
degerleri kestirmek igin de kullamlmaktadir. Bu islem kriging olarak adlandinhr. Bazi durumlarda amag
bilinmeyen degeri kestirmek degil, o degerin kdkenini anlamaktir. Bu gibi durumlarda ise faktoriyel kriging
yaygin olarak kullanihir (Goovaerts, 1992).

Faktoriyel kriging (FK) ¢ok degiskenli kestirimlerde kullanilan bir tekniktir ve ilk kez Matheron (1982)
tarafindan bolgesel degiskeni, haritalanabilecek bilesenlere ayirmak amaciyla gelistirilmistir. Her bolgesel
degiskenin variogramla belirlenen yapilannm her biri, belirli 6lgeklerde, faktoriyel kriging ile aynstirilabilir
ve farkli haritalamalar saglanabilir (Batista, 1998; Batista et al, 2001) .

Faktoriyel kriging analizi ii¢ temel agamadan olugmaktadir (Goovaerts et al 1993): variogram, faktoriyel
analiz ve kriging/es-kriging.
e Teorik modellerin uyarlanabilecegi uzaysal dlgekli yapilarin ve sayilarimin segilecegi deneysel
variogramlarm belirlenmesi (genelde bélgesel/esbdlgesel dogrusal model kullamhir)
e Uzaysal bilesenlerin varyans-kovaryans matriksine/variogram matrisine ayrigtirma metodunun
uygulanmasi (genellikle temel bilesen analizi/izgesel ayrigtirma)
e Bir ozel lokasyonun kestirimi igin her bir faktoriin bagil katkisim belirlemek amaciyla
bolgesellestirilmis faktorlerin kriging/es-krigingle kestirimi ve haritalanmast

Giiniimiize kadar literaturde ayristima yontemi olarak izgesel ayrigtirma yontemi kullanilmaktadir. Bu ¢alisma
ile alternatif ayrishrma ySntemlerinin (Cholesky Ayristirmasi, Simetrik Ayrnstirma, Cholesky-lzgesel

Aynstirma) performanslan, avantaj ve dezavantajlar degerlendirilecek ve sunulacaktir.

Anahtar Kelimeler: Faktoriyel Kriging Analizi, Farkli Aynstirma Y 6ntemlerinin Performanslan

ABSTRACT

Geostatistics has been the most widely used method for data analysis, ever since its first applications to
mining industry. The basis of geostatistical methods is the theory of regionalized variables. Regionalized
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variables are variables such as thickness, grade etc. which are peculiar to a certain region and can be
expressed with at least one coordinate. Regionalized variables can be expressed as a random function value.
For every x point of deposit a random variable Z(x) is defined ( x € Z(x)). All of these random variables are
constitute a random function. With random function, variables such as metal grade, reserve amount,
topographic variables (stratum thickness, cover stratum thickness, depth of geological horizon etc.), porosity
and permeability (petroleum reservoir, aquifer), geochemical trace element concentrations in soil and stream
sediments, contamination concentrations in soil, water and atmosphere, water temperature, salinity and
density, can be modelled. The most important stage in modeling is to determine the variogram function.
Variogram function can also be used for determination of various properties (anisotrophy, range) of
regionalized variable by numerically in addition to estimation of values on unknown points. This process
called kriging. In some cases, aim is not only estimating the unknown value but also understanding origin of
the related value. Under this condition, factorial kriging is commonly used.

Factorial kriging is used for multivariate estimation and was first developed by Matheron (1982) to
decompose the regionalized variabls, which are mappable, into its components. The characterisation of each
of the structures, determined by the variogram, in which each regionalized variable, at several scales, can be
decomposed is done by Factorial Kriging and obtained different types of mapping (Batista, 1998, Batista et
al, 2001).

Factorial kriging analysis consists of three basic steps: (Goovaerts et al, 1993), variogram, factorial analysis
and kriging/co-kriging
o Computation of the experimental variograms to choose the number of spatial scales to be
considered and fit by theoretical models, (generally linear model of regionalization
/coregionalization)
e Application of decomposition method on variance- covariance/variogram matrix of spatial
components, (generally principle component analysis /spectral decomposition)
e Estimation of the regionalized factors by co-kriging in order to determine the relative contribution
of each factor for the estimation of a particular location and mapping.

To date, as a decomposition method, spectral decomposition has been used in literature. With this study,
performances, advantages and disadvantages of alternative decomposition methods (Cholesky
Decomposition, Symmetric Decoposition, Cholesky-Spectral Decomposition) will be evaluated and put
Sforward.

Keywords: Factorial Kriging Analysis, Performances of Different Decomposition Methods
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Bu ¢alismada; Demirci koyii (KD Sivrihisar-Eskisehir) ve yakin gevresindeki Ust Miyosen-Pliyosen zaman
araliginda ¢6kelmis olan evaporit istifinin, iz element ve izotop jeokimyasi calismalariyla kékeninin
aydinlatilmast ve bélgenin paleocografyasinin ortaya konulmast amaglanmistir. Bunun igin éncelikle yogun
arazi ve petrografik cahgmalar gergeklestirilmistir. Bunu takiben Ust Miyosen yash Sakarya Formasyonu ile
Pliyosen yagh Porsuk Formasyonu’ndan segilen farkli tipteki 6zel 24 adet jips-anhidrit rneginin jeokimyasal
karakterlerinin aydinlatilabilmesi i¢in ana oksit, iz-eser element ve nadir toprak element analizleri yapilmstir.
Bu ¢aligmalar sonucunda eser-iz element degerlerinin, evaporitik playa gol ¢okelme ortamu jeokimyas
degerlerine gore beklenenden yiiksek oranlarda ¢iktig1 saptanmstir. Bu anomalinin, evaporitlesme sirasinda
g0l suyunun kimyasimn hidrotermal ¢ozeltiler, zemin-tath su girigleri, klimatolojik sartlar ve indirgeyici
ortam kogullarimin denetimi ile son derece degiskenlikler gostermesinden kaynaklandigi ortaya konmustur.
Ayrnca, olusum ortamimin sicakhigina genel bir yaklagim saglamak amaciyla yapilan sivi kapamm
cahgmalarnda sonu¢ alinamamugtir. Buna kargin cevher mikroskobisi ¢ahsmalardaki mineral
parajenezlerine gore olusum ortaminin sicakhgmin 50-80°C arahginda oldugu saptanmistir. Bolgedeki
evaporit istifinin kokeninin agikliga kavusturulabilmesi i¢in ise &°*S, 8'%0 ile *'Sr/*Sr izotop analizi
¢alismalart yapilmis ve elde edilen degerler diger bulgularla beraber degerlendirilmistir.

Sonug olarak ¢alisma alanindaki evaporitlerin; paleo iklimsel kosullarin, dénemsel karasal volkanizma ile
tektonizmanmn ve farkli litolojilere sahip depolanma sistemlerinin etkin olarak gelistigi playa gélii
kompleksinde ¢okeldigi belirlenmistir.

Anahtar Kelimeler: Jips/anhidrit, iz/eser element, nadir toprak elementi, izotop jeokimyasi ve kken

ABSTRACT

The aim of this studyis to determine Upper Miocene-Pliocene aged outcrop around Demirci Village
(Sivrihisar-Eskisehir) to identify the origin of evaporites by means of trace element and isotope geochemistry
and finally to introduce the paleogeography of the study area. Firstly field and petrography studies were
achieved intensively. Different types at 24 gypsum- anhidyrite samples of which were collected from Upper
Miocene Sakarya formation and Pliocene Porsuk formation for major oxide, trace-minor element and rare
earth element analyses to identify the geochemical characteristics of them. According to results of these
analyses the trace element values were higher than geochemical values expected for an evaporitic playa lake.
This anomaly is because of variability of lake water chemistry affected by hydrothermal solutions, ground
water-fresh water climatologic conditions and reducing environment. Furthermore, fluid inclusion studies
were achieved for the heat of sedimentary environment but no meaningful results were gained. Ore
microscopy studies were achieved and the heat of environment were determined as between 50-80°C. 58S,
850 and ¥ Sr/*°Sr isotope analyses were also carried out to bring to light the origin of evaporite sequence.

173



59. Tiirkiye Jeoloji Kurultayr Bildiri Ozleri, 20-24 Mart 2006, Ankara

Consequently, it is determined that the evaporites in study area were sedimented in a playa lake complex that
was affected by paleo climatologic conditions, cyclic continental volcanism, tectonism and different types of
depositional systems were developed in this lake.

Keywords: gypsum/anhidyrite, trace/minor element, rare earth element, isotope geochemistry and origin
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Diinyada genis yayillim gosteren apatitli manyetit yataklarinin 6rneklerine Tiirkiye’de Bitlis Masifi ve
Malatya Metamorfitleri’nde rastlanmaktadir. Bati’dan dogu’ya dogru Pinarbasi/ Adiyaman; Avnik/Bingél ve

Unaldy/ Bitlis apatitli manyetit yataklan Tiirkiye i¢in énemli potansiyel mineral hammadde kaynaklarini
olugturmaktadir.

Giineydogu Anadolu bindirme hatti boyunca uzanan bu yataklar en az bir bolgesel ve bir retrograd
bagkalasim gegirmislerdir. Bunun sonucu olarak yataklara ait tiim kaya¢ birimleri oldukg¢a kivrimlanmus ve
yénlenmigtir. Kivrimlanmaya uyumlu olarak cevherlesmeler sekillenmislerdir. Pinarbasi cevherlesmeleri
Malatya Metamorfitleri’nin alt birimi olan serisit - klorit sistlerine baghdir. Buna karsin Avnik ve Unaldi
yataklar1 Bitlis Masifi'nin Alt Birligi’ne ait amfibolit sistlerinde bulunmaktadir. Cevherlesmeler mercek
sekilli, masif, banth ve sagimml martitlesmis manyetit [Fe;0,] ve fluorapatit [CasF/(PO,);] diizeyleri
seklindedir. En 6nemli gang mineralleri; kuvars, apatit, klorit , biyotit ve muskovittir. Aksesuar mineralleri
ise, allanit [ (Ca,Ce,Y,La,Th), (Al,Fe)Si;0,,(OH)], ksenotim [YPO,] ve monazittir [(Ce, La, Y, Th) PO,].

Yapilan jeokimyasal ve jeoistatistiksel degerlendirmeler incelenen apatitli manyetit yataklarmin Fe ve P,0s
icerigi agismdan birbirine benzemediklerini géstermistir. Ancak tiim yataklarda Fe ile P,Os arasinda uyumlu
bir bagiti bulundugu tespit edilmistir. En yiiksek Fe oranimin Avnik’te (% 48.00 Fe), P,Os oramnin da (%
2.67) Unaldr’da yogunlastigi saptanmustir.Diisiik Fe (%15.00-50.00) ve yiiksek P,Os (% 1.00-3.00) igerigi
nedeniyle giiniimiiz kosullarinda isletilmeleri ekonomik olmayan bu yataklar, yiiksek V (800-1000 ppm/
manyetit), F (% 3.00-4.00 / apatit) ve nadir toprak element igerikleri (500-700 ppm/ apatit) ile énemli bir
potansiyel olarak goriilmektedirler. Olasi bir isletme sirasinda Tiirkiye demir cevheri gereksinimi, giibre
sanayiinin 6nemli bir hammaddesi olan fosfat ve bunun yaminda fosforik ve fliiorik asit iiretimi icin de fliior
ihtiyacinin bilyiik bir kismu bu yataklardan karsilanabilir.

Anahtar Kelimeler: Apatitli Manyetit, Bitlis Masifi ve Malatya Metamorfitleri.

ABSTRACT

The Apatite-magnetite ores which have a wide distribution in the world are also found in the Bitlis massive
and Malatya metamorphites in Turkey. From west to east Pinarbasi/ Adiyaman, Avnik/ Bingol and Unaldi/
Bitlis apatite magnetite ore deposits are important potential raw material sources for Turkey.

These ores, which are found in greenschist facies, extends along the southeast Anatolian Thrust zone,
metamorphosed at least under in one regional and one retrograd metamorphism. As a result of it, all rock
units of these ores have been folded and oriented. The ores were conformably shapened with the folding. The
Pinarbasgi ores dependent on serisite—chlorite schist which are subunits of Malatya Metamorphics. However
the Avnik and Bitlis ores depend on the amphibolite schists that belong to the lower union of Bitlis Massive.
The ores are found as lensoidal, massive, banded and disseminated of martitized magnetite [Fe;0,] and
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Fluorapatite [CasF/(PO,);] levels. The most important gangue minerals are quartz[SiO,], apatite,
chlorite[(Mg,Fe,Al)s  (Si,A),0,o(OH)s],  biotite  [K(Mg,Fe)s;(Al,Fe)Si;0,o(OH,F),] and muscovite
[KAL:Si30,o(OH),]. The Accessory minerals are allanite[ (Ca,Ce,Y,La,Th), (Al,Fe)Si;O0,,(OH)], xsenotime
[YPO,] and monazite [(Ce, La, Y, Th) PO,J.

The geochemical and geoistatistical evolutions indicated that the examined apatite magnetite ores are not
resemble to eachother based on Fe and P>Os contents. However hormonious relation was determined
between Fe and P05 in allore deposits.here is a harmonious relation in between Fe and in all ore deposits. It
is determined that the highest Fe content densed in the Avnik (48.00 %) and P,O; content in the Unald:
(2.67%) ores.

These ores are not economical in recent conditions due to their lower Fe (15.00-50.00 %) and high P,Os
(1.00-3.00%) content, whereas it is seen that they have an important potential due to their high ratio of V
(800-1000 ppm/ magnetite), F (3.00-4.00% / apatite) and rare earth element contents (500-700/ apatite).
Large portion of the necessities of iron ore, phospate an important raw material of fertilize industry and fluor
for the production of phosphoric and fluoric acid schould be supplied from these ore deposits with a possible
enterprise.

Keywords: Apatite, Magnetite, Bitlis Massif, Malatya Metamorphites.
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Keles-Harmanalan (Bursa) Bitiimlii Seyllerinin Organik Jeokimyasal Ozellikleri
Organic Geochemical Properties of the Keles-Harmanalan (Bursa) Bituminous Shales
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inceleme alani Bursa ilinin giineybatisinda bulunan Keles-Harmanalan bélgesidir. Bolgede temeli olusturan
Paleozoyik yash kayaglar ile Neojen yash (Ust Miyosen) ¢okeller yiizeylemektedir. Neojen istif, tabanda
cakiltast, kumtasi, kiltag: ile baglamakta ve kiltasi ardalanmali linyit damarlan ile devam etmektedir. Bitimlii
seyl seviyeleri linyit iizerinde yine kiltas: ile ardalanmali olarak yer almaktadir. Caligmamizda bu seviyelere
ait bitlimlii seyl 6reklerinin organik jeokimyasal analizleri gergeklestirilmistir. Yapilan Toplam Organik
Karbon (TOC) analizleri, degerlerin % 2.29 ile 11.42 arasinda degistigini gostermektedir. Jenetik potansiyel
(S1+S,) degerleri ise 10.78 ile 77.09 mg HC/g kayag arasmda degismektedir. TOC ve jenetik potansiyel
degerleri bitiimlii seyllerin iyi bir kaynak kaya oldugunu isaret etmektedir. Hidrojen indeks (HI) degerleri 104
ile 779 mg HC/g kayag arasindadir. Ty, degerleri 418-429 °C degerleri arasinda olup ortalama deger 424 °C’
dir ve olgunlasmamis kaynak kaya potansiyelini gostermektedir. HI-T,, grafiginden, organik maddenin
genelde Tip II alamina diistiigii ve bazi 6rneklerin Tip III karakterinde oldugu gozlenmistir. Bitiimlii seyllerin
kalorifik degeri 2434 k.cal/kg’ a kadar artmaktadir. Analiz sonuglarina gore, Keles-Harmanalan bitiimlii
seyllerinin piroliz programi altinda petrol ve gaz tiiretme potansiyeline sahip kayaglar oldugu séylenebilir.

Anahtar Kelimeler: Bursa, Keles, Neojen, bitiimlii seyl, Organik jeokimya,

ABSTRACT

The study area is located in Keles-Harmanalan area of southwest Bursa. The basement Paleozoic rocks and
Neogene (Upper Miocene) deposits are observed in the area. The Neogen unit composed of conglomerates,
sandstones, claystone at lower part, and claystone-lignite layers alternation and finally claystone-bituminous
at upper. In this study, bituminous shale samples have been analysed by organic geochemical. Total organic
carbon (TOC) values of the bituminous shale range from 2.29 to 11.42 %wt. Genetic potential (S;+S,) values
are between 10.78 and 77.09 mg HC/g rock. The TOC and GP values indicate that the bituminous shale has
good source rock potential. Hydrogen index (HI) values range from 104 to 779 mg HC/g rock, and T,
values range from 418 to 429 °C (mean value is 424 °C) show that immature source rock potential. The
samples mainly plotted from HI-T,.. graphic types Il evaluations path but few closer to types Ill. Calorific
values of the bituminous shale are reaching up to 2434 kcal/kg. The results from organic geochemical
analysis indicate that the bituminous shale of Keles-Harmanalan contains sufficient, good quality kerogen to
generate both oil and gas upon Pyrolysis.

Keywords: Bursa, Keles, Neogene, bituminous shale, Organic geochemistry
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Salda Géliinde (Burdur) Doygunluk indeksi ve Olusum Kosullar:
Saturation Index and Formation Conditions in the Salda Lake, Burdur
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Salda (Burdur) Goliinde sedimanter islemler kontroliinde olugan Hidromanyezit (Mgs(CO;).(OH),.4H,0)
olusumlan ve gevresindeki kiigiik ve biiyiik 6lgekli magmatik ve sedimanter maden yatag olusumlan aktif
tektonizma sonucu gergeklesmistir. Bu nadir sedimanter zuhurlarin olusum ve ¢okelim kosullart gol suyunda
degisik derinliklerde (yiizey, 20, 40 ve 60 m.) 6meklemeler ile ¢alisilmistir. SI (Doygunluk indeksi)
ozellikleri ayrmtili olarak degerlendirilmis ve hidromanyezit olusum ve kristallesme mekanizmasi
tartisilmistir. Hidromanyezitin olugsmas1 igin gerekli olan Mg’un olasi kaynaklarindan biri bolgedeki
ultrabazik-bazik kayalardir. Bu yaklasima ek olarak Kayadibi ve Kdpek¢ayin bélgelerinde hidromanyezit
olusumlan farkh devrelerde ve olusum kosullarinda gergeklesmistir. SI galismalarmm sonuglar anyon ve
katyon kokleri haritalanyla degerlendirilmigtir. Yiizey, 20, 40 ve 60 mt. derinliklerde alman &meklerin
kimyalari, katyon davramsi ve doygunluk indeksi 6zellikleri agisindan incelenmistir.

Anahtar kelimeler: Doygunluk indeksi (SI), sedimanter maden yatagi, jeokimya

ABSTRACT

As a result of tectonic activities Hydromagnesite ( Mgs(CO;).(OH),).4H,0) occurrences are being formed
under the control of sedimentary processes the lake of Salda (Burdur). Deposition conditions were studied by
means of sampling the lake water from different levels (surface,20,40,60m.). The samples were researched
Jfor cationic behaviors and also with respect to saturation index properties. Macroscopic, microscopic, XRD
and chemical researches have been performed and the results were discussed. SI (Saturation index) of the
samples evaluated in detail and with anionic and cationic base maps and the mechanism of formation and
crystallization of the hydromagnesite discussed. In different areas of the region, the solution examples have
different saturation (SI) characteristics. Hydromagnesite, calcite and aragonite occurrences are common at
the eastern part (Kayadibi) of the studied area. The other minerals like huntite, magnesite are not determined
in this region. However, at the southwestern part of the area (Képek¢ayiri), the huntite; hydromagnesite SI
values are increased. The most likely source of Mg in order to form the Hydromagnesite is ultrabasic-basic
rocks in the region.

Keywords: Saturation index (SI), sedimentary ore deposits, geochemistry
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Tiirkiye Apatitli Manyetit Yataklar1 ve Jeokimyasal Ozellikleri

Apatite Magnetite Ores of Turkey and Geochemical Properties of Them
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Diinyada genis yayilim gésteren apatitli manyetit yataklarmin Smeklerine Tiirkiye’de Bitlis Masifi ve
Malatya Metamorfitleri’nde rastlanmaktadir. Bati’dan dogu’ya dogru Pmarbagi/ Adiyaman; Avnik/ Bingol ve
Unald/ Bitlis apatitli manyetit yataklan Tiirkiye igin dnemli potansiyel mineral hammadde kaynaklarmi
olugturmaktadir.

Giineydogu Anadolu bindirme hatti boyunca uzanan bu yataklar en az bir bolgesel ve bir retrograd
baskalasim gegirmislerdir. Bunun sonucu olarak yataklara ait tiim kayag birimleri oldukga kivrimlanmis ve
yonlenmistir. Kivrimlanmaya uyumlu olarak cevherlesmeler sekillenmislerdir. Pmarbas cevherlesmeleri
Malatya Metamorfitleri’nin alt birimi olan serisit - klorit sistlerine baghdir. Buna karsm Avnik ve Unald:
yataklar Bitlis Masifi'nin Alt Birligi’ne ait amfibolit sistlerinde bulunmaktadir. Cevherlesmeler mercek
sekilli, masif, banth ve sagimmli martitlesmis manyetit [Fe;O,] ve fluorapatit [CasF/(PO,);] diizeyleri
seklindedir. En 6nemli gang mineralleri; kuvars [SiO,], apatit, klorit [(Mg,Fe,Al,), (Si,AD)40,(OH)],
biyotit [K(Mg,Fe);(AlFe)Si;0,4(OH,F),] ve muskovittir [KAIL3Si30,0(0OH),]. Aksesuar mineralleri ise, allanit
[(Ca,Ce,Y,La,Th), (Al,Fe)Si;O,,(OH)], ksenotim [YPO,] ve monazittir [ (Ce, La, Y, Th) PO,].

Yapilan jeokimyasal ve jeoistatistiksel degerlendirmeler incelenen apatitli manyetit yataklarmin Fe ve P,Os
igerigi agisindan birbirine benzemediklerini gostermistir. Ancak tiim yataklarda Fe ile P,Os arasinda uyumlu
bir baginti bulundugu tesbit edilmistir. En yiiksek Fe oraninin Avnik’te (% 48.00 Fe), P,Os orammin da (%
2.67) Unaldi’da yogunlastig: saptanmistir.

Diisiik Fe (%15.00-50.00) ve yiiksek P,Os (% 1.00-3.00) igerigi nedeniyle giiniimiiz kosullarinda isletilmeleri
ekonomik olmayan bu yataklar, yiiksek V (800-1000 ppm/ manyetit), F (% 3.00-4.00 / apatit) ve nadir toprak
element icerikleri (500-700 ppm/ apatit) ile 6nemli bir potansiyel olarak goriilmektedirler. Olasi bir isletme
sirasinda Tiirkiye demir cevheri gereksinimi, giibre sanayiinin énemli bir hammaddesi olan fosfat ve bunun
yaninda fosforik ve fliiorik asit iiretimi igin de fliior ihtiyacinin biiyiik bir kismi bu yataklardan karsilanabilir.

Anahtar Kelimeler: Apatitli Manyetit, Bitlis Masifi ve Malatya Metamorfitleri.

ABSTRACT

The Apatite-magnetite ores which have a wide distribution in the world are also found in the Bitlis massive
and Malatya metamorphites in Turkey. From west to east Pinarbasi/ Adiyaman, Avnik/ Bingél and Unaldy
Biilis apatite magnetite ore deposits are important potential raw material sources for Turkey.

These ores, which are found in greenschist facies, extends along the southeast Anatolian Thrust zone,
metamorphosed at least under in one regional and one retrograd metamorphism. As a result of it, all rock
units of these ores have been folded and oriented. The ores were conformably shapened with the folding. The
Pinarbagi ores dependent on serisite —chlorite schist which are subunits of Malatya Metamorphics. However
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the Avnik and Bitlis ores depend on the amphibolite schists that belongs to the lower union of Bitlis Massive.
The ores are found as lensoidal, massive, banded and disseminated of martitized magnetite [Fe;O,] and
Fluorapatite [CasF/(PO,);] levels. The most important gangue minerals are quartz[SiO,], apatite,
chlorite[(Mg,Fe,Al)s  (Si,A]),0,)(OH)s], biotite  [K(Mg,Fe);(Al,Fe)Si;0,y(OH,F),] and muscovite
[KAL3Si30,0(OH),]. The Accessory minerals are allanite[ (Ca,Ce,Y,La,Th), (Al,Fe)Si;0,;(OH)], xsenotime
[YPO,] and monazite [(Ce, La, Y, Th) PO,].

The geochemical and geoistatistical evolutions indicated that the examined apatite magnetite ores are not
resemble to eachother based on Fe and P,Os contents. However hormonious relation was determined
between Fe and P05 in allore deposits.here is a harmonious relation in between Fe and in all ore deposits. It
is determined that the highest Fe content densed in the Avnik (48.00 %) and P-Os content in the Unald:
(2.67%) ores.

These ores are not economical in recent conditions due to their lower Fe (15.00-50.00 %) and high P,Os
(1.00-3.00%) content, whereas it is seen that they have an important potential due to their high ratio of V
(800-1000 ppm/ magnetite), F (3.00-4.00% / apatite) and rare earth element contents (500-700/ apatite).
Large portion of the necessities of iron ore, phospate an important raw material of fertilize industry and fluor
for the production of phosphoric and fluoric acid schould be supplied from these ore deposits with a possible
enterprise.

Keywords: Apatite Magnetite, Bitlis Massive and Malatya Metamorphites.
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Buzullarin erimesi sirasinda ¢okelttikleri sedimanlardan (till) olusan moren setleri Geg¢ Kuvaterner
buzullagmasinin yayilimi, kuvveti ve yas1 hakkinda énemli bilgiler igerirler. Tiirkiye’de birgok bolgede buzul
cokellerinin varh@ bilinmesine ragmen bunlarin yaglan ile ilgili nicel bilgi bulunmamaktadir. Caligmanmn
amaci Tiirkiye’deki buzul ¢okellerinin bir envanterini ¢ikarmak ve bunlardan kozmojenik yas tayinine uygun
olanlarindan mutlak yas verileri elde ederek iilkemizin Geg¢ Kuvaterner evrimine stk tutmaktir. *°Cl
kozmojenik yas tayini yontemi ile kayaglarin ne kadar siiredir yiizeyde bulunduklan belirlenebilmekte ve bu,
depremsellik, heyelan, lav akmtisinin zamani ve buzul evrimi (paleoiklim) gibi alanlarda kullamlmaktadir.

Tiirkiye’de Geg¢ Kuvaterner buzullasmasi ile ilgili ¢okellerin bulundugu bolgeler baglica 3 gurup altinda
toplanirlar: 1. Toros Daglar, 2. Dogu Karadeniz Daglan, 3. Yiiksek Volkanlar. Bu kapsamda ziyaret edilen
Aladag ve Bolkardag (Orta Toroslar), Sandiras ve Akdag (Bati Toroslar), Erciyes ve Agn volkanlan, Kagkar
ve Vergenik (Dogu Karadeniz Daglar) ile Uludag ve Anadolu’nun gesitli siradaglarindaki Geg Kuvaterner
buzullagmasina ait moren sedleri haritalanmistir. Moren sedlerini olusturan iri bloklardan uygun 6rmeklemeler
yapilmig ve genellikle Son Buzul Maksimumu'na ait (20.000 yil civan) yaslar elde edilmistir. Tirkiye
genelinden derlenen 300 kadar 6megin konum ve yaslan, Ge¢ Kuvatemer buzullagsmasmm daha once
ongoriildiigii gibi yalmzca yiiksek daglarin zirveleri ile sitmrh kalmadigimi, daimi kar simirinin bazi bélgelerde
ortalama 2000 m ve hatta 1100 m kotuna kadar algaldigin1 géstermektedir.

Bunun yani sira Aladaglar’m dogusunda bulunan Hacer vadisinde haritalanan ve 1100 ile 2580 m arasinda
bulunan 6 adet biiyiik ve iyi korunmus moren seddinden ve 3080 m’deki Yedigoller Platosu’ndan alinan
drneklerden hesaplanan daimi kar sinin ve 1s1 degerleri Erken Holosen’de (8.500 y1l civari) silsilenin olduk¢a
giiclii bir buzullagsmanin bolgeyi etkisi altina aldigini gostermektedir. Bu beklenmeyen sonug 3 agidan 6nem
arz etmektedir: (a) Farkh yiiksekliklerde bulunan moren sedlerinin hemen hemen aym yasta olmasi
paleoiklimin ¢ok hizh bir gekilde degistiginin gdstergesidir, (b) Tipik olarak Son Buzul Maksimumu’na ait
olmast beklenen ancak Holosen’e ait oldugu kanitlanan diisiik daimi kar simirt verileri paleoiklimde énemli bir
degisikligin ifadesidir, (c) Morenlerin geng yas1 Erken Holosen’in Son Buzul Maksimum’u kadar soguk
olduguna isaret etmektedir. Bu buzullagmanin lokal bir olay mi, yoksa Tirkiye’nin bagka bélgelerinde
gozlenen dnemli buzullagmalar ile eg zamanli m1 oldugu heniiz bilinmemektedir. Caligmanin son agamalarina
dogru bu tiir sorulara mutlak yaglara dayah gergekgi yanitlarnn verilebilecegi umulmaktadir.

Anahtar Kelimeler: Geg¢ Kuvaterner Buzullagmasi, Morenler, **Cl Kozmojenik Yas Tayini.

ABSTRACT

Moraines composed of sediments (till) deposited during the melt out of the glaciers contain important
information regarding the Late Quaternary glacier distribution, magnitude and timing. Although the
existence of glacial deposits is known in Turkey, information about their timing is lacking. The aim of this
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study is to map and date glacial deposits in order to understand the Late Quaternary evolution of Turkey. The
cosmogenic “°Cl exposure dating is a new dating technique that permits determination of landform ages

exposed due to an earthquake, landslide, lava flow and glacier retreat.

Late Quaternary glacial landforms and deposits occur in three broadly-defined regions in Turkey: 1. The
Taurus Mountains, 2. The Pontic Mountains, 3. High Volcanoes. During the field work, moraines in Aladag
and Bolkardag (Central Taurus), Sandiras and Akdag (Western Taurus), Erciyes and Agri volcanoes, Kackar
and Vergenik (Pontic Mountains) and Uludag and several Anatolian mountains were mapped. Large blocks
sampled from the tops of the moraines indicate mostly a Last Glacial Maximum (circa 20.000 years) age.
More than 300 samples collected from several locations in Turkey indicate that the Late Quaternary
glaciations was not only restricted to the high altitudes but low p-ELAs (2000 m on average and down to as
low as 1100 m) existed in several localities.

On the other hand we mapped and dated by cosmogenic 36Cl six large, well-preserved moraines in Aladag
(Hacer Valley, 1100-2580 and Yedigéller Plateau 3080 m), and calculated changes in the equilibrium line
altitude (ELA) and temperature. The moraines have the same age of approximately 8.500 years. The
importance of these surprising results is threefold: (a) The same age of all moraines, together with their
different p-ELAs, indicates a fast change in paleoclimate; (b) The low p-ELAs, typical of LGM times rather
than Holocene, indicate a big change in the paleoclimate; and (c) The young age of all moraines indicates
that early Holocene paleoclimate was as severe as that of the LGM. These results from Aladag rise more
important questions: Is this an isolated occurrence? Or are other extensive glacial deposits in Turkey
similarly young? After obtaining more cosmogenic ages we hope to find some answers to these questions.

Keywords: Late Quaternary Glaciations; Moraines; *°Cl Cosmogenic Dating.
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Tirkiye’nin en 6nemli ve en biiyiik tuz (NaCl) iiretim alam olan Tuz Gblii, diinyadaki giincel karasal evaporit
¢okelme ortamlan (kita i¢i sabkhalan) igerisinde yer alan sayllt géllerden bir tanesidir. Daglararasi playa golii
kompleksi 6zelligindeki Tuz Gélii, esas/ana gél alam ve derin g6l alam gibi baglica 2 temel zondan
olugmaktadir. Halit ¢okelimi de bunlardan yalnizca esas/ana g0l alaninda gergeklesmektedir. Bu calismaya
konu olan 6zel dokulu tuz olusumlan esas/ana gl alammin kenar bolgeleri ile tuz iiretim havuzlarinda
gdzlenmektedir. Bu 6zel olugumlar; halit ¢icekleri/sallar1, halit pizoyidler, halit tablet-pullari, zebra yapih
halit tabakalari ve halophilic bakterilerce zengin tuz olusumlaridir. “Halit cigekleri/sallan™; gol suyunun
25 — 26 Bome’ye (d= 1,2094 — d=1,2197) ulastigi Haziran - Temmuz déneminde, su yiizeyinde gok kiigiik
pmltilar seklinde goriilen bireysel tuz kristallerinin riizgar ve dalga etkisiyle birbirlerine tutunarak
olusturduklar milimetre boyutundan 8-10 cm. ¢apina kadar degisen kiimelenmelerdir. Bu kiimelenmeler tuz
iiretim havuzlarinin tamamu ile merkezi gol ortammun tiim su yiizeyinde, buharlagsmayla mevsimsel olarak tuz
¢okeliminin en yogun oldugu dénemin ilk ¢okelen tuz kristallenmeleridir. Eger bunlar herhangi bir hareket
olmadan durgun bir ortamda biiyiimelerine devam ederlerse; o zaman sevron yapil, yarismal biiyiime
ozelligindeki hoper (sigramg/firlatilmis) yiizeyli iri halit kristalleri gelismektedir. “Halit pizoyidleri” de dig
yiizeyleri saydam, 0.5-2 cm. gapinda ve kiiresel-oval sekilli olarak goriilmektedir. Bunlarin g6l suyunun
havuzlara aktarildigi bolgelerde gozlenmesi olusumlarinda dalga enerjisi ile islenmeyi isaret etmektedir.
“Halit tablet-pullan” ise; riizgar etkisinin oldugu dénemlerde olusan dalga enerjisinin salamura su
tabanindaki biiylimeye devam eden halit gigeklerini/sallarini yeniden islemesi sonucu olugmaktadir. Bunlar
ondiileli, ripill laminali ve kismen stromatolitik bir gériiniimdedirler. Diger yandan “zebra yapil halit
tabakalan (stratiform halit tabakas1)” ninda merkezi gol ortamu ile kenar kusaktaki pekismemis ¢amur
diizliiklerinin gegis alanlarinda ve yer yerde 20-200 cm. arasinda degisen kalinliklarda olduklan saptanmustir.
“Zebra yapili halit tabakalar (stratiform halit tabakalari)” goliin kiy1 kesimlerinde ve suyun yil igerisinde
uzun siire durulma sansi bulamadig: alanlarda ince, goliin i¢ zonlarinda ve suyun uzun siire durulabildigi
kesimlerde ise yer yer 2 m’yi asan kalinhklara ulasmaktadir. Diger yandan gél suyunun normalden daha az
tathlagtigr yillarda erimeyerek kismen korunan tuz kabugu bir sonraki yihin tuz kabugunun altinda kalmakta
ve bir 6nceki yihn “zebra yapih halit tabakasim (stratiform halit tabakas1)” olusturmaktadir. Ayrica gél
ortammnda Mayis - Haziran - Temmuz aylarinda gézlenen bol alg yagamm sonucu gol suyu kirmizi bir renk
almakta ve sonugta kirrmzimsi-bol algsi bir “halophilic bakterilerce zengin tuz” ¢6kelimi izlenmektedir.

Polarizan ve taramali elektron mikroskobu (SEM) ¢alismalarinda halit pizoyidlerinin merkezde bir ¢ekirdek
ve bunun etrafim sarmis konsantrik yapili zarlardan meydana geldigi gériilmiistiir. Cekirdekte genellikle iri
halit kristalleri, zarlarda ise orta-ince taneli 1ginsal halit kristalleri izlenmistir. Halit tablet-pullarii olusturan
tuz kristalleri ise genellikle yuvarlaklagmis bir gériiniim kazanmuslardir. Halit gigekleri/sallarmi olusturan
kristallerin de 1-2 mm. boyutundaki karincabas: tuz kristallerinden ve zebra yapili halit tabakalarim olusturan
kristallerin ise oldukga iri sevron tipi kiibik halit kristallerinden meydana geldikleri belirlenmistir.
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Sonug olarak, bu 6zel tip halit morfolojilerinin olusumlarinda mikrobiyolojik aktiviteler (aerobik halophilic-
cyanobakteri ve tuzlu su diatomesi faaliyetleri gibi), iklimsel faktorler (riizgar, yagis, buharlasma ve
tuzluluk oram gibi) ve fiziksel etkiler ( tuz tretim havuzlarinda tuzlu su pompalanmasindaki/girigindeki
kinetik enerji etkisi gibi) rol oynamaktadir. Yapilan gozlem ve arastirmalar, halit pizoyidlerin olusumunda
fiziksel (su tiirbiilans1 ve sirkiilasyonu), halit tablet-pullarinin olusumunda biyojenik-iklimsel, halit
ciceklerinin/sallarinin olusumunda buharlagma-riizgar ve zebra yapili halit tabakalarinin olusumunda ise
buharlagsma-sedimantasyon ve halophilic bakterilerinin etkili oldugu belirlenmistir.

ABSTRACT

Tuz Golii, very important and the largest halite production area of Turkey is one of rarely lakes in the
modern terrestrial evaporitic depositional environments (continental sabkhas) in the world. The Tuz Gilii,
which is intermountain playa lake complex characteristics, composed of two zones such as main lake and
deeper lake areas. Halite occurrences are only precipitated in the main lake area; however, special structure
halite occurrences in this study subject are observed in the edge of the main lake area and production
saltpans. These special textures are; “halite flowers/rafts, halite pisoides, halite tablets-scales, zebra
structure halite layers (stratiform halite layer) and halophilic bacteria’s rich in halite crystals”. “Halite
Sflowers/rafts” could be formed successively wind and wave effects enabled micro gleams shapes of single
salt crystals over lake surface, heaping up from micron to 8-10 cm diameter when the lake water brine attain
at 25-26 Bome (d: 1.2094-1.2197) during the June — July periods. These heaps are observed initial halite
precipitation from densely evaporation seasonal period within the production saltpans and water surface of
central lake area. When these halite crystals continuously coalesced in the calm water environment, they
become bigger halite crystals with chevron structure and hopper appearances. Halite pisoides are observed
transparent, range from 0.5 to 2 cm. diameter and spherical shapes. Founding from the lake water to
pumping pools area indicates that re-worked with wave energy is dominated for formation. Halite
tablets/scales are developed resulting from re-working with wind effects over the halite flowers/rafts,
growing on the bottom of the brine water. Their shapes are ripple lamination, curled and stromatolitic. On
the other hand, zebra structure halite layers (stratiform halite layer) have been determined between 20 and
200 cm thickness in the central lake environment and in the transition areas of unconsolidate mud plains at
edge zones. In other words, zebra structure halite layers (stratiform halite layers) are found thinly in coastal
lake plains and areas which lake brine water is turbulent for along time in year, in contrast, they can be
exceed 2 m thickness in the central lake environment and areas which laminar lake brine water could be
precipitated. In addition, salt crust, un-dissolving and partly protecting during lack fresh water supply to
lake water, overlying salt crust latter year, and finally zebra structure halite layer (stratiform halite layer) is
Sformed for former year. Also, abundant algae alive are results in red colored lake brine water during May-
June-July months, and it is observed that salt deposition from the lake water is reddish colored and rich in
abundantly halophilic bacterial.

Optical and scanning electron microscopy (SEM) studies show that coarse-grained halite pisoides consist of
nucleus with coarse halite crystals and concentric halite laminae with a radial fabric cortex, and halite
tablet/scales crystals are rounded appearances. It was also determined that halite flowers/rafts are
composed of 1-2 micron sized crystals; however, zebra structure halite layers are made up of bigger chevron
cubic halite crystals.

In conclusion, it has been determined that microbiologic activities (aerobic halophilic-cyanobacteria and
brine water diatome activities etc.), climatic factors (wind, precipitation, evaporation and brine value etc.)
and physical effects (salt water pumping in the salt production pools as kinetic energy effects etc.) are mainly
process on the formation of the special types halite textures. It has been determined from observations and
analyses that halite pisoides, halite tablets/scales, halite flowers/rafts and zebra structure halite layers are
formed physical (water turbulence and circulation), biogenic-climatic, evaporation-wind, and evaporation-
sedimentation and halophilic bacterial effects, respectively.
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Derin deniz sedimanlarmim ve denizalti yelpazelerinin siniflandirilmasina yénelik birgok ¢alisma yapilmistir.
Ancak su ana kadar biitiin denizalt: sedimanlarim kapsayacak sekilde bir siniflama sistemi gelistirilememistir.
K. Marag Havzasi Alt-Orta Miyosen doneminde ¢okelmis ¢ok gesitli denizalti sedimanlanim biinyesinde
barindirmaktadir. Bu galisma kapsaminda 6lgiilmiis olan sedimantolojik kesitlerdeki, litolojik 6zelliklere
dayanilarak; dort fasiyes birligi (ince taneli tiirbiditler, kum, gakil ve kaotik gokeller), oniki ana fasiyes (kil,
silt, ince-orta-kaba-dereceli kum, cakilcik, ¢akil, iri gakil, blok, moloz ¢okelleri ve gogme cokelleri),
derecelenmeye bagh olarak yirmi bir fasiyes ve diger &zelliklere bagh olarak ¢ok sayida alt fasiyes
ayrlmstir.

Gakil fasiyes birligine ait ¢okeller inceleme alam kuzey bélgelerinde, kaynaga yakin alanlarda gelismislerdir.
Bu tip ¢okellerin yavaslatici rejim tane akisi ¢okeli oldugu gesitli aragtirmacilar tarafindan vurgulanmistir
(Cronin ve Kidd, 1998; Shanmugam, 1997, 2002). Ust yelpaze ve kanal ¢okeli olan bu sedimanlarda, tane
boyu ve tabaka kalinlig1 egim yéniinde azalma gostermektedir. Yiiksek enerjili olmalarindan dolayi, tabanlan
genelde erozyonel olup, akis lzina bagh olarak normal ve ters derecelenme gosterirler. Bilesenleri cesitli
olup, kaynaga yakin bolgelerde kotii boylanmah, koseli-yant koseli ve genelde tane destekli, kaynaktan
uzaklastik¢a iyi-orta boylanmali ve yuvarlak taneli ve matriks destekli hale gelmektedirler. Cakil fasiyes
birligine ait ¢keller, yanal ve diisey yonde kum fasiyes birligine ait ¢okellere gegis géstermektedir.

Kum fasiyes birligindeki ¢6keller, tane biiyiikliigiine bagh olarak, diisiik yogunluklu tiirbid akinti, dip akinti
ve yiiksek yogunluklu tiirbid akinti ¢Skelleridir (Middleton ve Hampton, 1976). Bu tiir sedimanlar daha ¢ok
orta-dis yelpaze ortaminda bulunurlar (Mutti ve Lucchi, 1972). Bu fasiyes birliginde, erozyonel taban, normal
ve ters derecelenme, laminalanma, taban yapilan olagan sedimanter yapilar olarak gézlenmistir. Az da olsa, iz
fosillerin varhigr da tespit edilmistir. ince kesitler iizerinde yapilan incelemelerin sonucunda, olgun olmadig
tespit edilen ¢ékeller, daha gok feldispatik litarenit-litarenit (McBride, 1963) veya litik arenit (Pettijohn ve
dig., 1987) olarak simiflandinlmistir.

ince taneli tiirbidit fasiyes birligi ¢okelleri, diisiik yogunluklu tiirbid akintisi, dip akmtisi ve pelajik-
hemipelajik ortamlarda siispansiyon ¢okelleridir (Mutti ve Lucchi, 1972). Laminalanmanin yaygm olarak
gozlendigi bu tiir ¢okeller, daha ¢ok havza diizliigii ortaminda bulunmaktadir. inceleme alanmda yayilim en
fazla olan sediman tiirtidiir.

Goégme ve moloz ¢okelleri ise, havza kenarina yakin veya aktif bindirmelerin olusturmus oldugu denizalt
yamag ortamlarinda gézlenmektedir (Mutti ve Lucchi, 1972). Moloz ¢okelleri, yamag ortaminda biriken
sediman tipine bagh olarak; kumlu ve ¢amurlu moloz ¢ékeli olarak simiflandinlmaktadir. Tekrarlanan aktif
bindirmelerin sonucu olarak bu birimlerin K. Maras Havzasi i¢inde bircok defa tekrarlandiklari tespit
edilmistir.
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ABSTRACT

Several studies were made for the classification of the submarine fan and deep marine sediments. However
non of those have developed the classification system that comprise the all marine sediment. The K. Marag
Basin includes very various submarine sediments deposited during the Early-Middle Miocene time. Four
facies unions (fine grained turbidites, sand, gravel and chaotic deposits), twelve main facies (clay, silt, fine-
medium-coarse-graded sand, granule, pebble, cobble, boulder, debrites and slump deposits), twenty one
facies depend on grading and several subfacies depend on other properties were delineated based on
lithological properties in the sedimentological logs measured under the comprise of this study.

Deposits of the gravel facies union developed in the northern part of the study area where close to the source.
Several researchers emphasized that these deposits are products of inertia flow (Cronin and Kidd, 1998;
Shanmugam, 1997, 2002). These sediments are products of upper fan and channel environment, and grain
size and bed thickness of them were decreasing at the downdip direction. Base of these deposits are erosive
due to higher energy flow and they shows a normal and reverse grading depend on flow velocity. These
polygenic deposits are poorly sorted, angular-subangular and generally clast supported in the closer parts of
the source area, and became well-moderately sorted, rounded and matrix supported when away from the
source area. Deposits of the gravel facies union laterally and vertically pass into the sand facies union
deposits.

The sand facies union deposits are the products of the low density turbidity current, bottom current and high
density turbidity current depend on grain size (Middleton and Hampton, 1976). These type of sediments are
mostly found in the middle-lower fan environments (Mutti and Lucchi, 1972). Erosive base, normal and
reverse grading, laminations, sole structures are the main sedimentary structures in this facies union. Some
trace fossils have also been established from these outcrops. It is determined that these sediment are
immature and classified as feldspathic litharenite and litharenite (McBride, 1963) or lithicarenite (Pettijohn
et al., 1987) based on thin section examinations.

Fine grained turbidite facies union deposits are products of low density turbidity current, bottom current and
suspension in pelagic-hemipelagic environment (Mutti and Lucchi, 1972). Lamination are common in these
deposits which are mostly found in the basin plain. These sediments has widest distribution in the study area.
Slumps and debrites are observed in slope environment which were evolved by active thrusts and close to the
basin margin (Mutti and Lucchi, 1972). Debrites are classified as muddy and sandy debrites depend on
accumulated sediment types over the slope environment. These sediments have repeated several times in the
K. Marag Basin because of repetition of the thrust activity.
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Denizli Neojen Havzasi; bashca kinntih, karbonat ve evaporit depolanmalan ile temsil edilen, Bati Anadolu
genislemeli Neojen havzalarindan biridir. Erken Miyosen-Ust Pliyosen yash havza dolgusu, Pliyosen sonrasi
tektonik aktivitlerle yiikselerek, giincel grabenin kuzey ve giiney kenarlarinda yiizeylemektedir. Havza
dolgusunun tabaka-tabaka 6lgiilii stratigrafik kesitler boyunca ayrintili fasiyes analizleri ve olusturulan fasiyes
topluluklan, havzanin Neojen paleocografik gelisiminin anlagiimasina yardimer olmustur.

Havzann ilk iriinleri, ge¢ Erken Miyosen yash Kizilburun Formasyonu'nun aliivyon yelpazesi ve akarsu
ortamlarim temsil eden tortullardir. Bu aliivyon yelpazeleri, giineyde normal faylarla simirli bir yari-grabenin
kenarindan kuzeye dogru ilerlemislerdir. Orta Miyosen'in sonunda Kizilburun Formasyonu'nun en iist
seviyelerini olusturan batakhk/sig-golsel ¢okeller iizerine gegisli/uyumlu olarak Sazak Formasyonu
depolanmistir. Ozellikle bu birimin iist kesimlerinden elde edilen sedimantolojik ve jeokimyasal &ézellikler;
derin-g6lden denizel/ig lagiine gegen bir ortamn isaret etmektedir. Sazak Formasyonu iizerine gegisli/uyumlu
olarak yerlesen Ust Miyosen-Ust Pliyosen yash Kolankaya Formasyonu ise, alt ve orta seviyelerinde
denizel/acisu ortamuim yansitan ve sidan derin su ortammna gegen cékeller ile iist seviyelerinde tathsu
ortamini karakterize eden kiyi 6nii/kiy1 yiizii ve aliivyon yelpazesi-akarsu ¢okellerinden olusmaktadir. Havza
stratigrafisi Erken Miyosen'den Geg¢ Pliyosen'e kadar yerel uyumsuzluklarla birlikte siirekli bir
sedimantasyonu isaret etmektedir. Ust Pliyosen sonunda Neojen yash havza dolgusu, BKB-DGD dogrultulu
normal faylarla pargalanmustir. Pliyo-Kuvaterner'de az-gok bugiinkii morfolojisini kazanan Denizli Graben
Havzasi'nin eski nehir yataklarmda konglomera, kumtagi ve ¢amurtasi ardalanmasindan olusan ve
giiniimiizde havza kenarlaninda yiikselmis halde bulunan Asartepe Formasyonu'nun aliivyon yelpazesi ve
akarsu g¢okelleri depolanmustir. Giiniimiizde ise Biiyiik Menderes Nehrinin tortullan, havza tabanim kismen
doldurulmustur.

Neojen istifi iginde, Sazak Formasyonu’na ait karbonatlarin jeokimyasal analizleri sonucu 830 ve §'*C
degerlerinin -9.36 ile 4.15%0 PDB ve -2.28 ile 5.04%0 PDB araliklarinda oldugu; Kolankaya Formasyonu’na
ait karbonatlarm ise -7.73 ile -4.95%o PDB ve -2.80 to 4.85%0 PDB oldugu saptanmistir. 5'*0 ve 6"°C izotop
degerlerinin Orta-Ge¢ Miyosen'de (Serravaliyen-Tortoniyen) havzaya denizel girisimlerin oldugunu isaret
etmektedir. Sazak Formasyonu'nun evaporitlerle birlikte bulunan karbonatlarinin; Orta Miyosen'de tiim
Akdeniz kusaginda goriilen birinci kuraklik dénemi ile iligkili olarak olustuklan diistiniilmektedir. Geg
Miyosen-Geg Pliyosen yashh Kolankaya Formasyonu'nun Ge¢ Miyosen yash karbonat g¢okelleri ise
Akdeniz’in Mesiniyen kuraklik dénemine karsilik gelmektedir. Buna gére, Denizli Neojen Havzas tortul
dolgusu; BKB-DGD dogrultulu normal faylar ile birlikte global 6lgekteki iklimsel degisimlerin kontrolii
altinda depolanmistir.
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ABSTRACT

The Denizli Basin, one of the Neogene basins of the southwestern Turkey, represents clastic, carbonate and
evaporitic sedimentation in a long-lived continental graben in a semi-arid setting. The Early Miocene to Late
Pliocene basin-fill succession exposed on the flank of the present full-graben due to post-Pliocene tectonic
activity. The detailed facies analysis enables to subdivide the entire Neogene basin-fill into distinct formations
representing palaeogeographic changes and sedimentation pattern throughout the basin evolution.

During the late Early Miocene time, Kizilburun Formation was deposited in alluvial-fan and fluvial
environments. The large alluvial-fans prograded northwards into the basin along the southern half-graben
bounding normal fault and show an upward-fining sequence. By the Middle Miocene the Sazak Formation
drowned the former unit that is marked by a basin-wide peat-mire/shallow-lake horizon, represented by a
thick succession of deep-lake and marine(?)/inner lagoon deposits, a thick succession of the evaporite bearing
playa and saline/playa mudflat deposits. Sedimentological and geochemical features indicate that Sazak
Formation was deposited in deep lacustrine to marine environment. This succession gradually passes into the
Kolankaya Formation which consists of shallow and deep-water (marine/brackish-water, Upper Miocene) to
foreshore/shoreface and alluvial fan/fluvial (lacustrine, Upper Pliocene) deposits. The coarse clastics
assemblages of this unit are likely to have been climatically influenced. All of the basin-fill succession was
dissected by WNW-ESE trending normal faults which were transformed the basin into full-graben by the
Pliocene times and in the recent graben basin marginal alluvial-fans and axial meandering river was
established. Additional support for the palaeoenvironmental interpretation is derived from the isotopic
compositions of carbonates from the various lithofacies of Sazak and Kolankaya Formations that show a wide
range of 6'°0 and 5" C values varying from -9.36 to 4.15% PDB and from -2.28 to 5.04%. PDB, and from -
7.73 to -4.95%0 PDB and from -2.80 to 4.85%o respectively. The isotopic studies of ¢'°0 and 6"*C enables us
to infer that the successively foundering of the basin were allowed a short lived marine input reached into
Denizli area in the Middle-Late Miocene (Serravalian-Tortonian) times. At the top of this shallow marine
Sazak Formation contains evaporite bearing carbonates which is interpreted as being related to the Middle
Miocene first dessication event of entire Mediterranean. The lower parts of the Late Miocene-Late Pliocene
aged Kolankaya Formation coincide with the Messinian dessication event of the Mediterranean.

Our sedimentary work indicates that the deposition of the Denizli basin fill was controlled by WNW-ESE
trending normal fault and climate changes. The basin stratigraphy indicates a continuous sedimentation from
Early Miocene to Late Pliocene with some local unconformities that is a common feature in the development
of syntectonic basins. The unconformably overlying Late Pliocene-Quaternary deposits represent the
transformation from half to the full-graben system.
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Akdeniz’in en son kapamisi (izolasyonu)'na yol agan Messiniyen regresyonu veya “tuzluluk krizi” tiim
Akdeniz gevresinde oldugu gibi, iskendurun baseninde de énemli miktarda evaporit ¢6kelimine yol agmistir.
Havzada ¢okelen Messiniyen yash evaporitli seri literatiirde, Kizildere formasyonu Haymaseki iiyesi olarak
adlandinlmistir. Bu siiregte diisen deniz seviyesi ile birlikte havza kenar karbonatlan (resifleri), s13 denizel
ve yer yer de derin denizel silisiklastikleri gesitli kalinlikta evaporitlerle iizerlemistir. iskenderun havzasinda
bu evaporit ¢okelimi asagidaki sekilde ii¢ farkh tipte ve ortamda gelismistir. Bunlar; 1) Self tipi - s13 denizel
evaporitler; 2) Sabkha tipi evaporitler; ve 3)Derin denizel evaporitler’dir. Self tipi evaporitler 15-30 cm aras
kalinhktaki tabakah jipslerle karakterize olurlar. Bunlar, sed adasi kompleksi igerisinde gok iyi boylanmus ve
ytkanmig capraz tabakal kumtagslarini iistlerler veya bunlarla ardalanmalar olustururlar. Yer yer de deniz
seviyesi degisimlerine bagli olarak iri selenit kristalli (en diisiik deniz seviyesinin iiriinii) jipslere veya jips
arenitlere gegis gosterirler. Jips tabakalan; ince-orta kristalli ve o6z-yart 6z sekilli birincil 6zellikli
jipslerlerden kurulmustur. Selenitler cm veya dm boyutlarinda olup, gamurtaslar igerisinde bireysel kristaller
olarak veya kiimelenmis kristaller seklinde birkag metrelik merceksi tabakalar olustururlar. Jips arenitler,
¢ogu kez selenit seviyelerini iistlerler ve bunlardan tiireme her boyutta detritik jips kristalleri icerirler. Mikro
capraz laminasyonlar, dalga ripillart ve mikro derecelenmeler bu seviyelerin tanimsal 6zellikleridir. Sabkha
evaporitleri, cogu kez derin denizel evaporitleri sonlandirir bir konumda gelismis olup, bunlar iizerine keskin
veya erozyonal bir taban dokanag ile otururlar. Sabkha tipli evaporitleri temsil eden nodiiler ve bagirsagimsi
yapili seviyeler, diizensiz tane siirlan ile birbirine kenetlenmis ikincil jips kristallerince (“alabastrin
Jipslerce”) temsil olunurlar. Derin denizel evaporitler mm veya cm &lgeginde laminalara sahip jips
diizeylerinden olugmustur. Bu istifin tabaminda yer alan organik maddece zengin c¢amurtaslari, ayrica
evaporitik istif icerisinde ince tekrarh seviyeler olarakta yer yer gelismistir. Evaporit laminalar ince kum-silt
boyu jips kristallerinden meydana gelmistir. Bu laminalarda diizgiin veya erozyonal dokanaklar, mikro
derecelenmeler, ¢apraz-konviiliit laminasyonlar, ufak 6lgekli kayma yapilar ve enjeksiyon yapilan gozlenir.
Bu yapilara ilaveten laminalarin tiimiintin kirikh jips kristallerinden olugmasi, bunlarm diger jipslere gére
nispeten daha derin bir ortamda ve akinti etkisinde depolanmis olduklarini isaretler.

Yukarida tamimlanan bu ii¢ farkli tip jips olusumunun Iskenderun basenindeki yanal yayihmlarnin oldukga
siirh kalmasi yaninda, bunlann; birbirlerinden bagimsiz farkli bolgelerde ve ¢ok farkli fasiyes topluluklan
ile birlikte depolanmms olmasi, Messiniyen siirecinde Iskenderun baseninin alt basenlere ayrilmis olabilecegi
izlenimi vermektedir. Bunlar; a) Iskenderun-Arsuz alt baseni ve b) Hatay-Samandag alt basenleri olarak
ayrilabilir. Bu agidan bakildiginda iskenderun basenindeki Messiniyen evaporit c¢okelimi ve bunlarm
depolanma ortamlan ii¢ 6nemli faktoriin denetiminde gelismis olmahdir. Bunlar, 1) Global tektonizma,
Akdeniz sularmin kapanmasma neden olan Afrika ve Eurasia (Afrika-Avrasya) plakalarinin birbirine gore
goreceli hareketi ; 2) iklimsel degisimler, evaporite-kirmtili ¢Skelimini baslatan ve sonlandiran kurak ve 1slak
iklim tekrarlanmasi; 3) Yerel tektonizma, alt basenlerin olusumu ve derin denizel ortamlara evaporit
tagimmmasini (laminali jipsler igin) saglayan eski yamaglarin sekillenmesini gergeklestirmis olmalidir.
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ABSTRACT

Messinian regression or salinity crisis, leading to last isolation stage of the Mediterranean, had involved
important amount of evaporite precipitation in the Iskenderun basin with the similarity of the other Messinian
basins around the Mediterranean realm. In the study area, the evaporites were mapped, and named as
Haymaseki member, which is subdivision of the Kizildere formation. The Messinian evaporites, which are
result of sea level fall during this stage, gradually overly the basin margin carbonates (reefs) shallow marine
siliciclastic and partially deep marine siliciclastic in the Iskenderun basin, displaying different kinds of
evaporite formations. They were precipitated under the three different environmental conditions: 1) Shelf type
— shallow water evaporites, 2) Sabkha-type evaporites and 3) Deep see evaporites.

Shelf-type (shallow-water) evaporites are characterized by bedded gypsum (15-30 cm thick). They are present
as overlying or alternating layers of the well-sorted, clean, cross-bedded sandstones within a barrier-sand
complex. These bedded evaporites sometimes show gradual transitions in to the large selenite-bearing layers
or gypsum arenites dealing with sea level changes, likely indication of maximum sea-level fall. The shallow
water evaporites are generally consists of primer gypsum layers characterized by fine — moderately crystals
with sub-euhedral shapes. Selenite crystals occurred as single crystals in the range of sizes from centimeters
to decimeters in the mudstone layers or they accumulated as lenticular beds with several meters thick.
Gypsum arenites mostly cover the selenitic layers and contains detrital grains eroded from the underlying
selenites. Micro-cross laminations, wave ripples and micro-vertical gradations are distinctive features for
these gypsum arenites. Sabkha-type evaporites deposits generally follow the deep-sea evaporites
accumulation with an erosional or a sharp contact. Gypsum/anhydrite nodules and enterolithic layers are
commonly represent in the sabkha-type evaporites, which are characterized by secondary gypsum
“alabastrine gypsum”, interlocking crystals with irregular extinction. Deep-sea evaporites are typified by
laminated gypsum, and the unit starts with organic-rich mudstones that display many interclations of this
evaporitic succession. Gypsum crystals in the size of fine sand or silt-grade constructed the laminated
structures, and they show regular or irregular (micro-erosional) boundaries, convolute or cross-laminations
and micro-gradations, small-size slump and injection structures. In addition to these structures, all laminae,
composing broken gypsum crystals suggest that the laminated evaporites were deposited in the relatively deep
environments and current influence with respect to other Messinian evaporites of the Iskenderun basin.

The different kinds of the Messinian evaporites described above have very restricted lateral extensions and
make up very isolated outcrops with different facies associations, which exhibit indepently occurrences from
each others in the distinct locations. These depositional features give an implication that different sub-basins
existed during the Messinian evaporitic stage. They could be formed as Iskenderun-Arsuz and Hatay-
Samandag sub-basins. The complex evaporite deposition of the Iskenderun basin might be controlled by
several important factors such as 1) Global tectonism, related to relative motions of the African and Eurasian
plates, leading to final isolation of Mediterranean water; 2) Climatic changes, alternations of wet and dry
periods, onset or cessation of the siliciclastic and evaporite depositions; 3) Local tectonism, formation of the
sub-basins and paleo-slopes which would serve the transportation of the detrital gypsum (laminated gypsum)
to deeper basin.
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Acaigol Grabenindeki Ge¢ Kuvaterner Yash “Havza Kenar1” Tortullarimin Fasiyes Ozellikleri
ve Gol Seviyesi Degisimi Agisindan Yorumlanmasi

Facies Characteristics of Late Quaternary Basin-Margin Deposits in the Acigil Graben and
Interpretation for Lake-Level Changes, Southwestern Anatolia, Turkey
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Acigdl grabeni, bati Anadolu’nun sismik olarak aktif, KD-GB uzanimli, iginde ayn1 isimli s13 ve tuzlu sulu
goliin bulundugu Neojen ¢okiintiilerinden biridir. Grabenin giineydeki temelini Mezozoyik kiregtaslar,
kuzeydeki temeli ise Oligosen konglomeralari teskil eder ve her ikisi de 35°-65° lik, yanal devamhhigi olan
sarp yamaglar olustururlar. Kuzeydogudan mevsimlik dereler géle ulagir, giineybatida ise eski gol ayag
(gidegen) vardir ve Biiyiik Menderes Nehri'ne agilmaktadir. Graben dolgusunun Neojen boliimii giiney-
giineybati kenarlarinda kismen yiizeylemis olup alt diizeyleri (Geg Miyosen-Erken Pliyosen) kiltagi, marn ve
marnl kirectasi, tst diizeyleri ise (Orta-Geg Pliyosen) kiltagi-kumtast ve konglomeralardan kuruludur.
Dolgunun Kuvaterner béliimii, havza merkezinde golsel tortullar, havza kenarinda ise kaba kirmtili koliivyal
ve aliivyal tortullardan olugmaktadir. Kuzey kenardaki, fayli Oligosen temele yaslanan tortullar, koliivyon
konileri ile kiigiik 6lgekli aliivyon yelpazeleri seklinde depolanmaktadirlar ve yanyana birleserek ortalama 12°
yiizey egimi olan “etek diizligii” meydana getirmislerdir. Bazilar halen aktiftir. Insaat malzemesi almak icin
agilan genis yarmalarda istiflenme durumu iyi gozlenir. Yaklagik orta diizeylerinde bulunan 15-35 c¢m
kalinhklr eski toprak seviyesi (5470-5290 yil), tiim istifi iki kisma aymr. Alt kesimlerin icinde dékiintii
olarak birikmis, ince taneli volkanik tiif tabakasi vardir. Buradaki kirmntili tortullarin biiyiik ekseriyeti moloz
akmasi ve tane akmasi, daha az kismm ise kaya-blok diismesi seklinde tasginmms ve depolanmustir. Bu tortullarn
icinde hemen hi¢ golsel katki gozlenmemistir. Grabenin giiney kenarindaki birikimlerin gogunlugu etek
dokiintiileri (talus) seklindedir ve ¢ok seyrek olarak, yamaglarin taban kesimlerinde, birikinti konisi teskil
ederler. Koniler basik tepeli ve yayvan sekillidirler. Koni baglarmda 1-3 m derinlikli “yarmti”lar vardir.
Konilerin ¢ogunlugu gol igine kadar uzanmig ve yiiksek ontakimlan olan “koliivyal yelpaze deltalari”
meydana getirmislerdir. Deltalarin goriinen kisimlari, giincel gél seviyesinden yaklasik 6 metre kadar daha
yukaridadir. Bu durum, Ge¢ Kuvaterner’de, gél su seviyesinin degigmesinin sonucu mu, yoksa gél tabanmin
tektonik olarak yiikselmesi sonucu mu oldugu sorusunu giindeme getirmektedir. Havza kenan tortullarn
fasiyes 6zellikleri ve stratigrafileri bu sorular cevaplamada yararh goriinmektedir.

ABSTRACT

The Acigol graben is one of the seismically active, E-W trending Neogene depressions of western Anatolia,
Turkey. It is occupied by a saline lake which is called Acigol. The substratum of the graben in the south is
formed by limestones of Mesozoic, however coarse-grained conglometates of Oligocene in the north. Inner
walls of the graben are 5-7 km long and steep-sided with a dip of 35°-65°. At present, ephemeral streams
come into the lake from northeast, instead of an old, inactive outlet which reaches to the River Biiyiik
Menderes in southwest. The infill of the graben is Neogene and Quaternary in age. The lower sequence of
Neogene (Late Miocene-Early Pliocene) is composed of lacustrine claystones, marls and marly limestones,
while the upper one (Middle-Late Pliocene) are made of fluvial sandstone and conglomerates. The
Quaternary infill of the graben consists of lacustrine sediments in the central of the basin, but colluvial and
alluvial sediments at the basin margins. The northern basin-margin deposits which abound to the Oligocene
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conglomerates are formed by coalescent colluvium-cones and ~fans, all of which take place a marginal plain
with a surface inclination of 12°. Sequential characteristics and internal features of these deposits are
observed well at walls of open-mines and a 15 to 35 cm thick paleosol layer dated 5470-5290 yrs BP by the
method of C'* divides into two parts the whole marginal sequence of Quaternary. A fine-grained, white color
tuff band is included in the lower part of this marginal sequence. In general, the marginal sequence is formed
abundantly by debris flows and grain flows and some rock-fall blocks. No lacustrine intercalations have been
observed within these sediments. The southern basin-margin deposits are made of talus at aprons, talus cones
at lower ends of aprons and colluvial fan-deltas in shores. Some exposed fan-delta deposits are seen at 6 m
above from the modern lake level and reason of this unusuol stratigraphic position is uncertain, whether it
was the result of tectonic or paleoclimatic effects. This study is focused on sedimentology of basin-margin
deposits of the Acigol graben in order to interpret roles of tectonic and climate on basin evolution during the
Late Quaternary.
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Calisma alanlar1 Orta Toroslar’da Seydisehir ilgesi, Sakarya’da Nallthan ve Mudurnu ve Bati Pontidler’de
Zonguldak ili, Kozlu, ve Cengellidere ilgelerini icermektedir.

Durayli izotop galigmalan Toroslar’da Geyikdag Biriminin Polat Formasyonu igerisinde Barremiyen-Apsiyen
s1g platform kiregtaslarinda, Sakarya Kitasi'nda Soguk¢am Formasyonu’nun Barremiyen-Apsiyen pelajik
kiregtaslarinda ve Bati Pontidler’de Kapuz ve Cengellidere Formasyonlarinm Barremiyen-Apsiyen sig
platform kiregtaslart ve kirintililaninda uygulanmustir.

Platform ve pelajik istiflerin devirsel fasiyes degisimleri deniz seviyesi ile iliskilendirilerek (Milankovitch
devirleri) 6nce devirsel stratigrafisi kurulmustur (Altiner ve dig., 1999; Yilmaz ve Altmer, 2001; Yilmaz,
2002; Yilmaz ve dig., 2004). Bu istiflenmelerin igerisinde bagimsiz olarak izotop degerlerindeki degisimler
incelenmigtir.

Toplam 164 kayag ¢rneginin (Bulk rock, bioturbations, shells, clasts, matrix vb.) C ve O izotop degerleri
analiz edilmistir. Meteorik diyajenezin bazi 6meklerde kismi olarak kayitlanmis olmasina ragmen birincil
izotop degerlerini korudugu gézlenmistir. Genellikle §'%0 degerleri devirlerin iistiine dogru daha pozitif ve
altinda ise daha negative degerler sundugu fakat 5"°C degerlerinin ise devirlerin transgresif kisminda daha
pozitif ve regresif kisminda ise daha negatif degerler kazandigi gézlenmistir. Farkli kitalarda, farkli yaslarda,
farkli ¢Skelim ortamlarda ve farkh fasiyeslerde 80 ve §°C degerlerinin bu tiir tutarh devirsellik sunmasi
birincil degerlerin korunmus ve iklim etkili Milankovitch frekans bandindaki deniz seviyesi degisimlerini
yansitigini - gostermektedir. Daha alt derecedeki deniz seviyesi degisimlerinde de benzer yansimalar
gozlenmistir. Bu da iklim etkisinin deniz seviyesi degisimlerinde transgresif kisimda 1smma ve regresif
kisimda ise soguma ile kendisini gosterdigini desteklemektedir.

Alt Kretase zaman diliminin igerisinde bulundugu “Greenhouse” kosullari fauna ve fasiyes tiplerine gore
mevcut olmasia ragmen daha kisa siireli soguk iklim kosullarmin Milankovitch devirleri ile iliskili olarak
olugtugu ve bunlarin olusum siireci igerisinde faunayr ve karbonat fasiyeslerini etkileyecek boyutta olmadigs
yani soguk su karbonat tiplerinin ve faunasini olusturacak kadar olmacig fakat fakat su isismda ve
kimyasinda degisiklik yapacak kadar etkiledigini géstermektedir. Genel olarak devirlerdeki izotop
degerlerindeki farklihk yaklagik olarak 2%o civarinda bu da yaklasik olarak 8-10 derecelik 1s1 farkliligimi
gostermektedir. Bu da bize Toros platformunun o zaman diliminde orta enlemlere yakin olmasi, bu dénemde
kitalardaki buzullarin erimesine bagh tath su akigimin platformlarm {izerine ve pelajik ortamlarda cokelen
karbonatlari etkileyecek kadar olmasi ve ayni dénemde meydana gelen kiigiik 6lgekli deniz seviyesi
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degisimleri ile gakistigi olarak degerlendirilebilir. Bu donemde buzullarin erimesi ¢ok hizh fakat tekrar
olugmasi goreceli olarak ¢ok yavas olmustur. Bu yorum izotop degerlerinin degisim miktarina ve birbirleri ile
olan iliskileri ile desteklenmektedir. Bu iliski devirsel fasiyes degisimleri ile birlestirilip bakildiginda
transgresyonun ¢ok hizli fakat regresyonun yavas oldugu seklinde yorumlanabilir.

izotop degerlerinin yansittizn bir bagka ©nemli nokta da Orta-Apsiyen igerisindeki kiiresel anoksik
kosullarmin Sakarya kitasi iizerinde pelajik istifler igerisinde kayit olmus oldugudur. Kiiresel §“C
egrisindeki degerlere nitelik ve sekil olarak ¢ok yakin olmasi diinya tizerindeki bu 6nemli olayin izotoplar ile
tespit edilebildigini gostermektedir. Bu da bize kiiresel olaylarin varliginda ve bu olaylarin diinya iizerinde
bagka yerlerde kayitlanmms aymi olaylar ile karsilastirmada durayli izotoplarin ¢ok etkin oldugunu
gostermektedir. Bu olayin olugumunu ise kiiresel deniz seviyesi yilikselimi ile iligkili olarak yorumlamak
miimkiindiir. Izotop degerlerine bakildiginda ise O ve C degerlerinin bu yorumu destekleyecek sekilde oldugu
goriilmektedir. Ayrica bu olaymn baslangici ile bitisi arasinda 10-20 arasi bir sicaklik farkinin var olmasi da
oncesinde su 1sisinin azaldigi ve karbonat {iretimini yavaslattigi ve sonrasinda ise su 1sisinin arttigim ve
karbonat tiretimini hizlandirdig: seklinde istiflerde goriilmektedir.

ABSTRACT

Study areas include Seydisehir village in Central Taurides, Nallihan and Mudurnu villages in Sakarya,
Zonguldak city, Kozlu and Cengellidere villages in Western Pontides.

Stable isotope studies are carried out on Barremian-Aptian aged shallow water carbonates of Polat
Formation in Geyikdag Unit in Taurides, on Barremian-Aptian aged pelagic carbonates of Soguk¢am
Formation in Sakarya Continent, and on Barremian-Aptian aged shallow water carbonates and siliciclastics
of Kapuz and Cengellidere Formations in Western Pontides.

By constructing cyclic facies changes of platform and pelagic successions and relationship with sea level
changes (Milankovitch cycles) are primarily obtained (Altiner et al, 1999; Yilmaz and Altiner, 2001; Yilmaz,
2002; Yilmaz et al, 2004). Stable isotope changes are analyzed independently within these successions.

Totally, 164 rock samples (Bulk rock, bioturbations, shells, clasts, matrix etc.) are analyzed for C and O
isotope values. It has been observed that primary isotope values are preserved, although meteoric diagenesis
is recorded in some of the samples. Generally, §°0 curves change towards more positive values at the top of
the cycles but more negative at the base of the next cycles, however §°C curves change towards more positive
values at the transgressive parts but more negative at the regressive parts of the cycles. Presence of such
consistent cyclic patterns on different facies, on different depositional environments, on different continents,
on different ages states that primary values are preserved and sea level fluctuations within the Milankovitch
frequency band are recorded in relation with climate changes. The similar patterns are also recorded in
smaller-scale cycles (Sub-Milankovitch cycles), which are not clearly observed by facies changes or obscured
by diagenesis. This supports the idea of warming during the transgressive phase and cooling during the
regressive phase in different scales.

It has been observed that short-lasted cool climate conditions occurred in relation with Milankovitch cycles
and during this period fauna and carbonate facies have not been changed in order to form cold fauna and
cold carbonate facies but effected the water temperature and chemistry, although “Greenhouse” conditions
were present in lower Cretaceous. Generally, difference in isotope values per cycles is about 2%o and this
implies that paleotemperature difference along the cycles might be in the range of 8-10 "C. This observation
has supported that Tauride platform was close to mid-latitudes in that times, fresh water influxes derived
from melting ices reaching over platforms effected the carbonates deposited even on pelagic environments
and coincided with small-scale sea-level fluctuations. In that time, melting of ices took place very quickly but
refreezing was very slow. This interpretation is supported by amount of changes in isotope values and their
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relationships. It has been interpreted that transgression can take place very quickly, but regression takes
longer, when this relationship has been considered in relation with cyclic facies variations.

Another important point that stable isotopes can reflect is the recognition of global anoxia in Mid-Aptian
within the pelagic successions on Sakarya Continent. The shape and magnitude of the global 5°C curve are
very close to the 8 C curve obtained in this study. This implies that this global event is certainly determined

by stable isotopes and can easily and effectively be used in correlation with the same event recorded in other
areas in the world.

It is possible to interpret that this event coincides with eustatic sea-level rise. When temperature changes in
relation with stable isotopes are considered, before and after the anoxia event, temperature fluctuation about
10-20 °C difference implies that it effected the carbonate production rate as decreased and then increased
along the sections.

Deginilen Belgeler

Altiner, D., Yilmaz, I O., Ozgz'il, N., Ak¢ar, N., Bayazitoglu, M., ve Gaziulusoy, Z.1999. High Resolution sequence
stratigraphic correlation in the Upper Jurassic (Kimmeridgian) — Upper Cretaceous (Cenomanian) peritidal
carbonates deposits (Western Taurides, Turkey). Bozkurt, E., Rowbotham, G. (eds.)’ da, “Advances in Turkish
Geology, Part I: Tethyan Evolution and Fluvial-Marine Sedimentation”, Geological Journal Special Issue, 34/1-2,
139-158.

Yilmaz, 1. O., ve Altiner, D. 2001. Use of sedimentary structures in the recognition of sequence boundaries in the Upper
Jurassic (Kimmeridgian) — Upper Cretaceous (Cenomanian) peritidal carbonates of the Fele (Yassibel) area
(Western Taurides, Turkey). International Geology Review 43, 8, 736-754.

Yimaz, 1. O., Vennemann, T, Altiner, D., ve Satir, M. 2004. Stable isotope evidence for meter-scale sea level changes in
lower Cretaceous inner platform and pelagic carbonate successions of Turkey. Geologica Carpathica, 55, 1, 19-
36.

Yilmaz, I O. 2002. Applications of cyclostratigraphy and sequence stratigraphy in determination of the hierarchy in
peritidal and pelagic successions (NW, SW and WNW of Turkey) by using sedimentology and sedimentary
geochemistry (Stable isotopes)), Doktora Tezi, ODTU, 248s.

197



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

K. Maras Havzas1 Kuzeybatisimn Alt-Orta Miyosen Dénemindeki Paleocografik Evrimi
Paleogeographic Evolution of Northwest of the K. Maras Basin During Lower-Middle Miocene

Murat GUL', Kemal GURBUZ?

]Mersiq Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 33343, Ciftlikkoy-Mersin,
ZCukur'ova Universitesi, Miihendislik-Mimarlik Falkiiltesi, Jeoloji Miihendisligi Boliimii, 01330, Balcali-Adana,
muratgul.geol@gmail.com, sedim@cu.edu.tr

0z

K. Maras Havzasi Anadolu ve Arap Levhalari arasinda tektonik olarak oldukga aktif bir bolgede olusmustur.
Bu boélge Dogu Anadolu Fay Zonu, Olii Deniz Fay Zonu ve Helenik Yaymin birlestigi, t¢li birlesim
noktasmin kuzeyinde yer almaktadir. Bu galismaya konu olan alan ise K. Maras havzasina sediman saglayan
onemli bir giris noktasidir. Tektonizmanm sediman geometrisine ve tipine etkisi bu bélgede agik¢a
izlenebilmektedir.

Ust Kretase’de baslayip arahiklarla Erken Miyosen’e kadar devam eden Arap ve Anadolu Levhalan arasindaki
stkigtirma rejimi Giineydogu-Dogu Anadolu’da irili ufakli bir ¢ok bindirmenin ve tektonik dilimin gelisimine
neden olmustur. Erken Miyosen déneminin baslarimda gelisen bindirmelerin etkisiyle K. Maras Havzasi
kuzeybatisinda kalan alanlarda dar, uzunlamasina, oluk seklinde yari graben havzalar gelismistir.

Erken Miyosen’de, aktif tektonik dénem sonrasi, tiim Giiney Tiirkiye’yi etkileyen transgresyon bu bélgeyi de
etkilemigtir. Maksimum taskin yiizeyinin geligmesi ile en kuzeyde yayilmmi az, cakilli deniz alti kanal
cokelleri, sighiklarda resifal kiregtaslart ve geri kalan nispeten derin kisimlarda planktik foraminiferli kiltagi
¢Okelimleri gozlenmigtir. K. Marag Havzasmm kuzey kenarlarinda meydana gelen yiikselme, ¢akilh kanal
¢Okellerinin biraz daha giineye, Tekir kasabasi (inceleme alam kuzeyi) ve Cukurhisar (inceleme alam
kuzeybatis1) bolgesine kaymasma neden olmustur. Baglangig kisimlan resifal kiregtaslan ile gecisli yada
onlart keserek gelen bu cakilli kanal ¢okelleri, yelpaze deltasi (fan delta) olarak gelismeye baslamislardir.
Havza geometrisine bagh olarak ta giineye dogru sinith bir denizalt kanali seklinde uzanmuslardir. Bu
¢Okeller bolgenin yiikselmesine bagh olarak Alt-Orta Miyosen yasl resifal kiregtaslarinca értiilmiislerdir.
Havza i¢ine dogru, egim yoniinde kaba taneli sedimanlar, kiigiilerek daha ince taneli ¢okellere, Alt-Orta veya
Orta Miyosen yash kiltasi-kumtasi ardalanmalarina gegis géstermiglerdir. Hem Tekir hem de Cukurhisar
bolgesinde kanal ¢okelleri 6nceki bindirmelerin yeniden harekete gegmeleri ile durdurulmustur. Cukurhisar
bolgesi ve ana havza arasidaki baglanti bu donemdeki bindirmelerin etkisi ile kesilmistir.

Orta Miyosen déneminde gelisen hizh, ancak kisa siireli transgresyon Tekir bolgesinde kanal ¢okellerinin,
kalinhgi 20-30 metreyi gegmeyen planktik foraminiferli kiltaglan ile &rtiillmesine neden olmustur. Bu
transgresyonu takip eden hizli regresyonla, Kapikaya bslgesinde (inceleme alam giineydogusu) ilk olarak ince
tabakali pelesipodlu, ekinitli kumtaglar ve gamurlu moloz akintilar ¢ékelmistir. Bunlan tekrarlanan daha ¢ok
kumlu, az miktarda c¢akilli kanal ¢okelleri takip etmistir. Bu kanal ¢okelleride egim yoniinde giineye dogru
daha ince taneli ¢okellere gecis gostermektedir. Yine bu dénemde Firmz civannda (inceleme alani giiney-
glineybatis1), bindirmeler ve havza kenarmnin yakinhigi nedeniyle denizalti yamag ortamu gelismistir. Bu
yamag ortaminda bol miktarda gégme ve moloz ¢okellerinin varhg: tespit edilmistir.

Orta Miyosen sonrasi gelisen tektonik hareketlerin etkisiyle, Alt-Orta Miyosen yash sedimanlarda
kivrimlanmalar ve kiigiik 6l¢ekli faylanmalar gelistigi gézlenmistir.
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ABSTRACT

The K. Maras Basin located in the tectonically active region between the Anatolian and Arabian Plates. This
region situated at the north of the triple junction of the East Anatolian Fault Zone, Dead Sea Fault Zone and
Hellenic Trench. The area which is subjected of this study is an important entry point for sediment supplying
10 the K. Maras Basin. Tectonic effects overprinted on the sediment type and geometry can be clearly visible
in this region.

Compressional regime between the Anatolian and Arabian Plates started from the Upper Cretaceous and
intermittently continued to Early Miocene and caused several big and small many different scale thrusts and
tectonic slices development in East-Southeast Anatolia. Narrow, elongated, trough shaped half graben sub-
basins developed in the northwest of the K. Maras Basin under the effect of the thrust faults developed at the
beginning of the Early Miocene time.

Transgression that covers the whole southern Turkey also effected this region during the Early Miocene, after
the active tectonic period. It is observed that small distributed gravelly channel deposits in the northernmost
part of the study area, reef limestone in the shallower part and planktic foraminifera bearing claystone in the
relatively deeper part during the maximum flooding. The uplift of the northern margin of the K. Maras Basin
caused that the gravelly channel deposits slightly shifted to the southern area in the Tekir town (north of the
study area) and in the Cukurhisar region (northwest of the study area). This gravelly channel deposits, whose
initial part has transitional or truncated contact with the reef limestone, started to develop in fan delta
environment. They extends towards the south as a confined submarine channel depend on a basin floor
geometry. These deposits are covered by Lower-Middle Miocene aged reefal limestone depend on uplifting of
the region. These coarse grained sediments are fining in downdip direction through the basin interior and
passing into Lower-Middle Miocene or Middle Miocene aged sandstone-claystone alternations. Channel
deposits in both Tekir and Cukurhisar regions were stopped as a results of the reactivation of the previous
thrusts faults. The connection between the main basin and Cukurhisar region was cut-off by effect of these
thrusts.

Fast, but short term transgression during the Middle Miocene caused that channel deposits in the Tekir area
was covered by 20-30 m thick planktic foraminifera bearing claystones. Initially thin bedded pelecypod,
echinoid bearing sandstones and muddy debrites deposited in the Kapikaya region (southeast of the study
area) with the rapid regression followed the transgression. These are followed by repeated mostly sandier
and lesser extent gravelly channel deposits. These channel deposits passed into the fine grained sediment in
the downdip direction towards the south. At the same time, submarine slope environment was developed in
vicinity of the Firniz region (south-southwest of the study area) due to thrusts and closeness of the basin
margin. Abundant slump and debrites were determined in this slope environment.

It is observed that foldings and small scale faultings in the Lower-Middle Miocene aged sediments under the
effects of the post Middle Miocene tectonic activities.
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ITU-EMCOL, Avrupa 6. Gerceve projeleri (FP6-2004-ACC-SSA-2, no: 17490) kapsamnda kurulan ve 3 yil
stire ile desteklenecek yeni bir Avrupa arastirma merkezidir.

EMCOL’iin bashca amaglari:

* Deprem, heyelan, tsunami, taskin, iklim degisimleri ve ¢evre kirlenmesi gibi dogal afetler ve
gevresel degisim konularmda gol ve deniz arastirmalan igin laboratuar ve arazi ekipmam alt yapisini
olusturmak,

*  Dogal afetler ve gevresel degisim konularinda ¢alisacak geng arastirmacilar yetistirmek, ve

= Tirkiye ile Avrupa iilkeleri arasindaki bilimsel faaliyet ve proje girisimlerini arttirmaktir.

ileri seviyede ve nitelikte laboratuarlar ve arazi olanaklar sunan EMCOL,

Karot Analiz Laboratuar

Sedimentoloji Laboratuar

Jeokimya Laboratuan

Soguk Karot Deposu

Arazi Ekipman Deposu’nu (yiiksek ¢oziiniirlii s13 sismik, karotiyerler, sediman kapanlan, CTD,
kiiciik tekne, platform gibi) biinyesinde bulundurmaktadir.

Al

Karot Analiz Laboratuvari’nda /TRAX karot tarayicisi, karotlarda bilgisayar kontrollii 100 mikron diizeyinde
¢oziiniirliige sahip XRF analizi, sayisal X-i1smi radyografisi ve ii¢ renk bandinda tarama yapmaktadir. Bu
laboratuvardaki diger bir cihaz ¢okellerin fiziksel 6zelliklerini yiiksek ¢oziiniirliikte (manyetik duyarlilik, p-
dalga hiz1 ve elektrik 6zdireng gibi) 6lgen MSCL karot log alicist dir.

Sedimentoloji Laboratuari’nda lazer sagilimh tane boyu analizi ve elek analizi eleme yapabilen cihazlar ile
yiiksek hizli santrifiij bulunmaktadir. Jeokimya Laboratuarinda toplam karbon, inorganik ve organik karbon
analizleri ile mikrofosil kavkilarin1 durayli izotop analizleri i¢in i¢in hazirlama islemleri yapilabilmektedir.

Soguk Karot Deposu deniz ve gol calismalarindan elde edilen karotlarin 4 °C’de saklandigr 1s1l alarm sistemli
6zel bir odadir. Karotlarda sayisal goriintiileme sistemi, karot tanimlama ve 6rnek hazirlama, sulu tane eleme
islemleri de yapilabilmektedir.

EMCOL ayrica sub-bottom profil alma (chirp-tipi sismik yansima) cihazi, géllerde karot almak igin tig-ayakh
platform, su kolonu 6rnekleme ve sediment kapani (20 adet), CTD ve gesitli gol ve deniz ¢6kel karotiyerleri
(gravite, Kajak, Livingstone-tipi piston ile karot alicilar ile Ekman kepge) gibi arazi ekipmanlan ile

200



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

donatilmigtir. EMCOL’lin olanaklar aragtirmacilarin hizmetine destekli projeleri igin sunulmakta ve geng
aragtirmacilara yliksek lisans ve doktora burslar verilmektedir.

ABSTRACT

Recently a new 3-year FP6-2004-ACC-SSA-2 project (Contract No. 17490) has been initiated at Istanbul
Technical University with the following main objectives:

1. To establish state-of-the-art laboratory and field infrastructure that will be used extensively in marine
and lake studies, including natural hazards and environmental changes, so that the output will be
comparable with that from European, American, and other worldwide centres of excellence,

2. To develop highly qualified first- and second-generation researchers in interdisciplinary marine and lake
studies at ITU, covering a wide range the fields such as underwater earthquake geology, tsunamis,
submarine land slides, floods, climate change and environmental pollution, and

3. To enhance interactions in projects and idea exchanges between ITU researchers and those in the EU
countries.

EMCOL will serve the needs of researchers working in the Eastern Mediterranean regions in the areas of
Natural hazards and environmental change, involving imaging of sea and lake sediments and analyzing
important proxies in sediment cores. With the EMCOL facilities it will be possible to map active faults and
submarine landslides, determine high resolution records of past earthquakes and tsunamis that are essential
for earthquake and tsunami risk assessment. The same facilities can also be used for determination of the
high resolution sediment records of sea-level, climate and ecological changes.

The EMCOL’s laboratories and field facilities include:

1. Core Analyses Laboratory housing: (i) ITRAX Core scanner for sub-mm-scale resolution XRF analyses,
digital X-ray radiography and color scanning of cores, (ii) MSCL core logger with magentic susceptibility, p-
wave and electrical resistivity sensors.

2. Sedimentology Laboratory, with laser grain size analyzer and mechanical sifter, smear slide preparation
and optical microscopy.

3. Geochemistry Laboratory with coulometer for organic and inorganic carbon analyses, fossil separation for
isotope analyses.

4. Wet Core laboratory for sample description, digital photography, geomechanical tests, descrete sampling,
and wet-sieving for microfossils.

5. Cold Core Storage Room for storing and archiving sediment cores at 4°C.

6. Field Equipment Storage facility with sub-bottom profiler (chirp-type), platform with Uwitec tripod for lake
coring and sediment sampling, sediment traps for lakes (20), 5 m boat with engine, various corers, such as
gravity corer, Kajak corer, Livingstone piston corer, Ekmann dredge, equipment for shoreline drilling and
submersible vibracorer.

In addition to the EMCOL facilities, Sample Preparation, GIS, Remote Sensing, Tree Ring laboratories of the
Eurasian Institute of Earth Sciences will be available for research projects.

You can follow all developments on the EMCOL the web-site ( http://www.mines.itu.edu.tr/emcol), concerning
the laboratories, equipment and training courses and employment opportunities for young scientists.
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Antalya Tufalarinda Farkh Tip Giysili Tane Olusumlari: Pizolitler ve Onkoidler
Occurrence of Different Kinds of Coated Grains in the Antalya Tufa: Pisoliths and Oncoids

E.KOSUN, A. SARIGUL

Akdeniz Universitesi Jeoloji Miihendisligi Béliimii 07200 Antalya
ekosun@akdeniz.edu.tr

0z

Antalya tufalant 99-245 metre toplam kalinlik igerisinde Dosemedere (Ust Teras) ,Diiden (Alt Taras) ve bir
de deniz altinda olmak iizere ii¢ esas plato seklinde , yaklasik 630 km® ‘lik bir alana yayilir. Radyometrik
verilere gére bu karbonat ¢ékelimi 600 yildan daha yash olup, tiim olusumu muhtemelen 2.0-1.5 milyon
yilhik bir siire¢i kapsamaktadir. Antalya tufalari yerinde biiyiimeli ve kirmtili olmak iizere iki temel grup
icerir. Fitoherm catitasi, fitoherm baglamtagi ve mikritik tufa birinci grubu teskil ederken,. bu galismaya konu
olan giysili taneler (pizolit ve onkoidler) , fitoklastik, intraklastik tufalarla birlikte ikinci grupta yer alr.

Tufa onkoidleri ¢ok genis bir boy araliginda 0.5-50 cm olup, odun veya benzeri bir bitkisel parca etrafina
sartlmig  diizensiz laminalardan meydana gelmistir. Bugiin biiyiik bdliimiiniin cekirdek kisimlari bosalmis
olup, biiyiik bosluk ve kovuklar seklide goriilmektedir. Sarilimlart temsil eden diizensiz laminalar algal
sarilimlar ile birlikte bunlar arasina hapsedilmis gok miktarda pelloidal, taneler ve bitkisel kokenli ( dal, kok
ve Chara pargalar) malzeme igerir.

Tufa pizolitleri onkoidlere gore ¢ok daha genis bir alanda izlenirler. Bunlar, yumurta ve sferoidal sekilli
olduk¢a iyi boylanmis 0.2-0.5 cm boy araligindaki tanelerden meydana gelmislerdir. Bu farkli tane sekilleri
¢ekirdek tiirleri ile kontrol edilir. Bitkisel olanlar (dal ,sap, vb.) elipsoidal, kristal veya kayag¢ pargalan
igerenler ise sferoidal sekillidirler. Bu ¢ekirdek etrafinda biiyiiyen zarflar ¢ok diizenli sarthmli ve konsantrik
yapilidir. Koyu ve agik renk tonlan seklinde gelisen renk farklilanmasi bu zarflari teskil eden tanelerin boylar
ile ilgilidir. Agik renkli olanlar, koyu renkliler gére daha iri taneli/kristallidirler. Pizolitler merceksi veya
kamalanmig tabakalar seklinde depolanmiglardir. Mikroderecelenme, ¢apraz laminalanma seklindeki yapilan
bol miktarda igerirler.

Polarizan ve elektron mikroskop ¢alismalarinda, onkoidal tufada kimyasal ve mikrobiyolojik , pizolit
olusumlarinda ise kimyasal faktorlerin daha agirlikh olarak rol oynadig gériilmiistiir. Mikrobiyolojik islevler
biiyiik dl¢iide mikroalgler ve cyanobakteriler tarafindan gergeklestiril olup, bunlar yliksek oranda kirmtih tufa
malzemesinin tutulmasi ve baglanmasinda etkili olmuslardir. Kimyasal zarflarm bilesiminde agirhkh olarak
bulunan acayip sekil kristaller “ bizarre crystals” ve bunlarm diizensiz simrlan,  pizolit olusum siire¢lerinde
kristallenme hizmn ¢ok yiiksek oldugunu gostermektedir.

Antalya tufalan igerisinde yukarida verilen farkl bilesimsel ve dokusal 6zellikleri ile ayrilan farkls giysili
tanelerden onkoidler yiiksek enerjili akis hizinm gelistigi dar yariklarda ve ¢ékiintii alarlarinda, buna kargin
pizolitler daha zayif su hareketlerinin etkili oldugu teras havuzlarinda ve gélsel tufayr kesen kanallarin
i¢lerinde meydana gelmislerdir.

ABSTRACT
Antalya tufa consists of three main levels called as Disemedere ( Upper Terrace), Diiden (Lower Terrace)

and submerged terrace (bellow sea level). They are between 99-245m thick and totally cover 630 km’ of
the Plio-Quaternary Antalya coastal plain. The Lower tufa is older than 600 ka with respect to Radiometric
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dating .However, all tufa formation might be taking place from 2.0-1.5 Ma ( latest Pliocene ) to present .
Two main groups are exposed in the Antalya Tufa, autochtonous and detrital. The first one comprises
phytoherm framestone, phytoherm boundstone and micritic tufa. The second one consists of coated grains (
psioids and oncoids), which is subjected to this study, phytoclastic and intraclastic tufas. The different tufa
formatios show single mineralogical composition represented by low ~Magnesian calcite.

The tufa oncoids have wide range of sizes ( 0.5-50 cm ) and make up of irregular layers around nucleus such
wood or similar materials of plants. Todays, large space or voids are present in the place of these nucleus.
Oncoidal cortex are mainly composed of algal laminations Pelloidal grains , chara and plant fragments were
catched and bounded by the algal activities within the cortex.

Pisoliths are widely found in the tufa layers in comparison with the oncoids. They are represented by well —
rounded elliptical and spherical grains with the size of 0.2- 0.5 mm . The different shapes of the pisoliths are
result of the different kinds of nucleus. Wood fragments and plant stems generally nucleated the elipsoidal
pisoliths. Whereas spheroidal shape is mostly centered by carbonate minerals or rock fragments derived
from peripheral tufas. Their cortex shows very regular laminations with concentric structures, which are
composed of dark and light alternations .The light laminations are generally composed of coarser crystals
than dark ones .On the other hand the dark laminations show many irregular patches filled with coarse spar
crystals, likely result of dissolution and re-precipitation of calcite during atmospheric exposure of the
pisolith layers. The pisoliths were deposited as either lenticular or wedged beds. Dense-pocked pisoliths with
abundant calcified plants were formed in the lenticular beds. Whereas, wedged-shaped beds contain loose
and finer pisoliths embeded in a detrital tufa materials, which show micrograditions , cross-laminations and
small erosions.

Polizan and electron microscop studies reveal that oncoids resulted from a combination of both chemical
and microbiological proceses whereas psiloiths were mainly precipitated under the chemical procoses.
Cyanobacteria and microalgae involved these microbiological formations, which served bounding and
trapping actions of the detrital tufa grains within the cortex . Bizarre calcite crystals with irregular crystals
boundaries are commonly found in the pisolith laminations , indicating that chemical precipitation with high
crystallization rate .

The coated grains (pisoliths and oncoids ) described above are resulted of the different environmental
conditions ,of which oncoids were formed under high flow regime in the narrow cracks and in the depressions
or on the gentle slopes with turbulent water movements, whereas pisoliths occurred in the pools on the
terraces with slightly agitated water or within the channels cutting the lacustrine tufa in the lake margin
environments.
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Saros Korfezi (Kuzey Ege Denizi) Dip Cokellerinde Holosen Transgresyonunun
Sedimantolojik Verileri

Sedimentological Data for the Holocene Transgression from the Saros Bay (Northern Aegean Sea)
Bottom Sediments
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Saros korfezinin kuzey selfinde, 25-150 m su derinliklerinden alinan 14 adet gravite karotu sedimantolojik
acidan incelenmistir. Sedimantasyon hizinin yiiksek oldugu Meri¢ nehrinin prodelta alanlarinda 390 cm’e
ulagan karotlar tipik olarak bol fosilli (baslica trutella, bivalve ve deniz kestanesi) siyah ¢amurlarla temsil
olunmakta ve diisey yonde litolojik degisimler géstermemektedir. D-B uzamimli selfin orta kesiminde deniz
taban1 ¢ogunlukla ¢akilli kum ve siltlerle kaphdir. Bu kesimden alinan kalinligi 130 cm’ye ulasan karotlar
¢ogunlukla yukari dogru incelme deseni sunarlar. Istifin tabaninda, karotiyerin derinlere dogru niifuzuna
engel olan beklenmedik &lgiide tikiz bir kiltagi/silttast birimi bulunur. Birbirlerinden 20 km uzaktaki iki
karotta, bu sert seviye yeniden aktarilmus kiltagi/silttagi ¢akil ve bloklarindan ibaret bir diizey ve ardindan bir
kokina tabakasi tarafindan iizerlenir. Yukarya dogru genel bir tane boyu incelmesiyle giincel deniz dibinin
silttagi/gamurtaslarma gegilir. Ote yandan kuzey selfin énemli bir kesiminde 50, yer yer 150 m derinlikteki
deniz tabaninin kaba kum/¢akilcik boylu kirmtilarla kaph olmasi diisiindiiriiciidiir. Bu yayilim deniz tabaninin
diisiik egimi ve mevcut zayif kiyt boyu ve termohalin akintilarla zithk olusturmaktadir. Bu veriler 1s1ginda
Saros Korfezi kuzey selfinde bir tip-1 uyumsuzlugu iizerinde 100 m’yi agkin bir deniz seviyesi yiikseliminin
varligi distiniilmiis ve bunun son buzul arast dénem baglangicindan bu yana gerceklesen transgresyona
karsilik gelebilecegi ileri siiriilmiistiir.

ABSTRACT

14 gravity cores sampled from the water depths between 25 and 150 m were analyzed with respect to their
sedimentological peculiarities. In prodelta realm of Meri¢ river where the sedimentation rates are relatively
high the cores may attain 390 cm thick and comprise typically richly fossiliferous (mainly turritella, bivalve
and echinid) black shales without any detrital interlayers. In the central part of the E-W extending shelf, the
sea-bottom is mostly covered by gravelly sands and silts. Up to 130 cm thick gravity cores retrieved from the
area show a typical fining upward pattern. A compact claystone /siltstone level at the base of cores do not
permit farther penetration. In cores separated 20 km apart each other this endured fined-grained lithology is
overlain firstly by an intraformational locally blocky detrital unit, and then by a coquina level. Through a
gradual fining upward in cores is passed to recent silt and muds on sea bottom. On the other hand, the fact
that the bottom of the northern shelf down to 50 m and even 150 m in places is covered by coarse sands and
gravels is challenging. This distribution contradicts to the very smooth bottom profile and weak longshore
and thermo-halin currents. In the light of these data, a sea level rise probably corresponding to the
transgression ahead from the onset of recent interglacial, in the order of 100 m was speculated to be
happened over a type-1 unconformity on the northern shelf of Saros Bay.
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Kopriicay Havzasi’nin (Antalya) Miyosen Tektonosedimanter Evrimi
Tectonosedimentary Evolution of Miocene Kdpriicay Basin (Antalya)

Attila CINER ', Mustafa KARABIYIKOGLU %, Max DEYNOUX ?, Olivier MONOD *, Sevim TUZCU?®

" Hacettepe Univel.'.sifesi, Jeoloji Miihendisligi Bol. - Ankara (aciner@hacettepe.edu.tr)
? Yiiziincii Y1l Universitesi, Antropoloji Bol. - Van (mkarabiyikoglu@yyu.edu.tr)
SCGS-EOST, CNRS-Université Louis Pasteur, 67084 - Strasbourg, France
*ISTO, Université d'Orléans, 45067 - Orléans, France
’ Maden Tetkik Arama Miid., 06520 — Ankara

oz
Isparta Dirsegi’nde yeralan Geg¢ Senozoyik yasli Kopriigay Havzasi Miyosen ¢okel dolgusunun stratigrafisi,
fasiyes diizeni ve ¢okelme ortamlar, tektonik olarak aktif bir bolgedeki havza olusumunun, evriminin ve
deformasyonunun anlasilmasina katki koymak amaciyla irdelenmistir. Kopriigay Havzasi, Isparta Dirsegi’nde
Mezosoyik yash paraotokton karbonat platformu ile allokton birimlerden olusan bir temel iizerinde, gerilim-
stkisma tektonizmasi etkinliginde, uyumsuz olarak gelismis bir ge¢ post-orojenik havzadir. Havzanin dogu
smirim kuzey-giiney uzanimli Kirkkavak Fay1, bati simirini ise bati yonlii Aksu Bindirmesi olusturur.

Kopriigay Havzasi’nin ¢6kel dolgusu, Langiyen-Tortonien yash 3 ana Yelpaze Deltasi’ndan olugmaktadir.
Fasiyes iligkileri ve yas bulgulari, kuzey ve kuzeybatidan giiney ve giineydoguya dogru aliivyon yelpazesinden,
yama resifleri igeren yelpaze deltasi ve pro-delta fasiyeslerine dogru bir gegisin varhigmi ve dogudaki
Kirkkavak Fayi’na dogru bir derinlesmenin gergeklestigini géstermektedir. Bu fay boyunca izlenen kaba taneli
kiregtagi bresi (kismen Langiyen yasli) ¢okelme ile eszamanh tektonik etkinlige isaret etmektedir. Ayrica
havzanin bati kenarndaki Langiyen ve daha geng yash yelpaze deltasi ¢akiltaglarmin havza tabanindaki resifal
self karbonatlarmim (Oymapar Kiregtasi) iizerine belirgin bir sekilde asmali olarak gelmesi, havza gelisiminin
erken asamasinda tiltlesmeye ugradigim belirtmektedir. Kopriigay Havzasi'nin olusumu ve deformasyonu
Anadolu mikro levhasmim giineydogu Anadolu’da gergeklesen Miyosen garpismasini izleyen désnemdeki batiya
dogru kagis1 ile baglantih olarak agiklanabilir.

Anahtar Kelimeler: Miyosen, fasiyes, yelpaze deltasi, tektonizma ve sedimantasyon.

ABSTRACT

Stratigraphy, facies architecture and depositional systems of the Miocene sedimentary fill of the Late Cenozoic
K&priigay Basin have been studied in order to contribute towards the understanding of the basin formation,
evolution and deformation in a tectonically active region. The Képriigay Basin is an extension-compression
related late post-orogenic basin that developed unconformably on a foundered basement comprising a
Mesozoic para-autocthonous carbonate platform overthrust by allochthonous units within the Isparta Angle.
North-south extending Kirkkavak Fault to the east and the westward-verging Aksu Thrust to the west form the
limits of the basin.

The sedimentary fill of the Kopriigay Basin is characterized by three distinct sets of axially and transversally
derived fan deltas (Langhian to Tortonian). Facies relationships and chronostratigraphic considerations indicate
a passage from alluvial fans, to fan-deltas containing patch reefs and to finer pro-delta clastics from north-
northwest to south-southeast and a deepening towards the Kirkkavak Fault to the east. Coarse grained
limestone breccias (Langhian in part) observed along this fault indicate the syn-tectonic activity of the
Kirkkavak Fault. The fact that the fan-delta conglomerates in the western part of the basin onlap the reefal shelf
carbonates (Oymapinar Limestone) indicate an early tilting within the basin. In a broader view, the final
deformations of the Kopriigay Basin should be understood as a consequence of the westward escape of the
Anatolian microplate.

Keywords: Miocene, facies, fan delta, tectonic and sedimentation.
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Sismotektonikge aktif dogu Marmara Denizi’nin ge¢ Kuvaterner Jeolojik gelisimini, sedimenter bilesimi ve
bazi jeoteknik ozelliklerini tesbit etmek amaci ile ve MTA-Ankara Universitesi isbirliginde gergeklestirilen
bu ¢alisma TUBITAK (YDABAG 103Y 103 nolu proje) tarafindan desteklenmistir.

2003 yilinda MTA Sismik-1 Aragtirma Gemisi ile Cinarcik Cukuru ve izmit Kérfezi arasinda kalan denizel
alanda agirlikli ve serbest diismeli karotlar alinmis olup, bunlardan 3 tanesi bu galismada degerlendirilmistir.
66-109 m su derinliklerinden alman ve 236 cm, 279 cm ve 387 cm kalinliklarda sediment igeren karotlarda
tane boyu, organik karbon, karbonat, multielement, su igerigi, makaslama dayanimi ve Atterberg analizleri
yaptlmistir.

% 1-18 gakil ve kum (> 2mm @), % 6-19 toplam karbonat ve % 0.4-2.5 organik karbon igeren ¢amur tiirii
sedimentlerde su igerigi % 27-65 ve makaslama dayanim katsayilart 1.7-8.1 kg/cm” arasinda degismektedir.
Plastik limit 20-37, likit limit 38-74 ve plastisite indeksi 13-41 arasindadir. Yukanda 6lgiilen parametreler
karotlarda bazen iistten alta dogru artmakta, bazen azalmakta ve bazen de nisbeten sabit kalmaktadirlar. Karot
sedimentleri birlestirilmis zemin simiflamasia gore, yiiksek plastisiteli inorganik silt ve kil (CH), inorganik
silt veya kum/orta-yiiksek plastisiteli organik kil ve silt (MH&OH), diigiik plastisiteli inorganik silt ve kil
(CL), inorganik silt ve ince kum/diisiik plastisiteli organik silt ve kil (ML&OL) grubuna diismektedirler.
Ozellikle kil, karbonat ve hatta organik madde dagilimlarmi kontrol etmek amaci ile bazi elementlerin (AL Li,
Mg, K, Ca, gibi) analiz sonuglan degerlendirilmektedir. Caligmalar devam etmekte olup, sonuglar bolgesel
farklihklar ile karsilastirnlmakta ve tiim oSlgiilen parametrelerin birbirleri ile iliskileri istatiksel yontemlerle
tesbit edilmektedir.

ABSTRACT

This study aims to investigate the late Quaternary geological evolution, sedimentary composition and some
geotechnical characteristics of seismotectonically active eastern Marmara Sea. This is also a joint scientific
cooperation between Ankara University and General Directorate of Mineral Research and Exploration
(MTA) of Turkey which is supported by the Turkish Scientific and Technical Research Council (TUBITAK,
YDABAG 103Y103). In 2003, onboard the R/V MTA Sismik-1, free-fall and gravity cores were taken from the
marine area between Cinarcik Basin and the [zmit Gulf whereby 3 of these cores were used here. Sediment
cores having 236, 279 and 387 cm in thicknesses were obtained from 66 to 109 m water depths and were
analyzed for grain size, organic carbon, carbonate, multielement, water content, shear strength and Atterberg
parameters.

Mud type sediments contained | to 18 % sand and gravel (> 2mm @), 6-19 % total carbonate and 0.4 to 2.5
% organic carbon. Water contents ranged from 27 to 65 % and vane shear strength values varied between 1.7
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and 8.1 kg/em’. Plastic limits were between 20 and 37 and liquid limits reached values from 38 to 74 whereas
plasticity indices showed values between 13 and 41. These parameters measured in some cores increased or
decreased from top to bottom or remained nearly same throughout the core. Based on “USCS” classification;
in the plasticity chart, core sediments fall in the inorganic silt and clay of high plasticity (CH), inorganic silt
or sand/medium-high plasticity organic clay and silt (MH&OH), inorganic silt and clay of low plasticity
(CL), inorganic silt and fine sand/low plasticity organic silt and clay (ML&OL) divisions. In particularly,
results of some elements (Al,Li,Mg K,Ca etc.) were discussed to control clay mineral, carbonate and organic
material data. Studies are still going on and shall be compared with regional differences and all the
parameters measured shall be correlated with each other using statistical methods.
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Bu calisma Malatya Neojen havzasinm kuzeydogu kesiminde yiizeyleyen karasal ¢okellerin sedimantolojik
ozelliklerini ve bélgesel tektonikle iliskisini aragtirmayr amaglar. inceleme alan1 Malatya Fay Zonu iizerinde
yeralmakta olup, bu alanda yiizeyleyen birimleri Alibonca Formasyonu (Ust Oligosen - Alt Miyosen),
Malatya volkanitleri (Alt - Orta Miyosen) ve birbirleriyle yanal-diisey iliskili olan Ust Miyosen yash Kiiseyin
formasyonu, Pargikan formasyonu ve Boyaca formasyonu olusturur.

Bolgede 1200 metre kalinliga ulasan Neojen yash aliivyal ve gol ¢okelleri Kiiseyin formasyonu, Pargikan
formasyonu ve Boyaca formasyonu olmak iizere ii¢ litostratigrafi birimine ayrilarak incelenmistir. Kiiseyin
formasyonu, tane boyu yukariya dogru incelen ardalanmali istiflerden olusur. Bu ardalanmali istiflerin alt
seviyelerini tabakali konglomera (Gm), teknemsi-diizlemsi ¢apraz tabakah kumtasi (St, Sp), yatay tabakali
kumtas1 (Sh) ve ripil ¢apraz laminali (Sr) kumtas, list diizeylerini ise kirmizi ¢amurtasi (Fm) olusturur. Tane
boyu yukariya dogru incelen devreli ardalanmali istifin alt diizeylerini olusturan Gm, St, Sp, Sh ve Sr
fasiyesleri menderesli nehirlere ait dirsek ban, iist diizeylerini olusturan kirmizi ¢gamurtaglar (Fm) ise tagkin
ovasi fasiyeslerini karakterize eder. Kumtagi — silttasi — gri kiltagi ardalanmasi (SF), diisiik agili ¢apraz
tabakali kumtas1 (SI), kiregtasi (Pf), organik malzemeli kiltasi (F11), mam (F12) ve kémiir (C)’den olusan
Parcikan formasyonu, batakhklarla iligkili tali kanal (crevasse splay) ve s1g g6l ortaminda ¢okelmistir. Boyaca
Formasyonu ise tabakali konglomera (Gm), diizlemsel ¢apraz tabakali konglomera (Gp), teknemsi-diizlemsi
capraz tabakali kumtasi (St, Sp), yatay tabakali kumtaslari (Sh), ripil ¢apraz laminah (Sr) kumtaslarn ve
kirmizi gamurtaglarindan (Fm) kurulu olup diisiik siniislii nehir fasiyeslerini karakterize eder.

Pargikan formasyonunun gol ¢okellerinde, tektonik olarak aktif bolgeleri isaret eden soft - sediment
deformasyon yapilart yer alir. Havzamin dolgu karakteristikleri, inceleme alanindaki sedimantasyonun sol
yanal dogrultu atmh Malatya Fay Zonu’nun aktivitesi ile iliskili blgesel genisleme ve yari kurak - nemli
iklim kontroliinde gelistigine isaret eder.

ABSTRACT

In this study, the facies characteristics of Neogene Malatya terrestrial deposits have been investigated and
were related with regional tectonics. Alibonca Formation (Upper Oligocene - Lower Miocene), Malatya
volcanics (Lower-Middle Miocene), Kiiseyin formation (Upper Miocene), Parcikan formation (Upper
Miocene) and Boyaca formation (Upper Miocene) represent Neogene units in the studied area which is
located on the Malatya Fault Zone.

The Neogene Alluvial and lacustrine deposits in the study area, having a thickness over 1200 m, has been
divided into three units such as Kiiseyin formation, Par¢ikan formation and Boyaca formation on the basis of
their vertical sequential changes and lithologic characteristics. Kiiseyin formation is composed of fining-
upward interbedded sequence. Stratified conglomerate (Gm), trough cross-stratified sandstone (St), planar
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cross-stratified sandstone (Sp), horizontal-stratified sandstone (Sh) and ripple cross-laminated sandstone (Sr)
occur in the lower part of the sequence and, red mudstones (Fm) are in the upper part. These sequences
characterize meandering river facies. The Pargikan Formation, interpreted as channel/crevasse-splay,
swamp and lacustrine deposits and, is composed of interbedded sandstone — siltstone — grey claystone (SF),
low -angle cross-stratified sandstone (S), limestone (Pf), carbonaceous claystone (FI1), marl (FI12) and coal
(C). The formation passes laterally-vertically into Kiiseyin and Boyaca formations. The Boyaca Formation is
composed Stratified conglomerate (Gm), planar cross-stratified conglomerate (Gp), trough cross-stratified
sandstone (St), planar cross-stratified sandstone (Sp), horizontal-stratified sandstone (Sh), ripple cross-
laminated sandstone (Sr) and red mudstone Fm characterizing low sinuosity river.

Soft sediment deformation structures (slump folds) which indicate tectonically active areas were formed
within the lacustrine facies. The basin fill characteristics indicate that the sequence was developed in
response to regional extension related to major sinistral strike-slip Malatya Fault Zone and semiarid - humid
climate.
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Bu ¢alismada, Izmit Kérfezi sedimenter dolgusu, Hersek Burnu-Kaba Burun arasindaki sondaj verileri ile
korfez boyunca almmus olan yiiksek ¢oziiniirliiklii s1g sismik veriler kullamlarak incelenmistir. Calismada,
kérfez dolgusunun tabanindaki temel birime (Triyas) sadece kérfezin kuzey kiyisindaki iki sondajda
ulagilmis, diger sondaj ve sismik veri tabana kadara ulagamanustir. Bu nedenle eldeki veri, korfezin agulikh
olarak Orta-Ge¢ Kuvaterner’deki evrimini yansitmaktadir. Yapilan sismik yorumlamada korfez dolgusu
igerisinde birbirlerinden i¢ yansima sekillenmesi ve uyumsuzluk-korelani uyumluluk yiizeyleri ile ayrilmig
dort tinite belirlenmistir. Bu tiniteler, sondaj verilerinin sedimentolojik-paleontolojik incelemelerinden elde
edilen sonuglar ile karsilastinilarak, korfezin Kuvaterner dénemi evrimine bir yaklasimda bulunulmustur.

Buna gore, kdrfezde sedimentolojik-paleontolojik incelemeler iki adet kaba kirmtili istifin, camur katmanlan
ile ardalanmal olarak gelismis oldugunu gésterir (Ediger ve Ergin, 1995). Diisiik enerjili ortam isaret eden
¢amur katmanlar igerisindeki organizmalar kérfezin, Akdeniz ve Karadeniz kokenli sular tarafindan devamh
olarak etkilenmis oldugunu ortaya koymaktadir (Merig, 1995; Meri¢ vd., 1995). Kaba taneli cokeller ise,
bolgedeki deniz diizeyi degisimleri, tektonik etkenler ve bunlara bagli olarak sediment getirimindeki
degisimlerin varhgini isaret eder.

ABSTRACT

In this study, sedimentary deposition of the Gulf of Izmit was investigated using borehole data locating
between Hersek Burnu-Kaba Burun and high resolution shallow seismic data. In this interpretation, only two
boreholes at the northern shelf of the gulf could reach to the Triassic Basement. Thus, this study mainly
focused the Middele-Late evolution of the Izmit Gulf. Four seismic units were distinguished in the gulf
considering their reflection configurations and unconformity and correlate conformity surfaces. These seismic
units were compared with the sedimentologic and paleontologic interpretation of borehole data.

Sedimentological and paleontological investigations indicate that two coarse grained sedimentary layers
intercalating with mud strata exist in the gulf (Ediger ve Ergin, 1995). Mud layers implying the low energy
condition contain organisms from Mediterranean and Black Sea indicating that during its evolution, the Gulf
of [zmit has been affected by Mediterranean and Black Sea environments (Merig, 1995; Meri¢ vd., 1995). On
the other hand, existing of the coarse grained sediments indicate effects of the sea level fluctuations and
tectonic events in the gulf.
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Yiiksek ¢éziiniirliiklii sismik ve batimetrik galismalar, Istanbul Bogazi igerisinde yer alan kanal dolgusunun,
paralel i¢ yansimaya sahip iist boliimiiniin 6nemli oranda erozyona ugramis oldugunu gostermektedir. S6z
konusu erozyonal yiizey, giiniimiiz bogaz vadisi tabaninda yer alan bir i¢ kanal olusumu ile temsil
edilmektedir. Erozyon derecesi ve deniz tabani morfolojisi, erozyonu olugturan akigin giineyden kuzeye dogru
gergeklesmis oldugunu isaret etmektedir. S6z konusu erozyon, giiniimiizde bogazdaki iki tabakali akis
sisteminin Akdeniz kékenli alt tabakasi tarafindan olusturulabilecegi gibi, Akdeniz-Karadeniz arasindaki son
baglant1 sirasinda bogazda olugan akint1 da bu i¢ kanali meydana getirebilir. Bununla birlikte bogazda yapilan
sedimentolojik arastirmalarda, s6z konusu erozyonal kanal ve ¢evresinde son 5.000 yildir bir sediment
depolanmasimin gergeklesiyor oldugunun belirlenmesi (Algan vd., 2001; Kerey vd., 2004), erozyonal olgunun
ardindan son 5.000 yilda bu alanlarin bir depolanma ortamina déniigmiis oldugunu géstermektedir. Bu durum,
gliniimiiz alt akint1 sisteminin hizinin s6z konusu erozyonal kanah olugturamayacagini ve bu kanalin olusumu
icin daha eski ve giiglii bir akintinin gerektigini igaret etmektedir. Bu nedenle, Ryan vd. (1997; 2003)
tarafindan onerilmis olan ve Akdeniz-Karadeniz arasimdaki son su baglantisi sirasinda, Akdeniz sularmimn
bogazdan gegerek Karadeniz’i hizla doldurmus oldugu hipotezinin, bogazdaki erozyonal kanalin olusumu igin
daha uygun bir model olabilecegi diigiiniilmektedir. Karadeniz’in bu hizh dolusu sirasinda, Akdeniz sularinin
bogazda gozlenen erozyonal kanali olusturabilecek kadar yiiksek bir enerjiye sahip olmasi gerekir. Bu
olgunun ardindan bogazdaki bazi alanlarda sediment depolanma islemi yeniden baglamis olmalidir.
Giintimiizden yaklasik 5.000-4.000 y1l 6nce kurulmus olan bogazdaki iki tabakali akis sistemindeki alt
akintiyr olusturan Akdeniz kokenli sularin ise, bogazin giiniimiizde sahip oldugu batimetrinin son seklinin
olusmasinda etkili oldugu goériilmektedir.

[stanbul Bogazi Marmara Denizi ¢ikisinda yapilan sismik incelemeler ise, bu alanda yer alan denizalt
deltasimin {i¢ adet parasequens setinden olustugunu ortaya koymustur. Bu veriler s6z konusu deltanmn,
Marmara Denizi diizeyinin -47m’deki bir goreceli sabit déneminde depolanmaya basladigim ve devaminda
sirastyla lowstand, transgresif ve highstand ortamlan altinda evrimine devam ettigini ortaya koymaktadir. Bu
sonug s6z konusu delta evriminin, Hiscott vd. (2002) tarafindan iddia edilmis oldugu gibi Karadeniz sularim
Marmara Denizi’'ne bosalmasi ile degil, kiiresel deniz diizeyi yiikselimi ve karasal sediment getirimi
tarafindan kontrol edilmis oldugunu gostermektedir. Deltanin pozisyonu ve gelisim y6nii onun, daha énce de
Alavi vd. (1989) ve Oktay vd. (2002) tarafindan da soylenmis oldugu gibi Kurbagahdere tarafindan
gelistirilmis oldugunu kamtlar.
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ABSTRACT

Detailed seismic and bathymetric interpretation revealed that upper part of the deposits in the Strait of
Istanbul consisting of parallel strata has mostly been eroded subsequently to their deposition. The resulting
erosion surface is represented by the present inner channel formation within the strait. Erosional rate and
seafloor morphology indicate that the flow direction was from south to north. This erosion might have been
produced by the lower Mediterranean current of present two-way Sflow system or perhaps it was produced
during the beginning of the latest connection between the Marmara and the Black Seas. However, within the
channel and on the flanks of the strait, some sedimentary deposits indicate depositional conditions that have
occurred since the last 5 ka BP over an erosional event (Algan et al., 2001; Kerey et al., 2004). This implies
that the velocity of the present day lower Bosphorus current could not have formed this channel, but an
earlier and stronger erosional effect is needed to explain it. Thus a better interpretation for origin of the
erosion along the strait may be the hypothesis of abrupt flooding of the Black Sea by Mediterranean waters at
the beginning of the latest connection between the Marmara and the Black seas (Ryan et al., 1997, 2003).
During this flood, Mediterranean waters must have possessed enough energy to form this kind of channel.
Sediment deposition must have started later, in some parts of the eroded channel. The Mediterranean bottom
current of the present two-way flow system, which was established at about 54 ka BP, has given the latest
shape to the strait floor.

Seismic stratigraphic interpretation has revealed that the delta on the southern entrance of the Strait of
Istanbul consists of three parasequence sets. Deposition started during a stillstand at —47 m and it evolved to
lowstand, transgressive and highstand systems tracts respectively. This finding indicates that the delta
development has been controlled by the rising global sea level and riverine sediment supply, and not related
to a strong outflow from the Black Sea (Hiscott et al., 2002). Position and progradation directions of the delta
confirm that it has been developed by the Kurbagalidere Stream as previously recognized by Alavi et al.
(1989) and Oktay et al. (2002).
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Geology of Old Konya Lake and Importance for Catalhiyiik Settlement
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Eski Konya Golii, I¢ Anadolu Bélgesi’nde Konya, Gumra, Karaman, Eregli ve Karapinar ovalarini igine alan
Biiyiik Konya Kapah Havzasi’nda yer almaktaydi. Havza’yr batida, Erenler Dag; giineyde, Orta Toros
Daglarinin kuzey kesimleri; doguda, Nigde-Bor Havzasi; kuzeydoguda, Karacadag volkanik kiitlesi, kuzeyde,
Bozdaglar ile Obruk Platosu gevrelemektedir. Havzanin orta kesimlerinde Karadag yer almaktadir. Havza
tabani, Pleistosen’in pliiviyal donemlerinde ortalama derinligi 15-20 m ve yiizey alani1 4340 km” olan bir gglle
kaplanmistir. Bu gol, Ca™ ve Mg bikarbonatlar bakimindan zengin, alkalen bir g6ldii. Bugiin Eski Konya
Géliinii ¢evreleyen morfolojik iinitelerin kenarinda, eski kiyi taragalari, kiyr setleri, kum depolari ve kiyi
kordonlarma ait izler yer almaktadir. Bolgede yapilan taraca incelemelerinde Dreissensia fosil ve kavkilar
iceren kum, gakil ve beyaz kalkerli marn goriilmektedir. Ust kiy1 taragasinin yas1 30.000 yildan daha fazla
oldugu sanilmaktadir. Bu gél seviyesinin 17.000 yil 6nce iklimin kuraklagmasi ile biiyiik élgiide diistiigiinii
gostermektedir.

Holosen’de iklimin 1hmanlagmasiyla birlikte, g6l seviyeleri ¢ekilmeye baslamis ve ortaya ¢ikan diizliikler
birer ova olusturmustur. Bu verimli ovalar, gollerin kiyilar ve aliivyal diizliikler ilk insanlara ev sahipligi
yapmisgtir. Giiniimiizde oldugu gibi o zamanin insani i¢in de hayat kaynagi olan su, buna bagh tarimsal
faaliyetler ve akarsu ya da g6l kenarmda veya igindeki tiirlerin, hayvanlarin besin kaynagi olmasi nedeniyle
diinyanin ilk sehri Catalhdyiik eski Konya gélii kenarmda ve Cargamba Cayi’min birikinti yelpazesi iizerinde
kurulmugtur.

O donemde Catalhoyiik’iin giineyinde genis g6l depolanndan mevcut verimli diizliikler bulunurken,
kuzeyinde ise Eski Konya Goélii hala mevcudiyetini devam ettirmekte idi. Can Hasan, Alibeyhdyiigii gibi
yerlesmeler de daha sonraki zamanlarda bu géliin kenaria kurulmustur.

Eski Konya Gélii’ne ait izler, giin gegtik¢e azalmaktadir. Ciinkii havzada dis kuvvetlerin tesiri ile asindirma
ve biriktirme faaliyetleri devam etmektedir. Giincel ¢6l olusumu gozlenmektedir, 6nlem alinmazsa
Tiirkiye'nin ilk biiyiik ¢6l1 alani olusabilir. Ayrica kiyidaki kiyr kordonlant ve kum setleri, kum ocaklan
seklinde isletildigi i¢in bu depolar tahrip edilmektedir.

Caligmanin amaci, eski Konya Goélii’niin evrimi ile birlikte Catalhdyiik’iin iligkisinin ag1ga ¢ikarilmasidir.
Boylece medeniyetler i¢in kaynak olusturmus Anadolu’nun ortasinda gelisen diinyanin ilk sehrine ait bir
paleocografik problemin ¢6ziilmesine katki saglamak amaglanmaktadir. Ayrica Eski Konya Gélii’niin
ozelliklerinin iyi anlagilmasi, kiiltiirel jeoloji agisindan yerbilimlerinin énemini, kiiltiir ve jeoloji iliskisinin
irdelenmesi i¢in ¢aligma alani olugturmaktadir.

ABSTRACT

Ancient Konya Lake was located in Great Konya Closed Basin including Konya, Cumra, Karaman, Eregli
and Karapinar plains in the Middle Anatolia Region. The Basin is bordered by, in the west, Erenler
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Mountain, in the south, north regions of Middle Taurus Mountains; in the east, Nigde-Bor basin, in the
northeast, Karacadag volcanic rock mass; and in the north, Bozdaglar and Obruk Plateau. Karadag is
located in the middle of the basin. Basin floor is covered by a lake which had average depth of 15-20 meters
and surface area of 4340 km’ in the fluvial period of Pleistocene. This lake was an alkaline lake which was
rich of Ca™” and Mg bicarbonates. Today, there are traces belonging to old coastal terraces, coastal bars,
sand depots and coastal cordons near morphological units of surroundings Ancient Konya Lake. The terrace
investigations in the region through sand, gravel and white calcareous marl was seen including Dreissensia
Jossil. Top coastal terraces age is supposed to be over 30.000 years. This shows us the lake level was lowered
considerably by the starting of the climate drought 17.000 years ago.

In the Holocene as the climate gets mild, lake levels was getting lower and the lands Jformed plains. These
Jfertile plains, coasts of lakes and alluvial smoothness were host for the ancient man. Water, as today’s
present and that periods ancient man’s life source, related agricultural activities and at the shoreline of river
or lake, also the species near were food resource like animals etc; for these reasons the World’s first city
Catalhdyiik is founded at the edge of Ancient Konya Lake and on Carsamba Creek’s depositional fan. At that
period in the south of Catalhéyiik there were fertile plains formed by wide lake depots existing and in the
north side Ancient Konya Lake was still present. Can Hasan, Alibeyhoyiigii settlements was founded at the
edge of Ancient Konya Lake at later times.

The traces belong to Ancient Konya Lake decreases day by day. Because by the effects of exterior forces,
erosional and depositional activities in the basin is continuing. Current desert forming is observing, and if
there is not any caution about that, first desert may occur. Also coastal cordons and sand bars depots are
being destroyed as sand quarry at the coast.

The aim of this study, to bring the relationship between Ancient Konya Lake evolution and Catalhdyiik out
into the open. In this manner, the aim is give some help to solve the paleogeographical problem for which
Jormed source for civilizations, belonging world’s first city of growing in the middle of Anatolia. Also, to form
a study area for understanding properties of Ancient Konya Lake, the importance of geological sciences in
the point of view of cultural geology, and for investigating the relationship between culture and geology as
well.
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Bu ¢alisma, Van Gélii dogusunda yiizeyleyen Ust Miyosen’de g¢okelmis jipslerin sedimantolojik ve
petrografik ozelliklerine gére ¢okelme ortamlarimi saptamak ve calisma alaninda yiizeyleyen jipslerin
paleocografik evrimine bir yaklasimda bulunmak amaciyla hazirlannustir.

Calisma; arazi, laboratuar ve biiro ¢ahsmalar olmak iizere ii¢ asamada yapilmistir. Arazi ¢alismalar sirasinda
bdlgede yiizeyleyen birimler tespit edilmis, bunlann stratigrafik-tektonik iligkileri belirlenmistir. Ayrica
amaca uygun sekilde bélgede yiizeyleyen jipslerden sistematik &rnekler almmstir. Laboratuar calismalarinda,
alman bu kayag 6rneklerinin ince kesitleri yapilmis, petrografik incelemeler yiiriitiilmiistiir. Konu ile ilgili
yaynlar taranmis ve gerekli dokiimanlar hazirlanmistir.

Calisma alaminda serpantinit, radyolarit, peridodit, seyl ve kiregtas olistolitlerinden olusan Ust Kratese yash
ofiyolit karisigi; Ust Oligosen-Alt Miyosen yash g¢amurtagi, kumtagi, silttagi ve kiregtasi ardalanmasindan
olusan Van Formasyonu; Ust Miyosen Yash Kurtdeligi Formasyonu; Pliyosen yaslt Agarti formasyonu ve
bununla es yasl karasal Araplar Bazalt: bulunmaktadir. Yine Pliyosen’de gelisen volkanizmanin piroklastik
lirinlerinden olusan Ermisler formasyonu tiim bu birimleri uyumsuz olarak értmektedir. Pliyo — Kuvaterner
yasl gol ve akarsu ¢okelleri ise gol kiyr seridi ve akarsu tabanlarmi 6rtmektedir.

Inceleme alaninda yer alan giincel aliivyal-delta ¢okelleri digindaki tiim birimlerin dokanak iligkileri
tektoniktir.

Aragtirmaya konu olan jips oluguklan, Kurtdeligi formasyonu ile yanal diisey gegisli olan Koluz iiyesi olarak
adlandimlmaktadir.

Yapilan arazi ve laboratuar ¢ahismalar sonucunda Bélgedeki jipsler 4 ayn fasiyese aynlmgtir. Bu fasiyesler
sunlardir;

1. Masif Jipsler

2. Lifsi 1smsal jipsler.

3. Serbest biiyiimeli ikizlenmeli jipsler.
4. Bireysel jipler.

Incelenen jips drneklerinin porfiroblast, alabastin, kataklastik tiirii evaporitik dokular gosterigi goriilmistiir.
Ayrica bu dokulardaki mikrokristalen, yar 6zsekilli tabuler, prizmatik gubuksu yapili jips kristallerinin optik
ozellikleri karakteristik olarak gozlenmektedir. Alinan jips &rneklerinin minerolojik bilesimlerini ortaya
koymak amaciyla yiiriitiilen XRD ¢alismalan halen siirmektedir.

Yapilan ¢ahgmalar sonucunda bélgede yiizeyleyen Pliyosen oncesi kayaglarn ofiyolit bindirmeleri ve

volkanik faaliyetler nedeniyle ilksel yapilarmi tiimiyle kaybettikleri gdzlenmistir. Caligma alandaki ipsler
de tamamen ilksel konumlarmi kaybettmisler ve kataklastik bir yapr kazanmuslardir. Diizenli bir seri
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olusturmayan bu jipslerden alinan 6mekler incelendiginde bu jipslerin derinden siga dogru bir gélsel alanda
olustugu ve g6l sularinm hizli bir sekilde buharlastigi ortaya ¢ikmaktadir.

Anahtar Kelimeler: Van Gélii, Timar, Koluz Uyesi, Jips, Evaporit

ABSTRACT

This study was carried out so as to determine sedimentataion mediums according to sedimantologic and
petrographic features of gypsums sufaced in the east of Lake Van and to have an approach into the
paleogeographic evolution of gypsum surfaced in the researching field.

The study was carried out in three stages including field, laboratuary and office process. While examining on
the field, surfacing units and their stratigraphic and tectonic relations were determined. And also systematic
samples of gypsums surfacing the field were taken into account. Appropriately to the target. The thin sections
of those rock samples were made and petrographic examinations were carried out laboratuary studies.
Ofiolite complex of Upper Cretaceous aged which was formed by serpantinite, peridotite, shale and
limestone, Van formation of Upper Oligocene — Lower Miocene aged mudstone, sandstone, siltstone and
limestone sequence, Kurtdeligi formation of Upper Miocene and semi-aged Agarti and Araplar Basalt
Jformations of Pliocene are available in the study area. It was also observed that Ermigler formation formed
by piroclastic products of the volcanism which was developed during the Pliocene covers all the
aforementioned units discordantly. Plio-Quaternary aged sediments of lakes and rivers cover the littoral area
and the river banks.

Contact relations of all units except for the current aluvial-delta sediments are tectonic.

The gtysums formations are named as memebers af Koluz and laterally-vertically transitive of Kurtdeligi
Formation.

As a consequence of the research the gypsums in the region are discriminated into four facies.

1-  Massive gypsums

2- Fibrous radial gypsums

3-  Free-growth twinned gypsums

4-  Individual gypsums
It was observed that the examined gypsums samples showed evaporitic tissues in the form of porphyroblast,
alabastrine, cataclastic. The optic features of gypsum cristals in the form of microcristalene, semi-particular
shaped tabular, sticks pattern was also observed characteristicly.

The validating XRD process in order to show up mineralogic compounds of gypsums sample is stil
continuing.

As a result of the investigation, it was observed that rocks surfaced in the region before Pliocene have entirely
lost their preliminary formations due to ofiolite thrust and volcanic facilities. The gypsums in research area
have completely lost their preliminary formations and gained a cataclastic formation. When examining those
samples taken from gypsums, it can be understand that those gypsums have formed from deeep to shallow
lake area and the water of the lake has evaporated fastly.

Keywords :Lake Van, Timar, Koluz member, gypsum, evaporates
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Van Golii’niin dogusunda Kuvaterner yash sedimanlar genis alanlarda yiizeylenir. Akarsu-gol sistemi i¢inde
ve g6l kiyisinda depolanmis bu sedimanlar; gakil, kum, silt ve kil tane boyuna sahip kirmtihlardir. Van Ili
Merkez ilgeye bagh Yumrutepe koyii, Beyiiziimii kdyii, Kurubas koyii, Bardakgr koyii ile Edremit ilgesine
bagh Cigekli beldesi ¢evresindeki yiizleklerden alan kilce zengin 10 6rnek kullanilarak yapilan ve Yiiziincii
Y1l Universitesi Bilimsel Arastirma Projeleri Baskanhgi’nm destekledigi 2002-MIM-110 nolu ‘Van Gélii
Havzas1 Pliyo-Kuvaterner Cokellerinin Sedimantolojik ve Stratigrafik Incelenmesi’ adli proje kapsaminda
ylriitiilen bu ¢aligmada, 6rmeklerin mineralojik bilesimlerinin belirlenmesi ve kékensel yoruma gidilmesi
amaglanmistir. Bu amagla 6rneklere 6ncelikle kil ayirma islemi uygulanmistir. Etiivde kurutma, elek analizi
ve pipet analizi ile elde edilen kil fraksiyonu iizerinde x-151m difraksiyonu, diferansiyel termal analiz + termal
gravimetri, XRF ana element analizi ve taramah elektron mikroskop incelemeleri yapilmistir. Bu analizler;
Hacettepe Universitesi Jeoloji Miihendisligi Boliimii, Cukurova Universitesi Toprak Bolimii ve MTA Genel
Miidiirliigli MAT Dairesi laboratuvarlarinda gergeklestirilmigtir. X-151mm1 difraksiyonu ve diferansiyel termal
analiz + termal gravimetri ¢aligmalan 6rneklerin tamaminda simektitin (montmorillonit) baskim kil minerali
oldugunu, kaolinit ve nadiren klorit ile paligorskitin simektite eslik ettigini gostermistir. Orneklerde kil disi
mineral olarak kirintih kuvars, feldispat, mika ve kimyasal ¢6kelim trtinii kalsit, dolomit ve diyatome kavki
ya da iskeletleri kaynakl oldugu diistiniilen amorf silis bulunabilmektedir. Se¢ilmis 1 6mek {izerinde taramal
elektron mikroskop kullanilarak yapilan incelemelerde 6meklerin kirintih  dokuya sahip olduklan
gozlenmistir. Bu incelemelerde ayrica, kil minerallerinin kristal yapilarimin iyi gelismedigi ve simektit
minerallerinin kirmtili feldispatlarin alterasyon lriinii olarak g6l ortaminda olustuklar belirlenmistir.

ABSTRACT

Quaternary sediments outcrop in large areas at the East of Lake Van. These are clastic sediments composed
of gravel, sand, silt, clay deposited in fluvio-lacustrine and marginal-lake environments. This study was made
using the 10 clayey rich samples taken from around Yumrutepe, Beyiiziimii, Kurubas, Bardak¢t and Cigekli
villages of Van and supported financially by Scientific Research Project Presidential of Yiiziincii Yil
University as a part of project named “Sedimentologic and Stratigraphic Investigation of Plio-Quaternary
deposits around Lake Van”. The aim of this study is to determine the mineralogy of these samples and to
investigate the origin of these minerals. Firstly the clay fractions were gained by means of dehydration in
oven, sieve analysis and pipette analysis. X-ray difraction, differantial termal analysis + termal gravimetry,
XRF major oxide and SEM methods used on clay fractions. These analyses were achieved in Geology
Department of Hacettepe University, Soil Department of Cukurova University, MAT Department
Laboratories of MTA General Directorate. According to results of x-ray difraction and differantial thermal
analysis + thermal gravimetry, smectite (montmorillonite) is the dominant clay mineral while kaolinite and
rare chlorite and paligorskite accompanying it. The nonclay minerals in samples are clastic quartz, feldspar,
mica, chemically precipitated calcite and dolomite; amorphous silica that is probaly originated from shells or
skeletons of diatoms. SEM study indicated that the samples have clastic texture, the crystal struvtures of clay
minerals were badly grown up, the smectites are the alteration products of clastic feldspars and this
alteration occured in lake environment.
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Bu ¢alismada, Siyah Aladag Napi’na ait Geg Permiyen yash Zindandere Formasyonu foraminifer
biyostratigrafi ve sistematiginin ortaya konulmasi amaglanmistir. Calisma Dogu Toroslar’da Yahyali-
Mansurlu yoresinde yapilan Biikliiyurt Olgiilii Stratigrafik Kesiti’nde gergeklestirilmistir. Cahsma bélgesinde
Siyah Aladag Nap1 Orta (?)-Ge¢ Devoniyen - Triyas yas araliginda yer alan ¢okeller ile temsil edilir. Bu
¢aliyma kapsaminda incelenen Geg¢ Permiyen yagh Zindandere formasyonu, tabanda olasihikla Geg
Permiyen’in en alt diizeylerine karsilik gelen kuvars kumtasi diizeyi ve lizerine gelen s1g denizel ortamda
cokelmis karbonatlarla, iist diizeyleri ise kuvars kumtagi ara diizeyli Dasiglad algler bakimindan oldukg¢a
zengin, s1g denizel ortamda ¢6kelmis karbonatlardan olusur.

Biyostratigrafik ¢aligmalarda, Zindandere Formasyonu’nun alt diizeylerinde tespit edilen Langella cukurkoyi
Sellier de Civreeux et Dessauvagie, Langella aff. venosa Lange, Langella perforata langei Sellier de
Civreeux et Dessauvagie, Geinitzina taurica Sellier de Civreeux et Dessauvagie, Pachyphloia cukurkoyi
Sellier de Civreeux et Dessauvagie, Pachyphloia ovata Lange, Pachyphloia iranica Bozorgnia,
Globivalvulina greaca Reichel, Globivalvulina vonderschmitti Reichel ve Neoendothyra reicheli Reitlinger
ile Orta-Ge¢ Murgabiyen, formasyonun orta diizeylerinde tespit edilen Dunbarula cf. nana Kochansky-
Devide and Ramovs, Dagmarita chanakchiensis Reitlinger, Hemigordiopsis renzi Reichel, Frondina permica
Sellier de Civreeux et Dessauvagie, Chusenella aff. conicocylindrica Chen ile Midiyen, formasyonun en iist
diizeylerinde tamimlanan Paradagmarita monodi Lys, Lousettita elegantissima Altiner and Bronnmimann,
Hemigordius bronnimanni Altimer ve Paraglobivalvulina gracilis Zaninetti and Altiner foraminifer toplulugu
ile de Culfiyen-Dorasamiyen yagsi tespit edilmistir. Yapilan biyostratigrafik c¢aligmalarda, Zindandere
Formasyonu’na ait kronostratigrafik diizeylerin 6zellikle Koyliioglu ve Altiner (1989)’a gore karsilagtirilmast
yapilmistir. Buna gore; Zindandere Formasyonu’nun orta-ge¢ Murgabiyen diizeyleri Eopolydiexodina
Zonu’na, Midiyen Chusenella Zonu’na, Culfiyen Paraglobivalvulina Zonu’na (kismen) ve ge¢ Culfiyen-
Dorasamiyen diizeyleri ise Paradagmarita Zonu'na karsilik gelmektedir. Mikropaleontoloji ¢aligmalarmnda;
15 bentik foraminifer cinsine ait 25 takson tamimlanmistir.

Anahtar Kelimeler: Stratigrafi, Sistematik, Bentik Foraminifera, Ge¢ Permiyen, Siyah Aladag Napi,
Zindandere Formasyonu.

ABSTRACT

The aim of this study is to determine the biostratigraphy and systematic of the foraminiferal fauna of the late
Permian Zindandere Formation in the Siyah Aladag Nappe. The study was carried on the Biikliiyurt
Measured Stratigraphic Section in the Yahyali-Mansurlu region from the Eastern Taurides. Siyah Aladag
Nappe in study area is represented by deposits of Middle (?)-Late Devonian-Triassic time interval. The Late
Permian Zindandere Formation examined in this study is composed of quartz sandstone and overlying
carbonate levels deposited in shallow marine environment at the basal part corresponding presumably to the

221



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

lowermost levels of Late Permian and towards the upper part, this is overlain by Dasycladacean Algae rich
carbonates with quartz sandstone intercalations deposited in shallow marine environment.

In biostratigraphic studies, Langella cukurkoyi Sellier de Civreeux et Dessauvagie Langella aff. venosa
Lange, Langella perforata langei Sellier de Civreeux et Dessauvagie, Geinitzina taurica Sellier de Civreeux
et Dessauvagie, Pachyphloia cukurkoyi Sellier de Civreeux et Dessauvagie, Pachyphloia ovata Lange,
Pachyphloia iranica Bozorgnia, Globivalvulina greaca Reichel, Globivalvulina vonderschmitti Reichel and
Neoendothyra reicheli Reitlinger were determined from the basal part of the Zindandere Formation and
middle-late Murghabian age was assigned based on this fauna. Dunbarula c¢f. nana Kochansky-Devide and
Ramovs, Dagmarita chanakchiensis Reitlinger, Hemigordiopsis renzi Reichel, Frondina permica Sellier de
Civreeux et Dessauvagie, Chusenella aff. conicocylindrica Chen were determined from the central part of the
Biikliiyurt Stratigraphic Section and this fauna mainly indicate the Midian age. From the upper part of the
section, Djulfian-Dorashamian age was assigned based on the co-occurence of Paradagmarita monodi Lys,
Lousettita  elegantissima  Altiner and  Bronnmimann, Hemigordius bronnimanni  Altiner and
Paraglobivalvulina gracilis Zaninetti and Altiner. As a result of biostratigraphic studies, chronostratigraphic
levels of Zindandere Formation were correlated with zonal schemes suggested by Koyliioglu and Altiner
(1989). Based on this correlation, the middle-late Murghabian levels of the Zindandere Formation
correspond to Eopolydiexodina Zone, Midian to Chusenella Zone, Djulfian to Paraglobivalvulina Zone
(partially) and late Culfian-Dorashamian levels correspond to Paradagmarita Zone. As result of this study,
25 taxa belonging to 15 benthic foraminifera genera have been identified.

Keywords: Stratigraphy, Systematic, Benthic Foraminifera, Late Permian, Siyah Aladag Nappe, Zindandere
Formation.
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Caligma alam Kahramanmaras ili, Elbistan il¢esi’nin yaklasik 22 km dogusunda yer alan Késeyahya Koyii
gineyinde yer alir. Dogu Toroslar’da bu bélgede stratigrafik ézellikleri birbirinden farkli olan allokton
birimler yayilim gésterir. Késeyahya Koy’ giineyinde. Giilbahar Napi’na ait bir dilim iizerine tektonik
dokanakla, altta erken Geg Triyas yash Ammonit fosilleri igeren kiregtaglari, ortada Geg Triyas-Erken Kretase
yash meritik karbonat ve kalsitiirbidit, iistte ise Geg Kretase yash pelajik, cortli kiregtaglarini igeren
Késeyahya Napr gelir (Bedi ve dig., 2005).

Giilbahar Napi'na ait birimlerden Koseyahya Olgiilii Stratigrafik Kesiti ahnmustir. Bu ¢alismanim amaci, bu
stratigrafik kesitten elde edilen orta Karniyen Radyolarya faunasi ortaya ¢ikarilmasidir. Bu kesitin toplam
kalinligr 15.5 metredir. Altta ince-orta tabakal, yesil-sarimst yesil renkli kumtasi, mamn ardalanmasi ile
baslayan birim, bol Radyolarya igeren ince-orta tabakali, gri, bej renkli, killi kirectasi- yesil, sarimsi yesil
marn, camurtagi ardalanmasi ile devam eder. Kesitte daha iist bolimde, ¢oért nodiilleri iceren bol
Radyolarya’li, ince-orta tabakali gri, bej renkli kiregtasi, yesil, sarmsi yesil renkli, laminali marn ve ¢amurtasi
ardalanmasi gozlenir. Klastik igermeyen, yaygim gri, siyah renkli ¢ért nodiilleri igeren, ince-orta tabakal, gri,
bej renkli kiregtaglan kesitte en iistte goriilen litolojik birimdir.

Bu kesitteki kismen killi ve kismen de ¢ortlii kiregtaglarindan, iyi korunmus, bol ve gesitligi fazla Radyolarya
faunasi elde edilmistir. Bu galismada tamimlanan bazi Radyolarya taksonlar (Dumitricasphaera simplex
Tekin, Divatella spinosa Kozur ve Mostler, Weverella tetrabrachiata tetrabrachiata Kozur ve Mostler,
Palaeosaturnalis hugluensis Tekin, Triassocrucella baloghi (Kozur ve Mostler), Tetraporobrachia haeckeli
Kozur ve Mostler, Nevanellus conicus Kozur ve Mostler, Picapora robusta Kozur ve Mostler,
Spinotriassocampe carnica Kozur ve Mostler) daha énce Avusturya (Kozur ve Mostler, 1979, 1981) ve
Tirkiye’de (Tekin, 1999; Tekin ve Génciioglu, 2002) sadece orta Karniyen yash birimlerde tespit edilmistir.
Karakteristik Radyolarya toplulugu ve 6zellikle Kozur ve Mostler (1994)’in orta Kamiyen igin zon fosil
olarak kabul ettigi Tetraporobrachia haeckeli’nin varhgina bagh olarak, Giilbahar Napt’nin bu kesitte 6lciilen
kisminda elde edilen Radyolarya faunasi orta Karniyen olarak yaslandirilmistir.,

Anahtar Kelimeler: Radyolarya, orta Karniyen, Sistematik, Elbistan, Dogu Toroslar

ABSTRACT

The study area is located at the south of Koseyahya Village situated approximately 22 km east of Elbistan
Town of Kahramanmaras City. This region as a part of Eastern Taurides includes many allochthonous
sequences having different stratigraphical properties. At the south of Késeyahya Village, a slice of Giilbahar
Nappe is overthrusted by Kdseyahya Nappe including early Late Triassic Ammonite bearing limestones at
the base, Late Triassic-Early Cretaceous neritic carbonates and calciturbidites at the central part and Late
Triassic pelagic cherty limestones at the top (Bedi et al., 2005).
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Kéoseyahya Stratigraphic Section has been measured along the units of Giilbahar Nappe. Bu ¢aligmanin
amaci, bu stratigrafik kesitten elde edilen orta Karniyen Radyolarya faunas: ortaya ¢ikarilmasidir. The main
aim of this study is to research middle Carnian Radiolaria fauna obtained from this stratigraphic section.
Total thickness of this section is 15.5 m. It is characterized by an alternation of thin to medium-bedded, green
to yellowish green colored sandstone and marl at the base. Overlying parts are represented by an alternation
of abundant Radiolaria-bearing thin to medium-bedded, gray to beige colored, clayey limestone and green to
yellowish green colored marl, mudstone. Higher upper parts of the section include an alternation of abundant
Radiolaria and chert nodules bearing, thin to medium-bedded, gray to beige colored limestone, yellowish
green colored, laminated marl and mudstone. Uppermost part of the section is represented by clastic free,
thin to medium-bedded, gray to beige colored limestone with abundant gray to black colored chert nodules.

Well-preserved, abundant and diverse Radiolarian faunas have been obtained from partly clayey, partly
cherty limestones in this section. Some of the taxa (Dumitricasphaera simplex Tekin, Divatella spinosa Kozur
and Mostler, Weverella tetrabrachiata tetrabrachiata Kozur and Mostler, Palaeosaturnalis hugluensis Tekin,
Triassocrucella baloghi (Kozur and Mostler), Tetraporobrachia haeckeli Kozur and Mostler, Nevanellus
conicus Kozur and Mostler, Picapora robusta Kozur and Mostler, Spinotriassocampe carnica Kozur ve
Mostler) in this study have only been found in the Middle Carnian strata in Austria (Kozur and Mostler, 1979,
1981) and in Turkey (Tekin, 1999; Tekin and Gonciioglu, 2002). Based on the presence of characteristic
Jauna and presence especially of Tetraporobrachia haeckeli (index form of middle Carnian based on the
zonal scheme suggested by Kozur and Mostler (1994)), the age of the Radiolarian fauna obtained from this
section in Giilbahar Nappe is assigned as middle Carnian.

Keywords: Radiolaria, middle Carnian, Systematic, Elbistan, Eastern Taurides.
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Bu ¢alisma, Naldoken ve Cigekli kdyleri (Bornova-izmir) arasmda bulunan, Toros Kusagi-Bomova vahsi filis
zonu iginde genis yayilim sunan bir Mesozoyik kiregtasi blogunun fosil igerigi, i¢ stratigrafisi ve yasini ortaya
koymay1 amaglar. Blogun karbonat istifi iki boksit zonuyla kesilir. Alt boksit zonu Liyas-Dogger ve
Barremiyen-Albiyen kiregtaslar arasinda bulunur (Isintek ve dig., 2000). Ust boksit zonu Barremiyen’den
Albiyen’e kadar uzanan bir karbonat istifi iginde yanal olarak birka¢ kilometre izlenebilir, fakat yerel olarak
Jura ve Senomaniyen yash kiregtaglan arasinda gozlenir. Bu durum, ikinci boksit zonu olusumunun zaman
agmali oldugunu ve Kretase ¢okelme ortami iginde Jura tepelerinin varhgim gosterir.

Barremiyen-Albiyen istifi iginde yer alan boksit zonu altinda Salpingoporella cf. hispanica Conrad ve
Grabner igeren lagiin ve gel-git diizliigii ortamlarinda ¢okelmis kiregtaslari yer alir. Boksit zonu iizerinde iist
bdlimiinde Salpingoporella dinarica Radoicic igeren, gel-git altindan  gel-git iistii ortamlarma kadar
degisebilen ortamlarda ¢oékelmis kiregtaslarindan olusan bir istif yer alir.

Boksit zonunun dogrudan Jura kiregtaglarini iizerledigi alanlarda, altta yer alan kiregtas: istifi, Bajosiyen-en
erken Kimmericiyen yasini isaret eden, Selliporella donzellii Sartoni ve Crescenti, Redmondoides lugeoni
(Septfontaine) igerir ve lagiinden gelgit altina degisen ortamlarda ¢okelmistir. Aym kesitte iizerleyen
kiregtaglari ise alt ve orta bolimlerinde Chrysalidina gradata D’Orbigny, Pseudolituonella sp., Nezzazata
simplex Omara, Nezzazatinella sp., Ovalveolina sp., Sellialveolina sp., Cuneolina gr. pavonia D’Orbigny,
Cuneolina sp., Pseudonummuloculina sp. and Salpingoporella sp., iist béliimlerinde Montcharmontia sp.,
Hemicylammina cf. sigali Maync, Dicyclina sp., Keramosphaerina sp., Scandonea sp. igerir ve lagiinden gel-
git diizliigiine kadar degisen ortamlarda ¢okelmistir. Bu fosil toplulugu, istifin bu béliimii igin olasihikla en
erken Santoniyen’e uzanabilecek bir Senomaniyen-Tiironiyen yasi kullanilmasma izin verir.

Anahtar Kelimeler: Mesozoyik, Kiregtasi, Boksit, Foraminifer, Alg

ABSTRACT

This study aims to reveal the fossil content, inner stratigraphy and the age of a Mesozoic limestone block
which is widely exposed within the Bornova Wildflysch Zone of the Taurides, between Naldoken and Cigekli
villages (Bornova-Izmir). The carbonate stratigraphic succession is interrupted by two bauxite horizons. The
lower one is found between the Liassic-Dogger and the Barremian-Albian limestones (Isintek et al., 2000).
The second bauxitic horizon can be laterally followed a few kilometer within a Barremian to Albian
carbonate sequence, but is observed sometimes between the Jurassic and the Cenomanian limestones. Thus,
this bauxite occurrence is highly diachronous, reflecting the existence of Jurassic mounds in the Cretaceous
depositional environment.
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Within the Barremian to Albian seqence, the bauxite horizon is underlain by lagoonal to tidal limestones with
Salpingoporella cf. hispanica Conrad and Grabner and is overlain by a thick subtidal to supratidal limestone
sequence, containing Salpingoporella dinarica Radoicic in the upper part.

Where the bauxite horizon directly overlies the Jurassic limestones, the underlying Jurassic sequence is
characterized by subtidal to lagoonal limestones containing Selliporella donzellii Sartoni and Crescenti and
Redmondoides lugeoni (Septfontaine) indicating a Bajocian to earliest Kimmeridgian age. The overlying
limestones, in this section, is represented by tidal to lagoonal limestones including Chrysalidina gradata
D’Orbigny, Pseudolituonella sp., Nezzazata simplex Omara, Nezzazatinella sp., Ovalveolina sp.,
Sellialveolina sp., Cuneolina gr. pavonia D’Orbigny, Cuneolina sp., Pseudonummuloculina sp. and
Salpingoporella sp. in the lower to middle part and Montcharmontia sp., Hemicylammina cf. sigali, Dicyclina
sp., Keramosphaerina sp., Scandonea sp., in the uppermost part. This recorded fossil assamblage allows us to
assign a Cenomanian—Turonian age, up to a probable earliest Santonian age for this succession.

Keywords: Mesozoic, Limestone, Bauxite, Foraminifer, Algae
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Orta Toroslar’da Egridir géliiniin giineydogusunda, Yilanh kdyii civarinda Antalya Naplar’min alt napmi
olusturan Cataltepe Napi’na ait pelajik g¢okeller yiizeylenmektedir. Calisma alaninda, Noriyen yash
klastiklerle baslayan birim, iistte Jura-Kretase yash radyolarit ve gortler ile devam etmektedir. Bu ¢alismada,
Cataltepe Napi'na ait Yilanli biriminin pelajik ¢okellerindeki Radyolarya faunalarinin belirlenmesi ve
bununla iliskili olarak gékelme ortamlarinm incelenmesi amaglanmaktadir. Bu kapsamda, Cataltepe Nap’1
icerisinde farklh lokasyonlardan alman stratigrafik kesitlerde, nap igerisinde farkli yaglar gésteren Radyolarya
faunalar tespit edilmigtir. Bunlardan ¢alisma alammin kuzeyinde yer alan Caykoy Olgiilii Stratigrafik
Kesiti’nden elde edilen Novixitus mclaughlini Pessagno, Stichomitra communis Squinabol, Rhopalosyringium
sp. Radyolarya faunasina gére orta Albiyen-ge¢ Senomaniyen yas, giineyinde yer alan Akdogan Olgiilii
Stratigrafik Kesiti’nden elde edilen Higumastra inflata Baumgartner, Paronaella mulleri Pessagno, Emiluvia
sp., Triactoma sp., Palinandromeda podbielensis (Ozvoldova), Podobursa helvetica (Riist), Spongocapsula
perampla (Rist), Mirifusus sp., Transhsuum sp. Radyolarya faunasina gore ge¢ Batoniyen-erken
Kimmericiyen yaslari belirlenmistir. Bu veriler 1s1¢inda, Cataltepe Napi’min ¢alisma alaninda Jura ve Kretase
yash pelajik ¢okeller igerdigi ve bunlarm nap igerisinde farkh ortamlarda ¢ékeldi §i belirlenmigtir.

Anahtar Kelimeler: Radyolarya, Cataltepe Nap1, Orta Toroslar

ABSTRACT

In central Taurides, the pelagic sediments of the Cataltepe Nappe which constitutes the lowert nappe of the
Antalya Nappes crop out in the southeastern part of Egridir lake, near Yilanli village. In the study area, as
the lower part of this unit is represented by clastics of Norian age, the upper part of this unit is characterized
by radiolarites and cherts of Jurassic-Cretaceous age. In this study, the radiolarian fauna of the pelagic
sediments in the Yilanli Unit of the Cataltepe Nappe and its relation with the depositional environments is
aimed to examine. In this view, different radiolarian faunas were determined in the stratigraphic sections
which were collected from different locations in the Cataltepe Nappe. Among these sections, in the Caykdy
Stratigraphic Section in the northern part of the study area, the middle Albian-late Senomanian age is
assigned due to co-occurrence of radiolarian taxa as Novixitus mclaughlini Pessagno, Stichomitra communis
Squinabol, Rhopalosyringium sp. In the Akdogan Stratigraphic Section in the southern part of the region, the
late Bathonian-early Kimmeridgian age is assigned due to co-occurrence of radiolarian taxa as Higumastra
inflata Baumgartner, Paronaella mulleri Pessagno, Emiluvia sp., Perispyridium sp., Triactoma sp.,
Palinandromeda podbielensis (Ozvoldova), Podobursa helvetica (Riist), Spongocapsula perampla (Riist),
Mirifusus sp., Transhsuum sp.. According to this data, it is suggested that the Cataltepe nappe contains
Jurassic and Cretaceous pelagic sediments and they were deposited in different parts of the nappe in the
region.

Keywords: Radiolaria, Cataltepe Nappe, central Taurides
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Calisma bolgesi, Orta Toroslar’da Antalya iline bagli, Akseki ilgesinin giineybatisinda ‘Flis Koridoru’ diye
tanimlanan bolgede yer almaktadir. Bu ¢alisma kapsaminda Antalya Naplari’nin Alakirgay Napi’nda olgiilen
Hocakéy ve Karaahmetler Olgiilii Stratigrafik Kesitleri'nden elde edilen Kretase Radyolarya’larmin
biyostratigrafisi ve sistematigi incelenmis ve bu faunadan elde edilen yas verileriyle Antalya Naplari’nin
genel stratigrafisine katki konulmaya ¢alisilmistir.

Akseki ilgesi’ne baglh Hocakoy Koyii’niin 2 km kuzeybatisinda yer alan stratigrafik istif silisifiye gamurtasi
ve ¢6rt ardalanmasindan olugsmakta olup, Hocakéy Radyolarit’i iginden 10 adet 6mek ahnmistir. Bu
6rneklerin Radyolarya faunasinin analizleri sonucunda 19 cinse ait 24 adet takson saptanmistir. Bu kesitte en
alt seviyelerden aliman 6meklerdeki Acanthocircus trizonalis dicranacanthos (Squinabol), Angulobracchia (?)
portmanni portmanni Baumgartner, Emiluvia chica decussata Steiger, Mirifusus sp. cf. M. dianae minor
Baumgartner, Sethocapsa kaminogoensis Aita ve Okada, Sethocapsa kitoi Jud, Deviatus diamphidius
diamphidius Foreman, Halesium sp. cf. H. Irregularis Steiger, Tritrabs casmaliaensis (Pessagno),
Pantanellium nodaculeatum Steiger faunasina gére Berriyasiyen yasi belirlenmistir. Kesitin orta seviyesinde
Cecrops septemporatus Zonu’nu karakterize eden Radyolarya faunasina bagh olarak ge¢ Valanjiniyen-erken
Barremiyen yasi elde edilmistir. Kesitin en {ist seviyesinde Crucella cachensis Zonu’nu karakterize eden
Radyolarya faunasina bagl olarak Turoniyen yasi elde edilmistir. Bu faunalar daha onceki Radyolarya
¢aligmalan ile (O’Dogherty, 1994; Jud,1994) karsilastinlmistir.

Akseki ilgesi'ne bagh Kepez beldesinin kuzeyinde yer alan Karaahmetler Koyii’niin 500 m kuzeyinde ise
Hocakoy Radyolariti’nin Kretase yagh Radyolarya faunas1 caligilmisgtir. Bu kesitten 37 adet 6rek almmgstir
ve bu 6meklerden 37 cinse ait 62 adet Radyolarya taksonu saptanmugtir. Kesitin tabani, bu seviyelerde
bulunan karakteristik Cryptamphorella conara (Foreman), Hemicryptocapsa capita Tan, Pseudoeucyrtis
tenuis (Riist), Archaeodictyomitra tumandae Dumitrica, Mictyoditra thiensis (Tan), Becus gemmatus Wu,
Clavaxitus clava (Parona), Archaeodictyomitra leptocostata (Wu ve Li) faunasina bagl olarak Hotriviyen
yaghdir. Yukan seviyelere dogru Hotriviyen’den Turoniyen’e kadar devamh olan Radyolarya faunalar vardir.
Bu faunalar daha onceki Radyolarya ¢aligmalan ile (O’Dogherty, 1994; Jud,1994) karsilastinlmistir ve
sirasiyla Hiscocapsa asseni, Thanarla spoletoensis, Crucella cachensis ve Alievium superbum Zon’larim
karakterize eden Radyolarya faunalan bulunmustur.

Anahtar Kelimeler: Radyolarya, Biyostratigrafi, Sistematik, Kretase, Antalya Naplart.

ABSTRACT

The study area is situated in the southwestern part of Akseki Town of Antalya City, in central Taurides, that
is named as ‘Flysch Corridore’. In this study, the biostratigraphy and systematics of the Cretaceous

228



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

Radiolarians from Karaahmetler and Hocakdy Stratigraphic Sections in the Alakir¢ay Nappes of Antalya
Nappes have been investigated and by this age determinations that were collected from the Radiolarian
Jfaunas the general stratigraphy of the Antalya Nappes have been tried to be contributed.

Stratigraphic sequence, in 2 km SW of Hocakéy Village of Akseki Town, consists of an alternation of siliceous
mudstone and chert, and ten samples were collected from the Hocakéy Radiolarite. As a result of study on
this section, 24 Radiolaria taxa belonging to 18 genus were determined. The age of the basal part of the
section is determined as Berriasian, based on Acanthocircus trizonalis dicranacanthos (Squinabol) emend.
Foreman, Angulobracchia (?) portmanni portmanni Baumgartner, Emiluvia chica decussata Steiger,
Mirifusus sp. ¢f. M. dianae minor Baumgartner, Sethocapsa kaminogoensis And Okada, Sethocapsa kitoi Jud,
Deviatus diamphidius diamphidius Foreman, Halesium sp. cf. H. [rregularis Steiger, Tritrabs casmaliaensis
(Pessagno), Pantanellium nodaculeatum Steiger fauna collected from the lowermost levels. In the middle
paris of the section the age is late Valanginian-Barremian by Cecrops septemporatus Zone. Upper part of the
section is represented by characteristic Radiolarian fauna of Crucella cachensis Zone, therefore the Turonian
age is assigned for this part of the section. These faunas have been compared with previous radioarian
investigations including O 'Dogherty (1994) and Jud (1994).

In 500 m N of Karaahmetler Village, N of Kepez locality of Akseki Town, Cretaceous Radiolarian fauna of
the Hocakdy Radiolarites have been evaluated. 37 samples have been collected from this section, from which
62 Radiolaria taxon of 38 genus have been determined. According to the characteristic Cryptamphorella
conara (Foreman), Hemicryptocapsa capita  Tan, Pseudoeucyrtis tenuis (Riist), Archaeodictyomitra
tumandae Dumitrica, Mictyoditra thiensis (Tan), Becus gemmatus Wu, Clavaxitus clava (Parona),
Archaeodictyomitra leptocostata (Wu and Li) fauna, the age of the lowermost part of the section is
Hauterivian. Through the upper levels the Radiolarian fauna continue from Hauterivian up to Turonian and
these faunas have been compared with previous Radioarian investigations as O’Dogherty (1994) and Jud
(1994). Radiolarian faunas of this part of the section belong to Hiscocapsa asseni, Thanarla spoletoensis,
Crucella cachensis and Alivium superbum Zones respectively.

Keywords: Radiolaria, Biostratigraphy, Systematic, Cretaceous, Antalya Nappes.
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Davutlar Formasyonu’nun Kampaniyen-Mestrihtiyen Yash Yeni Ostrakod Taksonlari,
Devrekani (Kastamonu)

New Campanian-Maastrichtian Ostracoda Taxa from Davutlar Formation,
Devrekani (Kastamonu)
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Calisma bolgesi Kastamonu 1li, Devrekani [lgesi kuzeyinde yer almaktadir. Calismanin amaci Geg Kretase-
Erken Paleosen yash Davutlar Formasyonu’nun Kampaniyen-Mestrihtiyen yash seviyelerine ait ostrakod
fauna toplulugunu ortaya ¢ikarmak ve tanimlamaktir. Baglica bol fosilli kumlu kiregtasi, marn, nodiiler
kiregtas, killi kiregtas: litolojik birimlerinden olusan Davutlar Formasyonu’nda, 18 ayn o6lgiilii stratigrafik
kesitten derlenen toplam 450 6rnek tizerinde yiiriitiilen ¢aligmalar sonucu, 22 ostrakod cinsine ait toplam 92
takson tanimlanmustir. Tanmimlanan tiim ostrakod faunasi iginde 7 farkli cinse ait toplam 14 yeni tiir
tammlanmis ve Onerilmistir. Bu tiirler; Cytherella anatolica n. sp., Bairdia kastamonica n. sp., B.
devrekaniensis n. sp., B. pontica n. sp., B. anatolica n. sp., B. turcica n. sp., Krithe tekini n. sp., Paracypris
merici n. sp., Brachycythere kastamonica n. sp, B. anatolica n. sp., B. devrekaniensis n. sp., Pontocyprella
pontica n. sp., P. turcica n. sp, ve Xestoleberis devrekaniensis n. sp.’dir. Tanimlanan ostrakod toplulugu
icinde 24 adet takson bilinen formlara aittir, 53 adet takson ise isimlendirmeye agik olarak birakilmistir.
Ostrakod toplulugu ig¢inde Bairdia, Cytherella, Brachycythere, Krithe, Paracypris ve Xestoleberis cinslerine
ait tiirler fert ve tiir sayist olarak baskin durumdadirlar. Macrocypris, Pterigocythereis, Hazelina, Favoleberis,
Rificythere, Pontocyprella, Acanthocythereis, Loxoconcha, Limburgina, Centrocythere, Veenicythere,
Nucleolina ve Dordoniella cinslerine ait tiirler ise gerek tiir ve gerekse fert sayis1 olarak az miktarda ve
bazilart da aksesuar olarak bulunmaktadirlar.

Tamimlanan ostrakod faunasina gére, Davutlar Formasyonu’nun alt seviyelerinin yasi Kampaniyen-Erken
Paleosen’dir. Bu yas verisi Davutlar Formasyonu’nun benzer diizeyleri i¢inde saptanmus olan planktonik,
bentik Foraminifera, Dinoflagellate, Inoceramites, Ammonites, Pelecypoda, mercan, yenge¢, nannoplankton
ve Mosasaurus (Bardet ve Tunoglu, 2002) fauna ve flora gruplanmin verdigi yas verileri ile de kargilagtirlmig
ve nannoplanktonlar diginda teyit edilmistir (Tunoglu ve Ertekin, 2005). Tiim mevcut paleontolojik veriler, ve
litolojik ~ ozellikler Davutlar Formasyonu’nun s13 denizel-okyanusal (epineritik-infraneritik) ortam
kosullarinda ¢6kelmis oldugunu géstermektedir.

Anahtar kelimeler: Ostrakoda, Kampaniyen-Mestrihtiyen, Davutlar Formasyonu, Devrekani, Tiirkiye.

ABSTRACT

The study area is located at the north of Devrekani Town of Kastamonu City. The main purpose of the study is
to determine and introduce the ostracod fauna of Campanian-Maastrichtian levels of Davutlar Formation.
Davutlar Formation is mainly composed of macro and micro fossil bearing sandy limestone, marl, nodular
limestone and clayey limestone. With detailed investigations on the ostracod fauna, 92 taxa belonging to 22
genera were determined in 450 samples gathered from the 18 stratigraphic sections of Davutlar Formation.
Described ostracod fauna includes 14 new species of 7 different genera. These taxa are: Cytherella anatolica
n. sp., B. kastamonica n. sp., B. devrekaniensis n. sp., B. pontica n. sp., B. anatolica n. sp., B. turcica n. sp.,
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Krithe tekini n. sp., Paracypris merici n. sp., Brachycythere kastamonica n. sp, B. anatolica n. sp., B.
devrekaniensis n. sp., Pontocyprella pontica n. sp., P. turcica n. sp, ve Xestoleberis devrekaniensis n. sp.
Described ostracod fauna also includes 24 already described, and 53 taxa belonging to open nomenclature.
Within the ostracod fauna, while specimens of Bairdia, Cytherella, Brachycythere, Krithe, Paracypris and
Xestoleberis are dominant by number of species and number of individual, specimens of Macrocypris,
Pterigocythereis, Hazelina, Favoleberis, Rificythere, Pontocyprella, Acanthocythereis, Loxoconcha,
Limburgina, Centrocythere, Veenicythere, Nucleolina and Dordoniella are in minor amount and some of
them are as accessory.

Based on the Ostracoda and the other fauna and flora, age of the Davutlar Formation is assigned as
Campanian-Early ~ Paleocene. Davutlar Formation also contains planktic, benthic Foraminifera,
Dinoflagellate, Inoceramites, Ammonites, Pelecypoda, coral, crab, nannoplankton and Mosasaurus (Bardet
and Tunoglu, 2002) faunas and flora, dating of these fossil groups also verifies Campanian-Early Paleocene
age for the formation except the dating of Nannoplankton (Tunoglu and Ertekin, 2005). Based on the
lithological characteristics of Davutlar Formation and its paleontological content, it can be concluded that
this formation has been deposited in shallow marine (ephineritic to infraneritic) to oceanic environments.

Keywords: Ostracoda, Campanian-Maastrichtian , Davutlar Formation, Devrekani, Turkey
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Pseudomphalocyclus blumenthali Merig¢ (Foraminifer)’in Maastrihtiyen (Geg Kretase)
Tetis Okyanusu’ndaki Varhg ve Onemi

Occurrences of Pseudomphalocyclus blumenthali Meri¢ (Foraminifer) and its Significance in the
Tethyan Ocean during the Maastrichtian (Late Cretaceous)
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Literatiirde, Maastrihtiyen’in  karakteristik cinsleri olan Loftusia Brady, Orbitoides d’Orbigny,
Lepidorbitoides A. Silvestri ve Omphalocyclus Bronn un tiirleri tizerinde yeniden degerlendirmeleri igeren
caligmalar yaygin iken, 1980 yilinda tanimlanmus Pseudomphalocyclus Meri¢ hakkinda bu gibi ¢alismalar
gergeklestirilmemistir (Merig, 1980). Bu ¢aligma 6zellikle Tiirkiye ve Somali’den elde edilmis veriler
iizerinde yogunlasmis olup (Sirel vd. 1986; Merig, 1987; Inan, 1992; Ozcan, 1993; Luger vd., 1994, Sirel,
1998, 1999, 2004), cinsin paleocografik ve ortamsal 6zelliklerini agiklayacak bilgileri vermeyi
amaglamaktadir. Pseudomphalocyclus blumenthali Meri¢ Tiirkiye Maastrihtiyen’inden bilinen karakteristik
bir orbitoidal foraminiferdir. Arastirmada, Somali’deki yeni bulgular, fauna birlikteligi, Tetis Okyanusu’nun
kiyr alanlarindaki palocografik dagilimi ve ortamsal ozellikleri tartigilmistir. Tetis Okyanusu’nun giiney
bolimii Somali gevresini igine alirken, kuzey béliimii Pontid, Anatolid, Torid ve kuzey Arap Levhasi’na ait
platformlart igermektedir. Pseudomphalocyclus blumenthali Meric elde edilen bulgulara gére okyanusun hem
kuzey ve hem de giiney kiyr alanlarinda tipik Maastrihtiyen bentik foraminifer faunasi ile birlikte
bulunmustur. Tiirkiye ve Somali’deki fauna birliktelikleri benzer ézellikler sunar. Tiirkiye ve Somali arasinda
yer alan Arap Platformu’na ait Suriye, Kuzey Irak, Iran, Suudi Arabistan, Katar, Umman ve Yemen’de
bulunan bu déneme ait ¢Skeller gerek litolojik ve gerekse loftusid ve orbitoidal foraminifer birliktelikleri
agisindan benzer 6zelliklere sahiptir. Sonug olarak, Pseudomphalocyclus blumenthali Meri¢’in Somali’deki
yeni bulgulan, faunal birliktelikleri ve kirmtili karbonat ¢6kel 6zellikleri, bu tiiriin ¢ok s1 bir denizel ortamda
yagadigini belirtmekte olup, yas arah@inin ge¢ Maastrihtiyen ile simirh oldugunu gosterir.

Anahtar Kelimeler: Pseudomphalocyclus blumenthali, geg Kretase, Tirkiye, Somali, Tetis Okyanusu

ABSTRACT

Comprehensive reviews and studies on the species of genus Loftusia Brady, Orbitoides d’Orbigny,
Lepidorbitoides 4. Silvestri and Omphalocyclus Bronn that are the index forms of Maastrichtian are common
in literature. However, a review on the genus Pseudomphalocyclus Meri¢ that was identified in 1980 has not
been documented (Meri¢, 1980). This study particularly focuses on data obtained from the Turkey and
Somalia (Sirel et al., 1986; Meri¢, 1987, Inan, 1992; Ozcan, 1993; Luger et al. 1994, Sirel, 1998, 1999,
2004), and is intended to provide valuable palaeogeographical and paleoenvironmental information on this
index fossil. Pseudomphalocyclus blumenthali Meri¢ is an index orbitoidal foraminifer known from the
Maastrichtian of Turkey. In this study, its new findings in northeastern Somalia, associated fauna,
paleogeographic distribution, paleoenvironmental significance in the shallow marine parts of the Tethyan
Ocean are discussed. The northern parts of Tethyan Ocean includes Pontide, Anatolide, Tauride, and the
northern Arabian platforms, while Somalia was located at southern part of this ocean. Pseudomphalocyclus
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blumenthali Meric have been encountered together with associated other Maastrichtian benthic foraminiferal
Jauna on both sides of this ocean based on the obtained data. Faunal associations in Turkey and Somalia
seem to be similar. Deposits of Arabian Platform, between Turkey and Somalia, including northeast Syria,
north Iraq, Iran, Saudi Arabia, Qatar, Oman and Yemen have similar features in the views of lithologies and
Sfaunal associations such as loftusiid and orbitoidal foraminiferal faunal contents. In conclusion, all faunal
associations, new findings of Pseudomphalocyclus blumenthali Meri¢ and clastic carbonate sediments
indicate very shallow water palaeoenvironment, and this species may be restricted to the late Maastrichtian.

Keywords: Pseudomphalocyclus blumenthali, ge¢ Kretase, Tiirkiye, Somali, Tetis Okyanusu
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Izmit Korfezi Kuzeybatisi Ge¢ Kretase-Paleojen Nannoplankton Biyostratigrafisi ve
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Late Cretaceous — Paleogene Nannoplankton Biostratigraphy and Temperature Changes of
Seawater in the Northwestern Izmit Bay, Turkey
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[zmit Kérfezi KB’s1 ve gevresinin ge¢ Kampaniyen-Paleojen formasyonlarinda detayli nannoplankton
biyostratigrafisi yapilmistir. Bu bolgede 6lgiilen iki stratigrafi kesitinden 157 émek toplandi. Bu 6rneklerde
44 nannoplankton cinsi ve 103 tiir tanimlandu.

Ge¢ Kampaniyen-ge¢ Paleosen yasl mikritik killi kirectasi, kalkarenit, mamn, kiltag1 ve seylle temsil edilen
Akveren Formasyon’unda Quadrum trifidum Zonu (ge¢ Kampaniyen), Tranolithus phacelosus Zonu (ge¢
Kampaniyen-erken Maastrihtiyen), Reinhardtites levis Zonu, Arkhangelskiella cymbiformis Zonu,
Lithraphidites quadratus Zonu, Micula mura Zonu (ge¢ Maastrihtiyen), Cruciplacolithus primus Zonu (erken
Daniyen), Cruciplacolithus tenuis Zonu, Chiasmolithus danicus Zonu, Ellipsolithus macellus Zonu (geg
Daniyen-erken Selandiyen), Fasciculithus tympaniformis Zonu saptandi.

Bu formasyonu uyumlu olarak iizerleyen seyl, kiltagi, kumtagmmdan olugsan Atbasi Formasyon’unda
Fasciculithus tympaniformis Zonu, Heliolithus kleinpellii Zonu (geg Selandiyen-erken Tanesiyen), Discoaster
gemmeus Zonu, Heliolithus riedelii Zonu, Discoaster multiradiatus Zonu (geg Tanesiyen-erken Ipresiyen),
Tribrachiatus contortus Zonu, Discoaster binodosus Zonu tanimlandi.

Ornek preparatlarinda 200 alan taranarak toplam fert sayisimin 1stya duyarh fert sayilanyla oranlar sonucu
deniz suyu 1s1 degisimleri belirlendi. Lucianorhabdus cayeuxi Deflandre, ve Quadrum trifidum (Stradner),
Quadrum gothicum (Deflandre), Ceratolithoides aculeus (Stradner) tiirlerinin fert sayis1 yiiksekligi geg
Kampaniyen’de deniz suyu 1sisiin yiiksek oldugunu gésterir. Lithraphidites quadratus Bramlette ve Martini,
Micula staurophora (Gardet), Calculites obscurus (Deflandre), Eiffellithus eximius (Stover) tiirlerinin
sayisal fazlahg: erken Maastirihtiyen-erken Paleosen’de denizsuyu 1sismim diistiigiinii belirtir. Coccolithus
eopelacigus (Wallich) fert sayisi yiiksekligi ve Discoasterlerin diisiik oram geg Paleosen-erken Eosen’de
deniz suyu 1s1simin daha da diistiigiine isaret eder.

Sonug olarak 1siya duyarli nannoplankton fert sayisma dayanarak ge¢ Kampaniyen’de yiiksek, erken
Maastirihtiyen - erken Paleosen’de diisiik, ge¢ Paleosen-erken Eosen’de daha diisiik deniz suyu 1sisi
degisimleri saptandi.

Anahtar Kelimeler: Kalkerli Nannoplankton. Biyostratigrafi, Kretase-Paleojen, Izmit’in KB’s1, Denizsuyu

1s1 degisimleri

ABSTRACT

Late Cretaceous — Paleogene formations have been studied in detail to construct the Nannoplankton
Biostratigraphy of the NW Izmit Bay. Two stratigraphic sections have been measured, 157 samples have
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been collected from these sections. In these samples, 44 nannoplankton genus and 103 species have been
defined.

Micritic clayey limestone, calcarenite, marl, claystone, and shale of late Campanian — late Paleocene
Akveren Formation contains Quadrum trifidum Zone (late Campanian), Tranolithus phacelosus Zone (late
Campanian-early Maastrihtiyen), Reinhardtites levis Zone , Arkhangelskiella cymbiformis  Zone
Lithraphidites quadratus Zone , Micula mura Zone (late Maastrihtiyen), Cruciplacolithus primus Zone (early
Danian), Cruciplacolithus tenuis Zone, Chiasmolithus danicus Zone, Ellipsolithus macellus Zone (late
Danian—early Selandian), Fasciculithus tympaniformis Zone.

Late Paleocene — early Eocene Atbasi Formation, which composed of shale, claystone, sandstone, contains
Fasciculithus tympaniformis Zone, Heliolithus kleinpellii Zone (late Selandinian-early Thanetian), Discoaster
gemmeus Zone, Heliolithus riedelii Zone, Discoaster multiradiatus Zone (late Thanetian-early Ypresian),
Tribrachiatus contortus Zone, Discoaster binodosus Zone.

Fluctuations in temperature in seawater have been computed based upon the ratio of total number of
nannoplankton and the number of nannoplankton, which are sensitive to the temperature changes countings
were made 200 unit area. High percentages of Lucianorhabdus cayeuxi Deflandre ve Quadrum trifidum
(Stradner), Quadrum gothicum (Deflandre), Ceratolithoides aculeus (Stradner) forms indicate that the
temperature in seawater was probably high in late Campanian time. High percentages of Lithraphidites
quadratus Bramlette ve Martini, Micula staurophora (Gardet), Calculites obscurus (Deflandre), Eiffellithus
eximius (Stover) species indicate that temperature in the seawater was lower in Maastrichtian — early
Paleocene time. Higher percentages of Coccolithus eopelacigus (Wallich) and lower percentages Discoaster
indicate that seawater temperature was lowest in late Paleocene — early Eocene. In conclusion, based upon
the detail nannofossils study, seawater temperature was found to be high in late Campanian; early
Maastrihtian- early Paleocene time, and lowest in late Paleocene — early Eocene.

Keywords: Calcereous Nannoplankton, Biostratigraphy, Cretaceous-Paleogene, NW of Lzmit, Temperature
Changes of Seawater
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Somalina stefaninii Silvestri (Foraminifer)’in Erken-Orta Eosen Tetis Okyanusu’ndaki
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Occurences of Somalina stefaninii Silvestri (Foraminiferida) and Its Significance in the Tethyan
Ocean During the Early and Middle Eocene
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Somalina stefaninii  Silvestri Eosen donemi igin karakteristik bentik foraminifera tiiriidiir. Cahsma
kapsaminda, cinsin, Tiirkiye (Ayan ve Bulut, 1964; Merig, 1965a, b; Koyliioglu, 1986; Peringek vd., 1992) ve
diinyanin diger yerlerindeki bulgulan (Silvestri, 1938, 1939; Lehmann, 1961; Rahaghi, 1978), farkh tiirlerinin
degerlendirilmesi, fauna birlikteligi, Tetis Okyanusu’nun kiy1 alanlanindaki paleocografik dagilim ve
ortamsal ozelliklerinin verilmesi amaglanmistir. Giineydogu ve Dogu Tiirkiye’de bu tiire ait bireylerin
kayitlarma rastlanilmis olup, bu alanlar genelde Arap Levhasi’min kuzey kenarmi ve Anadolu Levhasi’nin
giiney kisimlarim olusturmaktadir. Bu tiirlin bulundugu sedimanter kayalar farkli havzalarda ¢ékelmislerdir.
Sedimantolojik kesikliklere ve uyumsuzluklara sahip otokton birimler tektonik olaylardan etkilenmistir.
erken-orta Eosen, kuzeyde etkili olan bir agilma rejimi dénemidir. Giineydogu Anadolu, transgresif 6zellikte
gelisen ve platformdan havzaya kadar degisen ortam kosullanmi yansitan Paleojen yash Midyat Grubu
¢okelleri ile ortiilmiistiir. Bu istif, Ge¢ Oligosen’de bir regresyon ile sona ermistir. Somalina stefaninii
Silvestri erken-orta Eosen doneminde Tetis Okyanusu’nun kuzey ve giiney kenarlarinda, 13 denizel
ortamlarda yagsamistir.

Anahtar Kelimeler: Somalina stefaninii, Eosen, GD Anadolu, Tetis Okyanusu

ABSTRACT

Somalina stefaninii Silvestri is an index benthic foraminifer species known from the Eocene time. lts
occurrences in Turkey (Ayan and Bulut, 1964, Meri¢, 1965a, b; Koyliioglu, 1986, Peringek et al., 1992) and
other localities of the world (Silvestri, 1938, 1939; Lehmann, 1961, Rahaghi, 1978), a revision on its species,
associated fauna, paleogeographic distribution and paleoenvironmental significance in the Tethyan Ocean
are discussed in the circumstances of this study. Mentioned species have been encountered in Southeast and
Eastern Turkey and these areas are located at the northern margin of the Arabian Plate and southern part of
the Anatolian Plate. Sedimentary rocks including the specimens of this species have been deposited in several
basins in these areas. The autochthonous strata were affected by tectonic events, which have caused several
sedimentological breaks and unconformities. The early to middle Eocene has been a time of extensional
tectonic regime, which was effective in the north. The entire platform of the southeastern Turkey was
occupied by a transgressive sea in which basinal to platform type sediments of the Paleogene Midyat Group.
The deposition of this sequence was terminated by a regression during the late Oligocene time. Somalina
stefaninii Silvestri lived in a shallow marine paleoenvironments of northern and southern margins of Tethyan
Ocean during early to middle Eocene.

Keywords: Somalina stefaninii, Eocene, SE Anatolia, Tethvan Ocean
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Bu gahgmada Gazikdy, Miirselli, Ugmakdere ve Yenikdy kdylerinde yiizeylenen (GB Trakya, Tiirkiye), orta-
ge¢ Eosen yash Gazikdy, Korudag, Kesan formasyonlarindaki tiirbiditik istiflerin iz fosilleri ilk kez
incelenmis ve 16 iknocins, 20 iknotiir tammlanmustir. Gazikéy Formasyonu’nun (orta-ge¢ Eosen) oksijence
fakir dig yelpaze tortullarinda az-gesitli ve bol olmayan iz fosiller (Chondrites isp. ve Ophiomorpha rudis)
tamimlanmigtir. Bu formasyonun iizerinde yer alan orta Eosen yash Korudag Formasyonu’ nun orta yelpaze
¢okelleri nispeten gesitlilik gosteren, depolanma 6ncesi olusan iz fosilleri (Helminthorhaphe Jjaponica,
Paleodictyon majus, P. strozzii, Megagrapton irregulare, M. submontanum, Scolicia strozzii, cf. Bergaueria
isp.) ve depolanma sonrast (Ophiomorpha annulata, Ophiomorpha rudis, Zoophycos isp., Halopoa isp.,
Rutichnus isp., Nereites isp., Scolicia prisca, S. vertebralis, Cardioichnus isp., Zoophycos isp., Chondrites
intricatus ve Phycosiphon incertum) olusan iz fosilleri igerir. Bu iz fosil toplulugu normal derin deniz
sartlarmi yansitan Nereites iknofasiyesi igin tipiktir. Kanal fasiyesleriyle temsil edilen gen¢ birim Kesan
Formasyonu (geg¢ Eosen) ¢ok az Helminthoidichnites isp. ve Ophiomorpha rudis iz fosillerini icerir.
Cesitliligin az olmasinin sebebi muhtemelen kanallart olugturan tabakalarin duraysizhg ve yliksek
sedimantasyon oranidir.

Anahtar Kelimeler: Derin deniz, Eosen, [knoloji, Denizalti yelpazesi, Trakya Havzasi, Tiirkiye.

ABSTRACT

In this study, sixteen ichnogenera and twenty ichnospecies have been identified for the first time as trace
Jossils in the middle-late Eocene turbiditic successions outcropping in the region of Gazikéy, Miirselli,
Ugmakdere and Yenikoy villages (SW Thrace, Turkey). The Gaziky Formation (middle-late Eocene)
representing outer fan deposits contains low diverse and not abundant trace fossil assemblage that includes
Chondrites isp., and Ophiomorpha rudis, which was probably controlled by lowered oxygenation of
sediments. The middle fan deposits of the overlying Korudag Formation (late Eocene) contains relatively
diverse trace fossils including pre-depositional Helminthorhaphe japonica, Paleodictyon majus, P. strozzii,
Megagrapton irregulare, M. submontanum, Scolicia strozzii, cf. Bergaueria isp. and post-depositional
Ophiomorpha annulata, Ophiomorpha rudis, Zoophycos isp., Halopoa isp., Rutichnus isp., Nereites isp.,
Scolicia prisca, S. vertebralis, Cardioichnus isp., Zoophycos isp., Chondrites intricatus and Phycosiphon
incertum. This trace fossil assemblage is typical of the Nereites ichnofacies indicating normal deep-sea
conditions. The younger Kesan Formation (late Eocene) represented mainly by channel facies, contains very
Sew trace fossils, including Helminthoidichnites isp. and Ophiomorpha rudis. The low diversity is caused
probably by high sedimentation rate of and instability of substrate in the channels. Moreover worsening of
deep-sea habitats in the Late Eocene can be taken in account.

Keywords: Deep-sea, Eocene, Ichnology, Submarine fan, Thrace Basin, Turkey.
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Bu ¢alisma, Cardak-Tokga Havzasi’nda yer alan Bagcesme ve Burdur Havzasi’nda (Bati Anadolu) yer alan
Varsakyayla Formasyon’larindan elde edilen orta-ge¢ Eosen yash fauna ve floranin biyostratigrafik énemini
ve bu fauna ve floraya bagh eski ortam kosullarinin ortaya ¢ikarilmasimi amaglar. Ayrica, Bascesme ve
Varsakyayla Formasyon’larinm karasal iklim kosullari, sayisal iklimsel parametrelerine dayal veriler
kullamlarak yorumlanmstir.

Likya Nap’lan iizerinde yer alan Cardak-Tok¢a Havzasi’nin kémiir iceren Eosen ¢okelleri, Denizli’nin 35 km
dogusunda yer almaktadir. Caligilan istif, stratigrafik kesiklik olmaksizin, s13 deniz, kiyr ortamida ¢okelmis
Baggesme Formasyonu’ndan bir yiizlektir. Cahsma alaninda, Baggesme Formasyonu alttan iiste Dazlak,
Maden ve Asar olmak iizere iig farkli tiyeden olusmaktadir. Fosilsiz olan Dazlak liyesi, transgressif karakterde
kirmizimsi ¢akiltasi kumtagt ardalanmasindan olusmaktadir. Maden tiyesi komiirlii sarimst kumtagi gamurtas
ardalanmasmdan olusur ve gakiltasi ve resifal kiregtagt mercekleri igermektedir. Eosen transgressif istifinin
son liyesi olan Asar iiyesi, genellikle krem renkli resifal kirectaslarindan olugmaktadir. Bu c¢alismada,
Bagcesme Formasyonu’ndan, Dazlak, Maden ve Asar iiyelerini kapsayacak sekilde yaklasik 545 metrelik bir
kesit almmuigtir. Palinolojik incelemeler igin uygun litolojiye sahip olan Maden iiyesinden, toplam 49 adet
omek toplanmistir. Ayrica, foraminifer incelemeleri icin 30 adet 6mek Maden ve Asar tiyelerinden
derlenmistir. Bascesme Formasyonu’nun Maden iiyesinden derlenen &rneklerden elde edilen palinolojik
toplulukta 40 cins ve 58 tiir tanimlanmugtir. Bati Anadolu’da, mangrov elamanlan olan Nypa ve Pelliciera
Triana ve Planch ilk kez bu ¢ahismada kaydedilmistir. Mangrov gerisindeki ortamda Mauritia ve Acrostichum
polenleri mevcuttur. Algak alan-irmak kenari elemanlari, Mpyricaceae, Betulaceae, Engelhardia, Fagaceae,
Mpyrtaceae, Anacardiaceae ve Taxodiaceae, dag elemanlan ise Pinus, Abies, Picea, Cathaya, Quercus ve
Castanea ile karakterize edilir. Tathsu elemanlart Sparganiaceae, Pediastrum sp. ve Aglaoreidia cyclops
Erdtman ile temsil edilir. Palinolojik veriler, Maden iiyesinin orta-?ge¢c Eosen ddéneminde ¢okeldigini
gostermektedir. Asar iiyesinin foraminifer igerigi zengindir. Nummulites fabianii Prever ve N. striatus
Bruguiere igeren Nummulites toplulugu tammlanmistir. Ayrica 6meklerden Fabiania cassis Oppenheim,
Eorupertia manga Le Calvez, Halkyardia minima Liebus, Baculogypsinoides tetraedra Gumbel ve
Asterigerina rotula Kaufmann formlan da saptanmistir. Foraminifer faunasi, Asar iiyesinin ge¢ Eosen’de
¢okeldigini gostermektedir. Elde edilen palinolojik verilere gére, Maden iiyesinin alt kesimleri mangrov gerisi
ortamda ¢dkelmigtir. Kotii korunmug dinoflagellatlarin varhgi ve mangrov elemanlarmin bollugu, Maden
liyesinin ist kesimlerinin mangrov ortaminda ¢ékelmis oldugunu gésterir. Mercan, bivalvia ve gastropodlu iyi
korunmug foraminifer verileri, tortullasmanim s1g denizel ortamda son buldugunu gostermektedir.

Varsakyayla Formasyonu, Burdur géliiniin kuzeyinde dar bir alanda yiizlek vermektedir. Formasyon, altta
egemen olarak kumtas1 gamurtasi ardalanmasidan olusmaktadir. Camurtaslarn icerisinde ince kémiir mercek
ve damarlart mevcuttur. Varsakyayla Formasyonu’nun iist kesimleri egemen olarak zengin foraminifer
igerikli krem renkli kiregtaglarindan olugmaktadir. Calisma alaninda Varsakyayla Formasyonu’ndan 270m
kalinlikta bir kesit alimmig ve 5 adet palinolojik ve 34 adet foraminifer galigmalari igin 6rnek derlenmistir.
Varsakyayla Formasyonu’ndan elde edilen palinolojik toplulukta 20 cins ve 33 tiir tanimlanmistir. Palinolojik
topluluk, Triatriopollenites excelsus Potonie, Plicapolis pseudoexcelsus Krutzsch ve Subtriporopollenites
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anulatus nanus Pflug ve Thompson gibi stratigrafik agidan diinyada Paleosen ve Eosen’de yaygin olarak
gozlenen taksonlari igermektedir. Tiirkiye ve Avrupa’da erken Eosen’de az sayida gozlenen Basapollis Pflug,
Interpollis Krutzsch ve Urkutipollenites Kedves gibi Normapollere bu ¢alismada rastlanmamustir. Ayrica,
Tirkiye ve Avrupa Eosen’i igin karakteristik olan Pelliciera Triana ve Planch cinsine ait bireyler toplulukta
nadir olarak bulunmustur. Mangrov elemani olan Pelliciera Triana ve Planch ve denizel dinoflagellatlarm
Bagcesme ve Varsakyayla Formasyon’larmda bulunmast nedeniyle her iki formasyon birbiriyle
kargilagtirilabilir. Palinomorf verileri, tortulasmanin orta Eosen’de basladigim1 gostermektedir. Varsakyayla
Formasyonu’nun foraminifer igerigi ile Bascesme Formasyonu’nun Asar iiyesinin foraminifer igerigi birbirine
benzemektedir. Varsakyayla Formasyonu’nun iist béliimlerinden elde edilen foraminifer igerigine gére bu
kesimin yas1 ge¢ Eosen’dir.

Anahtar Kelimeler: Eosen, Mangrov, Baggcesme Formasyonu, Varsakyayla Formasyonu, Bat1 Anadolu

ABSTRACT

The main aim of this study is to determine the biostratigraphical significance of middle-late Eocene fauna and

flora obtained from the Basgesme Formation of the Cardak-Tok¢a Basin and Varsakyayla Formation of the
Burdur Basin (western Anatolia) and to evaluate the palaeoenvironmental conditions of these formations.
Additionally, terrestrial climatic conditions of the Basgesme and Varsakyayla Formations have been
interpreted on the basis of the numerical climatic parameters.

The coal-bearing Eocene sediments of the Cardak—Tok¢a basin which stratigraphically overlie the Lycian
Nappes are located at the 35 km east of Denizli City. The studied sequence is an outcrop from the Bascesme
Formation, deposited in shallow marine to coastal environment without any stratigraphical break. In study
area, Bascesme formation is made up of three different members, from bottom to top namely as Dazlak,
Maden and Asar. The Dazlak member, which barrens microfossils, is generally made up of reddish
conglomerate and sandstone alternation in transgressive character. The Maden member generally consists of
yellowish sandstone and mudstone alternation with coal and includes the conglomerate and reefal limestone
lenses. The last member of the Eocene transgressive suquence is the Asar member which generally comprises
cream—coloured reefal limestones. In this study, a detailed stratigraphical section with 545 m total thickness
was measured from the Bascesme formation including the Dazlak, Maden and Asar members. Totally 49
samples were collected from the Maden member that has only suitable lithology for the palynological
researches. Additionally, 30 samples were also taken from the Maden and Asar members for the foraminiferal
investigations. 40 genera and 58 species have been determined in the palynological assemblage obtained
Sfrom the samples of the Maden member in the Bascesme Formation. In western Anatolia, mangrove elements
as Nypa and Pelliciera Triana and Planch have first been recorded in this study. The pollen of Mauritia and
Acrostichum occur in the back—-mangrove environment. Lowland-Riparian and montane elements are
characterized by Myricaceae, Betulaceae, Engelhardia, Fagaceae, Myrtaceae, Anacardiaceae and
Taxodiaceae, Pinus, Abies, Picea, Cathaya, Quercus and Castanea, respectively. Freshwater elements are
represented by Sparganiaceae, Pediastrum sp. and Aglaoreidia Cyclops Erdtman. Palynological data
indicates that the Maden member was deposited during the middle-? late Eocene. The foraminifer content of
the Asar member is abundant. The Nummulites assemblage including the Nummulites fabianii Prever and N.
striatus Bruguiere has been determined. In addition, Fabiania cassis Oppenheim, Eorupertia manga Le
Calvez, Halkyardia minima Liebus, Baculogypsinoides tetraedra Gumbel, Asterigerina rotula Kaufmann,
have also been determined from these samples. The foraminifer assemblage indicates the late Eocene age for
the Asar member. According to palynological data obtained from the lower part of the Maden member, it was
deposited in the back mangrove environment. The presence of poorly preserved dinoflagellate cysts and the
abundance of mangrove elements reveal that upper part of the Maden member was deposited at mangrove
environment. The well-preserved foraminiferal assamblage with corals, bivalves and gastropods indicate that
last phase of sedimentation took place in the shallow marine environment.
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Varsakyayla Formation crops out in a restricted area at the north of Lake Burdur. This formation generally
consists of sandstone mudstone alternation at the lower part. The coal lenses and seams present in the
mudstones. Upper parts of the Varsakyayla Formation mainly consist of cream-coloured limestones including
rich foraminifers. In the study area, a detailed stratigraphical section with 270 m total thickness was taken
Jrom the Varsakyayla Formation. Totally, 5 samples for palynological and 34 samples for the foraminiferal
researches were collected throughout the section. 20 genera and 33 species have been determined in the
palynological assemblage obtained from the Varsakyayla Formation. Palynological assemblage contains
some stratigraphically marker species such as Triatriopollenites excelsus Potonie, Plicapolis pseudoexcelsus
Krutzsch and Subtriporopollenites anulatus nanus Pflug and Thompson, which are commonly observed in the
Palaeocene and Eocene all over the world. Normapolles, such as Basapollis Krutzsch, Interpollis Krutzsch,
Urkutipollenites Kedves, which are rarely observed in the early Eocene of Turkey and Europe, have not been
recorded in this study. Additionally, the species of Pelliciera Triana ve Planch which are characteristic for
Turkish and European Eocene have rarely been determined in the assemblage. Due to presence of mangrove
element as Pelliciera Triana ve Planch and marine dinoflagellate cysts, the Bascesme and Varsakyayla
Formations can be well-correlated to each other. The foraminifer contents of the samples obtained both from
the Varsakyayla Formation and Asar member of the Bascesme Formation are similar to each other. The
Joraminifer content obtained from the upper part of the Varsakyayla Formation indicates a late Eocene time
interval.

Keywords: Eocene, Mangrove, Bag¢esme Formation, Varsakyayla Formation, Western Anatolia
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Trakya havzasinda yiiriitiilmiis ¢ok sayida jeolojik ¢aligmaya ragmen, énemli paleocografik olaylarin
yaslandirilmas: hala yetersizdir. Bundan bagska, 6zellikle mollusk faunalarina iliskin isimlendirmeler ve fosil
listeleri giiniimiizde artik kullanilmayan taksonomik kavramlar olarak sikinti yaratmakta ve verilen yaslar
tartigmaya neden olmaktadir. Bu nedenle, bu ¢aligmanin amaglarindan ilki, Trakya havzasindaki mollusk
faunasim ve yaslarim dogru bir sekilde ortaya koyarak stratigrafik ¢atiyi kurmaktir. Bir diger amag ise,
havzanin ¢Skelim tarihgesini anlatmaktir. Bu calismada, iic ayn bélgeye ait alti lokaliteden elde edilen
stratigrafik veriler ve paleoekolojik yorumlar detayli olarak tamimlanmigtir. Cahsmada onerilen Erken
Oligosen yas araligi mollusk faunalarina ve nannoplankton zonuna dayanmaktadir.

Mollusk, ostrakod ve palinomorf topluluklar igerisindeki farklilagma ve degisimler iki farkh
paleobiyocografik saha (Bati Tetis Okyanusu ve Dogu Paratetis Denizi) arasindaki degisimi yansitir. Bu
énemli ve biiyiik 6lgekli paleo(biyo)cografik olarak yeniden diizenlenme olayi, erken Rupeliyen, erken
Solenoviyen (erken Orta Rupeliyen) ve ge¢ Solenoviyen (ge¢ Orta Rupeliyen) zaman arahklarinda olmak
tizere ti¢ farkh faz halinde gergeklesmistir.

[k faza ait ¢okeller (erken Rupeliyen) Kirklareli’nin kuzeybatisinda, Dolhan nehrinin vadisi boyunca, kiigiik
yiizleklerde izlenir. Bu yiizleklerdeki kaba silisliklastik kiy1 ¢okelleri, Bati Tetis etkisine isaret eden bivaly
faunast Macrocallista exintermedia (Sacco) ile scutellid ekinodermler (Parmulechinus sp.) igerir. Ote yandan,
onceki galismalarda, aym lokalitede Rupeliyen — erken Sattiyen bentik foraminifer toplulugu (Nummulites
fichteli Michelotti ve Nummulites vascus Joly ve Leymerie gibi) (Sirel ve Giindiiz, 1976) ile ge¢ erken
Oligosen — erken orta Oligosen yasli bir gergedan tiirii (Protaceratherium albigense (Roman) (Sarag, 2003)}
de bulunmustur.

Ikinci faz (erken Solenoviyen = erken Orta Rupeliyen) Erenler civarindaki (GD Kirklareli) oolit olusumlanyla
es zamanh olup, denizin ilk kisitlanmasina ve Paratetis faunalarmim ilk yerlesimine isaret eder. Cékellerdeki
mollusk toplulugu Lenticorbula sokolovi slussarevi (Merklin), Cerastoderma chersonensis (Novossky),
Theodoxus crenulatus (Klein), Melanopsis impressa Krauss ve Mytilopsis sp. gibi Dogu Paratetis’in
Solenoviyen ¢agi i¢in tipik-indeks fosil taksonlarini igerir.

Ugiincii fazin gozlemlendigi geg Solenoviyen (= ge¢ Orta Rupeliyen) birimleri, linyit madenlerinin ekonomik
6nemi nedeniyle havzanm bir ¢ok yerinde ve ¢ok sayida dogal veya yapay yiizleklerde izlenir. Ostrakod ve
palinomorf topluluklarinin yam sira, killer ve mamnlar az ¢esitli, fakat olduk¢a zengin olan Polymesoda
subarata (Schlotheim), Tympanotonos margaritaceus (Brocchi), Melanopsis impressa Krauss, Melongena
basilica (Bellardi) ve Tinnyea ‘escheri’ (Brongniart) gibi bataklik ortamini yansitan mollusk topluluklarim:
icerir. Kiigiik boyutlu Bayania sp., Anomalorbina n. sp. 1, Anomalorbina n. sp. 2, Mytilopsis aralensis
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(Merklin), Strebloceras cf. edwardsi (Deshayes), Mytilopsis sp. ve birkag hyrobidid tiirii ise diger mollusk
taksonlaridir.  Tympanotonos margaritaceus *un karakteristik morfotipi ve Strebloceras cf. edwardsi
(Deshayes)’nin  birlikte bulunmasi erken Oligosen  yagimi belirtir. Bu yiizleklerdeki Mollusk faunasma
Cytheromorpha  zinndorfi (Lienenklaus), Hemicyprideis istanbulensis Bassiouni,  Elofsonia sp. ve
Fabaeformiscandona? sp. gibi oligo-mezohalin kosullar karakterize eden ostrakod toplulugu eslik eder. Bu
taksonlardan Cytheromorpha zinndorfi daha baskin olarak mezo-polihalin ortamlan tercih etmekle beraber,
bu tiire oligo- and 6rihalin s13 denizel ortamlarda da (lagiin ve epineritik) rastlanir. Geg Solenoviyen
¢okellerinde Sphenolithus capricornutus Bukry and Percival’in bulunmasi NP24/25 nannoplankton biyozonu
ile karsilagtinlabilir ve bu bulguda Solenoniyen yagini destekler. Taxodium, Myrica and Engelhardia gibi
termofilik palinomorf toplulugu ise sz konusu dénem sirasmda yart tropik iklime isaret eder.

Sonug olarak, Trakya havzasinin Erken Oligosen ¢okelim tarihgesi, bu havzanm Bati Tetis Okyanusu ile
Dogu Paratetis Denizi arasindaki baglanti noktasi olarak 6zel bir paleocografik pozisyonda oldugunu
gostermektedir. Buna karsilik, Merkezi Paratetis Denizi ile baglanti ise kayiptir. Erken Rupeliyen sirasinda
havza, Bati Tetis Okyanusunun etkisi altindadir. Erken Solenoviyen (=erken Orta Rupeliyen) sirasinda ise,
jeodinamik ve iklimsel degisiklikler nedeniyle, kalinti haline doniisen Trakya Havzasi, oolitik kiyi ¢okelleri
ve sedimanter mangan olusumlar gibi g6z alici ¢okelme sistemlerinin gelismesine neden olan Dogu Paratetis
ile baglantilidir. Geg Solenoviyen’de (=ge¢ Orta Rupeliyen) regresif egilimler denizin bolgeden son kez geri
¢ekilmesine ve su tablasindaki giiglii salimimlar altinda gelismis diisiik tuzluluga sahip batakliklarm ve suyla
kaplt alanlarin olusumuna sebep olmustur. Diger taraftan, Solenoviyen’deki regresif faz sirasinda gelisen
tektonik hareketler ve volkanik aktiviteler bu sirada olusan ¢okelimi etkilemistir.

Bu yiizden, bu ¢ahsmada Trakya havzasi icin yeni biyostratigrafik ve paleobiyocografik ¢ati énerilmektedir.
Havzada daha once kullamlan Mactra’li kiregtaglari, Congeria’l kiregtaslan, Cyrena’li kiregtaslar veya
limagelli kiregtaglar1 gibi eski litostratigrafik isimler, lito ve biyostratigrafik terminolojide karisikliga neden
oldugu igin terk edilmelidir. Bundan baska, bu isimlendirmeler ve fosil listeleri giinlimiizde artik
kullanilmayan eski taksonomik kavramlar olarak sikinti yaratmaktadir. Verilerimize gore, Trakya
Havzasi'nda onceki calismalarda Egeriyen, Vindoboniyen, Helvesiyen, Badeniyen, Tortoniyen, veya
Sarmasiyen olarak yaglandirilmis olan denizel ¢okellerin yaglart Erken Rupeliyen veya Solenoviyen (= Orta
Rupeliyen) olarak degistirilmelidir. Bu ¢ahsmayla gosterilmis paleobiyocografik benzerliklere gore (ilk énce
Bati Tetis, daha sonra ise Dogu Paratetis etkisi), Trakya Havzasi’nda Merkezi Paratetis katlarinn kullanimi
olanakl degildir.

Anahtar kelimeler: Oligosen, paleontoloji, paleocografya, Bati Tetis, Dogu Paratetis

ABSTRACT

Despite many geological studies have been performed at Thrace Basin, the dating of the important
paleogeographic events in this basin is still insufficient. Furthermore, especially the former descriptions and
Jossil lists of the molluscan faunas cause difficulties and misundrestandable interpretations as outdated
taxonomic concepts. Therefore, the first aim of this study is to reveal of the correct molluscan faunal
composition and their datings. The second target is to reveal the framework of the Oligocene stratigraphy by
using all datas. Thus, stratigraphic data and paleoecological interpretations of 6 localities from 3 different
areas are described in detail. The proposed Early Oligocene age assignment is based on mollusc Sfaunas and
nannoplankton zone.

Distinct shifts within the mollusc, ostracod and palynomorph assemblages reflect the turnover between two
paleobiogeogaphic realms: the Western Tethys Ocean and the Eastern Paratethys Sea. This major
paleo(bio)geographic reorganization took place in three phases corresponding to early Rupelian, early
Solenovian and late Solenovian time intervals.

Deposits of the first phase (Early Rupelian) is observed at small outcrops along the stream of Dolhan Valley,
NW of Kirklareli. Coarse siliciclastic shoreline deposits of these outcrops yielded a bivalve fauna as
Macrocallista exintermedia (Sacco) and scutellid echinoderms (Parmulechinus sp.) indicating a Western
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Tethyan influence. On the other side, in the previous studies, Rupelian — early Chattian benthic foraminifer
assemblages such as Nummulites fichteli Michelotti and Nummulites vascus Joly and Leymerie (Sirel and
Giindiiz, 1976) and a rhinocerotid fauna such as Protaceratherium albigense (Roman) (Sarag, 2003)
indicating a late Early — early Late Oligocene have also been determined at the same locality.

The second phase (Early Solenovian), coinciding with oolite formation in the vicinity of Erenler, (SE of
Kirklareli), indicates first restrictions of the sea and the establishment of Paratethyan faunas. The molluscan
assemblage includes Lenticorbula sokolovi slussarevi (Merklin), Cerastoderma chersonensis (Novossky),
Theodoxus crenulatus (Klein), Melanopsis impressa Krauss and Mytilopsis sp. representing typical index-
taxa for the Solenovian stage of Eastern Paratethyan Realm

The upper Solenovian units corresponding to third phase are exposed in numerous outcrops throughout the
basin due to the economical importance of the associated lignite mines. In addition to assemblages of
ostracods and palynomorphs, clays and marls include a low diverse but very rich swamp Mollusc assemblage
predominated by Polymesoda subarata (Schlotheim), Tympanotonos margaritaceus (Brocchi), Melanopsis
impressa Krauss, Melongena basilica (Bellardi) ve Tinnyea ‘escheri’ (Brongniart) indicating a swamp
environment. Bayania sp., Anomalorbina n. sp. I, Anomalorbina n. sp. 2, Mytilopsis aralensis (Merklin),
Strebloceras cf. edwardsi (Deshayes), Mytilopsis sp. and several hyrobiid species of small sizes are the other
Mollusc fauna described in these outcrops. Co-occurrence of Tympanotonos margaritaceus and Strebloceras
¢f. edwardsi (Deshayes) reveal the early Oligocene age.

The mollusc fauna in these outcrops is associated with ostracods living in oligo-mesohaline environmental
conditions such as Cytheromorpha zinndorfi (Lienenklaus), Hemicyprideis istanbulensis Bassiouni, Elofsonia
sp. and Fabaeformiscandona? sp. Cytheromorpha zinndorfi occurs predominately in meso- to polyhaline, but
also in oligo- and euhaline shallow settings (lagoons and epineritic). Sphenolithus capricornutus Bukry and
Percival confirms the dating allowing a correlation with the nannoplankton zone NP24/25. Thermophilous
palynomorph assemblages such as Taxodium, Myrica and Engelhardia indicate a subtropical climate for this
time interval.

As a conclusion, the Early Oligocene depositional history of the Thrace Basin reveal that the
paleogeographic position of this basin is special as a junction between the Western Tethys Ocean and the
Eastern Paratethys. A connection with the Central Paratethys sea is unknown. During the early Rupelian, the
basin was under affect of the Western Tethys Ocean. In the early Solenovian (= early Middle Rupelian), due
to the geodynamic and climatic changes, the relic Thrace Basin sea was connected to the Eastern Paratethys
giving rise to spectacular depositional systems comprising oolite shoals and sedimentary manganese ores. In
the Late Solenovian (= late Middle Rupelian), regressive tendencies led to a final retreat of the sea and
brackish swamps and wetlands developed under strongly oscillating water tables. On the other side, during
the regressive phase in Solenovian, the tectonic movements and volcanic activities affected the sedimentation.

Hence, a new biostratigraphic and paleobiogeographic frame for the Thrace Basin is proposed in this study.
Older lithostratigraphic names such as Mactra-bearing limestones, Congeria-bearing limestones, Cyrena-
bearing limestones or lumachelle bearing limestones used in the Thrace Basin should be abandoned, as they
are a mixture of litho- and biostratigraphic terminology. According to data obtained in this study, marine
deposits in the Thrace Basin, formerly dated as Egerian, Vindobonian, Helvetian, Badenian, Tortonian,
Sarmatian or Pontian have to be dated as early Rupelian or Solenovian. Based on the documented
palobiogeographic affiliation (Western Tethys and Eastern Paratethys affects respectively) the usage of
Central Paratethyan stages in the Thrace Basin is not possible.

Keywords: Oligocene, paleontology, paleogeography, Western Tethys, Eastern Paratethys
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Denizli ve gevresindeki Oligosen yash lagiiner ve denizel ¢okeller fosil igerigi bakimmdan oldukga zengindir.
Ug ayr1 molas havzasi (“Acigdl”, “Denizli” ve “Kale-Tavas™) kapsaminda olan bu birimler, simdiye kadar
yas1 Eosen’den Miyosen’e kadar degisen bir yas araliginda degerlendirilmistir (Altinh, 1954, 1955; Nebert,
1956, 1961; Dizer, 1962; Erentéz ve Oztemiir, 1964; Bering, 1967; Becker- Platen, 1970; Erisen, 1971;
Konak vd., 1986; Goktas vd., 1989; Hakyemez, 1989; Akgiin ve Sozbilir, 2001). Palinostratigrafi (Akgiin ve
Sozbilir, 2001) ve gesitli yorelere ait gézlem 6meklerinden elde edilen fosil listeleri diginda ise kapsamh
biyostratigrafik calisma mevcut degildir. Bu ¢alismada, s6z konusu ii¢ havzaya ait ¢okellerin fosilce zengin
seviyelerinden toplam 17 adet stratigrafi kesiti olgiilmiis ve kesitlerdeki mollusca, bentik foraminifera,
nannoplankton, planktonik foraminifera, mercan ve ostrakoda topluluklarinin tanimlamalar yapilarak fasiyes
topluluklan ve biyozonlar saptanmigtir. Tiim lito-biyostratigrafik verilerden, biyozonlardan ve faunal/floral
topluluklarimin benzerliginden yararlamilarak tiim kesitler birbiriyle karsilastinlmis ve bolgedeki Oligosen
¢okellerinin stratigrafik ¢atisi ortaya konulmustur.

Nannoplanktonlarin biyozon tanimlamalari igin Martini (1970) ve Perch ve Nielsen (1985)’in ¢alismalarmdan
yararlanilmistir.  Bentik foraminiferlerin stratigrafik seviyelerinin Cahuzac ve Poignant (1997, 1998)
tarafindan Tetis provensi Oligosen’i igin yapilmig olan Standart Biyozonlanyla (SB) uyumlu oldugu
belirlenmis ve elde edilen veriler Tiirkiye'nin dogu ve giineydogusundaki biyozonlarla da (Sirel, 2003)
denestirilmistir. Boylece, genel olarak bolgede NP23, NP24 nannoplankton and SB21, SB22 and SB23 iri
bentik foraminifer biyozonlar1 tamimlanmistir. Inceleme bélgesinde saptanan biyozonlarin birbirleriyle
iligkileri ve jeolojik zaman olarak karsihklan igin, Rogl (1998) ve Harzhauser vd. (2002) tarafindan
hazirlanan jeokronolojik ve biyostratigrafik korelasyon tablosundan yararlanilmistir.

“Acig6l Havzasi’ndaki” Oligosen ¢okelleri, havzanin ortasinda transgresif ozellikli ¢akiltasi — kumtagi
ardalanimi (Armutalant formasyonu) ile baslar ve ¢amurtasi — kumtagindan olusan self ¢okelleri (Cardak
formasyonu) ile devam eder. Havzanin daha giiney kesimlerinde ise, istifin resifal kiregtaslar ile devam ettigi,
daha sonra istifin siglasarak, tekrar s1§ denizel birimlerden lagiiner — karasal fasiyeslere dogru degistigi izlenir
(Hayrettin formasyonu). Oligosen istifinin en tist seviyelerini yine s1g denizel ve resifal ¢okeller ile bunlan
orten komiirlii birimler olusturur (Tokga formasyonu). “Denizli havzasinda, Cékelez daginmn giineyinde (KD
Denizli) yiizlek veren Oligosen yash ¢okeller karasal 6zellikli Karadere ya da Caykavustu ve lagiiner-
deltayik — s1g denizel 6zellikli Bayiralan ya da Sagdere formasyonlar olarak bilinir (Konak vd. 1986; Akgiin
ve Sozbilir, 2001). “Kale-Tavas Havzasi’ndaki” benzer fasiyes ozelliklerine sahip es yash birimler ise
Karadere ve Mortuma formasyonlaridir (Hakyemez, 1989).

Calismada ilk fosil verileri Acigdl Havza’sinin orta kesiminde (KD Denizli) yiizlek veren ve Armutalam
formasyonu iizerinde uyumlu olarak gelen Cardak formasyonundan elde edilmistir. Cardak formasyonundan
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olgiilen kesitlerde, NP23 (Sphenolithus predistentus) ve NP24 (Sphenolithus distentus) nannoplankton
biyozonlar ile SB21 (Nummulites fichteli Michelotti, N. vascus Joly and Leymerie ve Operculina complanata
(Defrance)) iri bentik foraminifer biyozonunu karakterize eden taksonlar saptannms ve bu kesitler,
Turborotalia ampliapertura (Bolli), Subbotina gortanii (Borsetti), Paragloborotalia opima nana (Bolli),
Globorotaloides suteri Bolli, Globoquadrina cf. tripartita (Koch), G. venezuelana (Hedberg) ve Subbotina gr.
eocaena (Giimbel) gibi planktik foraminifer tiirlerinin varhgiyla orta-ge¢ Rupeliyen olarak yaslandirilmustir.
Acigdl havzasmin daha giiney kesimlerinde, Hayrettin formasyonundan &lgiilen kesitlerin alt seviyelerinde
sirastyla Turritella (Haustator) conofasciata (Sacco), Ampullinopsis crassatinus (Lamarck), Turritella
(Peyrotia) strangulata Grateloup ve Pycnodonte gigantica callifera (Lamarck) gibi Rupeliyen’e 6zgii sig
denizel mollusk toplulugu, mercan fosilleri ve SB22 biyozununu karakterize eden iri bentik foraminiferler
(Nummulites fichteli ve lepidocyclinidler) bulunmustur. Ayni formasyonun regresif olarak devam eden en iist
seviyelerinde ise lagiiner gastropod toplulugu (7ympanotonos conjunctoturris (Sacco), Tympanotonos
trochlearispina Sacco, Tympanotonos (Tympanotonos) margaritaceaus (Brocchi), Melanopsis impressa
Krauss, Agapilia picta (Férussac), Granulolabium plicatum (Bruguiere)) saptanmustir. Bélgede, bu ¢okelleri
Hayrettin formasyonunun komiirlii ve karasal istifleri takip eder. Tiim paleontolojik bulgulara ve lito-
biyostratigrafik karsilastirmaya gére, Hayrettin formasyonu ge¢ Rupeliyen — erken Sattiyen olarak
yaslandirilmigtir.

“Acigol Havzasi’'nda” Hayrettin formasyonunda goriilen ve mollusk, bentik foraminifer ve mercanlardan
olusan fosil topluluklarinin ve stratigrafik istiflenmenin benzerlerine “Denizli” ile “Kale-Tavas” molas
havzalarindaki Bayiralan (=Sagdere) ve Mortuma formasyonlarinda da rastlanmistir. Her iki bélgede lagiiner
seviyelerdeki mollusk faunasi ile s1g denizel fasiyeslerdeki mercan fosillerinin (Glyphastraea laxelamellata
(Michelotti), Siderofungia morloti (Reuss), Antiguastraea alveolaris (Catullo), Astrocoenia bodellei
(Calmus), Meandrina sp. ve Stylophora sp.) ve SB22 iri bentik foraminifer biyozonunun (Nephrolepidina
partita) varhgiyla, Bayiralan ve Mortuma formasyonlarinin yasi arahigr orta Rupeliyen — erken Sattiyen olarak
kabul edilmistir.

Bolgede Geg Oligosen’e ait denizel gokellere (Tokga formasyonu) sadece Acigdl bslgesinin kuzeydogusunda
(KD Denizli) rastlamir. Buradaki yiizleklerden 6lgiilen kesitlerde istifin transgresif olarak basladigi ve regresif
olarak sona erdigi belirlenmistir. Kesitlerin alt seviyelerinde ge¢ Rupeliyen — erken Sattiyen dénemine 6zgii
pectinidler (Pecten arcuatus (Brocchi), Costellamussiopecten deletus (Michelotti), Amussiopecten labadyei
(d’Archiac & Haime); ostreidler (Crassostrea fimbriata (Grateloup), gastropodlar (Ampullinopsis crassatinus
(Lamarck), Globularia gibberosa (Grateloup)) ve Oligosen’e 6zgii ostrakodlar (Cytherella aff. beyrichi
Reuss, Aurila aff. fastigata Uliczny, Cytheretta sp., Krithe sp., Costa sp.) yer alir. Istifin iist seviyelerinde
SB23 biyozonuna (Eulepidina dilatata) karsihk gelen iri bentik foraminifer tiirleri saptanmstir. Yukariya
dogru, bentik foraminifer tiirleri giderek baskin hale gelir, bentik foraminiferlerden Eulepidina dilatata
(Michelotti) bu seviyelerde oldukga boldur. Istif Sattiyen yasli Stylophora conferta Reuss, Astrocoenia
septemdigitata Catullo, Montastraea inaequalis (Giimbel), Mycetophyllia mirabilis Gerth, Porites sp.,
Meandrina sp., gibi bol mercan fosilli resifal kiregtaslari ile devam ederek, regresif karakterli ¢ékellerle sona
erer. Biyostratigrafik iliskilere ve kesitlerin karsilagtirmalarina gére SB23 biyozonunun altinda kalan
seviyeler erken Sattiyen, SB23 biyozonunun saptandigr seviyeler ise ge¢ Sattiyen olarak yaslandimlmistir.
Boylece, Tokga formasyonunun yasi erken — geg Sattiyen olarak kabul edilmistir.

Inceleme sahasinda bulunan tiim fosil gruplan Tetis sahasina ait karakteristik taksonlar icerir. Bu baglamda,
inceleme sahasi paleobiyocografik olarak tamimlanan (Harzhauser ve dig., 2002) Bati Tetis sahasi ierisinde

ve Akdeniz — Iran provensi kapsaminda degerlendirilmelidir.

Anahtar Kelimeler: Paleontoloji, Biyostratigrafi, Oligosen, Denizli, Bat1 Tetis.
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ABSTRACT

Oligocene marine and lagoonar sediments in Denizli and surrounding region are very rich in fossil
assemblages. In previous studies (Altinli, 1954, 1955; Nebert, 1956, 1961 Dizer, 1962, Erentoz and Oztemiir
1964, Bering, 1967; Becker- Platen, 1970; Erisen, 1971; Konak et al., 1986, Goktas et al., 1989, Hakyemez,
1989, Akgiin and Sozbilir, 2001) these units including three molasse basins (“Acigsl”, “Denizli” and “Kale-
Tavas”) have been dated as Eocene to Miocene. Except for palynostratigraphy (Akgiin and Sézbilir, 2001)
and fossil lists obtained from some local, old studies and/or randomly collected samples, the comprehensive
biostratigraphic study from this region has not been submitted. In this study, total seventeen stratigraphic
sections have been logged and mollusc, benthic Joraminifer, nannoplankton, plaktonic foraminifer, coral and
ostracod fossils have been sampled from the fossiliferous levels of the mentioned deposits exposed in the
region. After that, facies assemblages and biozones have been determined in the sections. By using of all
litho- and biostratigraphical datas, biozones and similarities of faunal/floral assemblages, all sections have

been correlated to each other and the stratigraphic framework of Oligocene deposits in the region has been
established.

For determination of nannoplankton biozones, the studies of Martini (1970) and Perch and Nielsen (1985)
have been used. It is concluded that the stratigraphic levels of the benthic foraminifers found in the Oligocene
sediments of the basin correspond to Standart Bizones (SB) determined by Cahuzac and Poignant (1997,
1998). The results of the benthic foraminifera have been compared to the comprehensive studies in the
literature which one of them comprises the eastern and southeastern part of Turkey (Sirel, 2003). Hence,
NP23, NP24 nannoplankton and SB21, SB22 and SB23 larger benthic foraminifer biozones are defined in the
region in general. For relationship of the biozones and their geochronologic equivalance, correlation table
presented by Rogl (1998) and Harzhauser et al. (2002) are used.

The Oligocene deposits in the “Acigél” molasse basin start with transgressive pebblestone- sandstone
alternation (Armutalam formation) and continues with shelf sediments Sforming by mudstone — sandstone
(Cardak formation) in the middle part of the basin. The sequence continues with reefal limestones in the
southern part of the basin, but later, shallow marine to lagoonar — terrestrial facies become dominant
(Hayrettin formation). The upper levels of Oligocene deposits again consist of shallow marine, reefal and
coal-bearing terrestrial deposits (Tok¢a formation). In “Denizli” Basin, while the coarse terrestrial
sediments are called as Karadere or Caykavustu formations, the lagoonar- deltaic and shallow marine
sediments are named as Baywralan or Sagdere formations exposed in the southern part of Cékelez Mountain
(NE Denizli) (Konak et al., 1986 and Akgiin and Sozbilir, 2001). Contemporaneous units having similar
Jacies and stratigraphy in the “Kale-Tavas Basin“ are called as Karadere and Mortuma formations
(Hakyemez, 1989).

Therefore, the earliest fossil data are obtained from the sections of Cardak formation overlying conformably
the Armutalan formation. In the stratigraphic sections from Cardak formation at the central part of the
Acigdl Basin (NE Denizli), NP23 (Sphenolithus predistentus) and NP24 (Sphenolithus distentus)
nannoplankton biozones and SB21 (Nummulites fichteli Michelotti, Nummulites vascus Joly and Leymerie and
Operculina complanata (Defrance)) larger benthic foraminifera biozones have been determined. On the other
hand, Eocene — early Oligocene planktic foraminifera such as Turborotalia ampliapertura (Bolli), Subbotina
gortanii (Borsetti), Paragloborotalia opima nana (Bolli), Globorotaloides suteri Bolli, Globoquadrina cf.
tripartita (Koch), Globoquadrina venezuelana (Hedberg) and Subbotina gr. eocaena (Giimbel) have also
been determined in the uppermost levels of the sections. Therefore, the age of Cardak formation is assigned
as middle-late Rupelian.

In the southernmost part of the Acigol Basin, basal part of the sections measured from Hayrettin formation
includes shallow marine molluscan fauna which is typical for Rupelian time such as Turritella (Haustator)
conofasciata (Sacco), T. (Peyrotia) strangulata Grateloup, Ampullinopsis crassatinus (Lamarck), Pycnodonte
gigantica callifera (Lamarck) and corals respectively. Towards up, larger benthic foraminifer assemblage‘
(Nummulites fichteli and lepidocyclinidler) corresponding to SB22 biozone are found. The uppermost part of
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this formation includes gastropods of brackish water origin such as Tympanotonos conjunctoturris (Sacco),
T. trochlearispina Sacco, T. (Tympanotonos) margaritaceaus (Brocchi), Melanopsis impressa Krauss,
Agapilia picta (Férussac) and Granulolabium plicatum (Bruguiere). Following this part, the facies changed
into coal — bearing terrestrial deposits around the region. Based on the faunal data and litho- and
biostratigraphic correlation, Hayrettin formaion is dated as late Rupelian —early Chattian.

The similar mollusc, benthic foraminifera and coral assemblages and similar sequence are observed in the
outcrops in the southern part of Cékelez Mountain (Bayiralan formation, Denizli Basin, NE Denizli) and in
the southwest of Cukurksy (Mortuma formation, Kale-Tavas Basin, SE Denizli). Due to rich molluscs, corals
(Glyphastraea laxelamellata (Michelotti), Siderofungia morloti (Reuss), Antiguastraea alveolaris (Catullo),
Astrocoenia bodellei (Calmus), Meandrina sp. and Stylophora sp.) fauna and the presence of SB22 larger
benthic foraminifera biozone (Nephrolepidina partita) in the lagoonar deposits of the region, middle
Rupelian- early Chattian ages are assigned for Bayiralan and Mortuma formations.

The Late Oligocene sediments (Tok¢a formation) in the region are only exposed at the northeastern part of
the Acigol region (KD Denizli). It is determined that the sequence in the sections starts as transgressive -
shallow marine facies and terminates with regressive phase. In the basal part of the stratigraphic sections,
pecitinids of late Rupelian — early Chattian age such as Pecten arcuatus (Brocchi), Costellaamussiopecten
deletus (Michelotti), Amussiopecten labadyei (d’Archiac and Haime) together with ostreids (Crassostrea
fimbriata (Grateloup), gastropods (Ampullinopsis crassatinus (Lamarck) and Globularia gibberosa
(Grateloup)) and ostracods (Cytherella aff. beyrichi Reuss, Aurila aff. fastigata Uliczny, Cytheretta sp.,
Krithe sp., Costa sp.) have been found. In the upper parts of the sequence, larger benthic foraminifer species
corresponding to SB23 biozone (Eulepidina dilatata) are found. Towards the upper part, the larger benthic
foraminifers Eulepidina dilatata (Michelotti) become dominant gradual. The sequence continues with reefal
limestones rich in Chattian coral fauna (Mycetophyllia mirabilis, Astrocoenia septemdigitata, Porites sp.,
Meandrina sp., Montastraea sp., Astrocoenia sp.) and ends with regressive facies. Based on the
biostratigraphic relationship and correlation of the sections in the studied area, while the lower levels of
SB23 biozone are dated as early Chattian, the levels comprising the SB23 biozone are dated as late Chattian.
Therefore, the age of Tokga formation is assigned as early and late Chattian.

All fossil groups found in the studied region include characteristic taxa for Tethys region. In the light of this
concept, the region have to be evaluated within Mediterranean — Iranian province in Western Tethyan region
described in the literature as paleobiogeographically (Harzhauser et al., 2002).

Keywords: Paleontology, biostratigraphy, Oligocene, Denizli, Western Tethys
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Bati Anadolu’da Neojen doneminde KD-GB ve D-B dogrultulu havzalar vardir. Bu havzalarn yaglari uzun
yillardan beri tartisma konusudur. Bu sorunun ¢6ziilmesine katkida bulunmak ve havzalarin olustugu
dénemdeki iklimsel degisimlerini ortaya koymak amaciyla, bu havzalardan KD- dogrultulu olan Kemalpasa-
Torbali Havzasi ve bu havzanin giineybatisinda yer alan Cubukludag grabenin kémiir igerikli tortullarindan
derlenen 20 adet 6rnegin palinolojisi ¢ahsilmistir. Akitaniyen, Langiyen ve ge¢ Serravaliyen palinomorf
topluluklar tanimlanmistir. Buna gore, her iki havzada yer alan istifler aym yastadir. Bu yas araligi énceki
calismalardan bilinen diger KD-dogrultulu havzalarla (Gordes, Demirci ve Selendi) uyumludur. Akitaniyen
palinoflorasi 1lik subtropikal karakterli olup, Leiotriletes maxoides maximus KRUTZS., Tricolporopollenites
exelsus (R.POT.) TH. & PF., Dicolpopollis kockeli PFLANZ, Plicatopollis plicatus (R.POT.) KRUTZS.,
Subtriporopollenites anulatus PF. & TH. in TH. & PF., S. constans PF. in TH. & PF., Tricolporopollenites
cingulum (R.POT.) TH. & PF. ve T. megaexactus (R.POT.) TH & PF. formlarinin varligi ile tammlanir.
Subtropikal karakterli Langiyen palinoflorast Pityosporites microalatus (R.POT.) TH. & PF,
Tricolpopollenites densus PF. in TH. & PF., Inaperturopollenites dubius (R.POT. & VENITZ.) TH. & PF,,
Cupressacites cuspidateaformis (ZANKL.) KRUTZS., Triatriopollenites rurensis PF. & TH. in TH. & PF., T
corypheause (R.POT.) TH. & PF., Subtriporopollenites simplex (R.POT.) R.POT., Polyvestibulopollenites.
verus (R.POT.) TH. & PF., Polyporopollenites undulosus (R.POT.) TH.& PF., Tricolporopollenites. cingulum
(R.POT.) TH. & PF. ve Tricolporopollenites microreticulatus PF. & TH. in TH. & PF. ile temsil edilir. Geg
Serravaliyen palinoflorasi otsul formlarin (Compositae-tubulifloreae ve ligulifloreae tipleri, Ephedraceae,
Chenopodiaceae ve Umbelliferae) ve iliman karakterli formlarm (Quercus, Ulmus, Carya ve Tilia) bollugu ile
Langiyen palinoflorasindan ayrilir.

Bu c¢alismada elde edilen palinolojik veriler “Coexistance Approach” yontemine bagh olarak
degerlendirilmistir. “Coexistence Approach” yoéntemi, Mosbrugger ve Utescher (1997) tarafindan
gelistirilmistir. Bu yontem, “Yasayan enyakin akraba” yaklagimi ile tammlanir ve Tersiyer’de yasamis olan
bitkilerin iklimsel yasamsal gereksinimleri, onlarin giiniimiizde yasayan en yakin akarabalarinin
gereksinimlerine benzerdir fikrine dayanmaktadir. Bu ¢alismada tamimlanan Akitaniyen palinofloras: igin,
yillik ortalama sicaklik (MAT) 15.6- 21.1 °C dir. En soguk ayin sicakhigi (CMT) 5.0 to 15.6 °C dir. En sicak
aym sicakhg (WMT) 254 to 28.1 °C dir ve yillik ortalama yagis miktart (MAP) 1183-1355 mm dir.
Langiyen palinoflorasina ait nicel sonuglar, MAT igin 16.5 and 20.8 °C, CMT igin 5.5-13.3 °C, WMT igin
27.3-28.1 °C ve MAP igin 1122-1520 mm dir. Erken Serravaliyen i¢in MAT degerleri 15.6-20.8 °C, CMT
degerleri 5.0-13.3 °C, WMT degerleri 24.7-28.1 °C ve MAP degerleri 735-1355 mm dir. Matematiksel analiz
yontemlerinin sonuglarma gore alt sinir degerlerindeki diisiis, Langiyen’den geg Serravaliyen’e dogru iklimin
soguma egilimi iginde oldugunu gostermektedir. Bu soguma iklimin subtropikal’den iliman iklim kosullarina
dogru degistigini gosterir.

Anahtar Kelimeler: Miyosen, Palinoloji, Kemalpasa-Torbali Havzasi, Coexistence Approach Metodu, Bati
Anadolu
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ABSTRACT

The Neogene period of western Anatolia is characterized by the presence of NE and E-W trending basins. For
a long period, ages of these basins have been under discussion. In order to contribute to the solution of this
problem and to determine the climatic changing during the formations of these basins, palynology of the 20
samples collected from N-E trending Kemalpasa-Torbali Basin and the coal bearing sediments of the
Cubukludag Graben which is at the southwestern of Kemalpasa-Torbali Basin, are studied. The Aquitanian,
Langhian and late Serravalian palynofloras are defined. The Aquitanian palynoflora is characterized by
warm subtropical species as Leiotriletes maxoides maximus KRUTZS., Tricolporopollenites exelsus (R.POT,)
TH. & PF., Dicolpopollis kockeli PFLANZ, Plicatopollis plicatus (R.POT.) KRUTZS., Subtriporopollenites
anulatus PF. & TH. in TH. & PF., S. constans PF. in TH. & PF., Tricolporopollenites cingulum (R.POT.)
TH. & PF. and T. megaexactus (R.POT) TH & PF.. The Langhian subtropical palynoflora is represented by
Pityosporites  microalatus (R.POT.) TH. & PF., Tricolpopollenites densus PF. in TH. & PF,
Inaperturopollenites dubius (R.POT. & VENITZ) TH. & PF., Cupressacites cuspidateaformis (ZANKL.)
KRUTZS., Triatriopollenites rurensis PF. & TH. in TH. & PF., T. corypheause (R.POT.) TH. & PF.,
Subtriporopollenites simplex (R.POT) R.POT., Polyvestibulopollenites. verus (R.POT) TH. & PF,
Polyporopollenites undulosus (R.POT.) TH.& PF., Tricolporopollenites. cingulum (R.POT,) TH. & PF. and
Tricolporopollenites microreticulatus PF. & TH. in TH. & PF.. The late Serravalian palynoflora is different
from the Langhian palynoflora, since herb (Compositae-tubulifloreae and ligulifloreae types, Ephedraceae,
Chenopodiaceae and Umbelliferae) and warm temperate (Quercus, Ulmus, Carya and Tilia) species are
abundant in the late Serravalian palynoflora.

Palynological data obtained from this study are evaluated by using the “Coexistence Approach” method.
“Coexistence Approach” method was developed by Mosbrugger and Utescher (1997). This method is
described by “Living nearest relative” approach and this approach is based on the opinion of “the climatic
living requirements of the plants lived in Tertiary are similar to those of their nearest relatives living today .
For the Aquitanian palynoflora, the results of coexistence intervals for the mean annual temperature (MAT)
range from 15.6- 21.1 °C. The calculations of the mean temperature of the coldest month (CMT) range from
5.0to 15.6 °C. The mean temperature of the warmest month (WMT) yields an interval 25.4 to 28.1 °C and the
mean annual precipitation (MAP) is between 1183 and 1355 mm. Quantitative results of the Langhian
palynoflora show that the values for the MAT are between 16.5 and 20.8 °C, 5.5-13.3 °C for the CMT, 27.3-
28.1 °C for WMT and 1122-1520 mm for the MAP. For the early Serravalian, the values are between 15.6 to
20.8 °C for the MAT, 5.0 to 13.3 °C for the CMT, 24.7 to 28.1 °C for TWM and 735 and 1355 mm for the
MAP. Diminishing of the lower values based on the coexistence analysis results (MAT, CMT, WMT and MAP)
indicate a cooling climatic trend from Langhian to Serravalian. This cooling indicates the climate changed
from subtropical to warm temperate.

Keywords: Miocene, Palynology, Kemalpasa-Torbali Basin, Coexistence Approach Method, Western
Anatolia
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Tirkiye’de Neojen yash ¢ok sayida komiir havzasi vardir ve bunlarm pek gogunda palinolojik ¢ahisma
yapilmistir. Bu ¢ahsmada, ilk kez bugiine degin Orta ve Bati Anadolu’ da ki pek gok havzadan elde edilmis
Miyosen dénemine ait palinolojik veriler “Coexistence Approach” yéntemine bagl olarak degerlendirilmistir.
“Coexistence Approach” yéntemi, Mosbrugger ve Utescher (1997) tarafindan gelistirilmistir. Bu yontem,
“Yagayan enyakin akraba” yaklagimi ile tamimlanir ve Tersiyer’de yasamis olan bitkilerin iklimsel yasamsal
gereksinimleri, onlarm giiniimiizde yasayan en yakin akrabalarnin gereksinimlerine benzerdir fikrine
dayanmaktadir. Bu yontemle y1llik ortalama sicaklik, en soguk ayin sicakligi, en sicak aym sicakhg ve yilhk
ortalama yagis miktarlari hesaplanmigtir. Bu degerler Tiirkiye’nin Miyosen dénemine ait iklimsel degisimin
belirlenmesi amaciyla Tiirkiye haritas iizerine islenmistir. Bu sayisal degerlerin dagilimi erken Miyosen
déneminde 1hik subtropikal, orta Miyosen’de subtropikal ve ge¢ Miyosen’de ise 1hman iklim kosularnin
egemen oldugunu gostermektedir. Bu iklimsel veriler karsilagtinldiginda, orta Miyosen’den ge¢ Miyosen’e
iklim kosullarinda serinleme egilimi oldugu gézlenir. Bu serinleme sonucunda, Giiney Bati Anadolu’da en
sicak ay yiiksek 1s1 degerine sahip alan daralmis ve bélgedeki yaygin Liguidambar ormanmin bugiin Mugla
bdlgesi gevresinde simirli yaylim gostermesi ile sonuglanmistir. Anadolu’da geg Miyosen’de sayisal iklimsel
degerlerine yansiyan egemen 1liman karakter, /lex, Fagaceae ve Corylus’un Orta Anadolu’da yaygm varhg
ile kendini gésterirken, giiniimiizde bu gruplara ait tiirlerin yalnizca Anadolu’nun kuzey bélgelerinde var
oldugu gozlenmektedir.

Anahtar Kelimeler: Miyosen, Palinoloji, Paleoiklim, Coexistence Approach Metodu , Anadolu

ABSTRACT

There are a lot of Neogene coal basins in Turkey and most of them have been studied palynologically. In this
study, for the first time, the palynological data of the Miocene period obtained from the basins of central and
western Anatolia have been evaluated by using Coexistence Approach method. “Coexistence Approach”
method was developed by Mosbrugger and Utescher (1997). This method is described by “Living nearest
relative” approach and this approach is based on the opinion of “the climatic living requirements of the
plants lived in Tertiary are similar to those of their nearest relatives living today”. With this method, the
mean annual temperature, the mean temperature of the coldest month, the mean temperature of the warmest
month and the mean annual precipitation have been computed. These data have been plotted on the map of
Turkey in order to determine the climatic changing of Turkey in Miocene period. The distributions of these
quantitative values indicate that climate was warm subtropical in the early Miocene period, subtropical in the
middle Miocene and temperate in the late Miocene. When these climatic values are correlated with the each
other, cooling tendency in climate can be detected from the middle to late Miocene. As a result of this cooling,
region in south western Anatolia with high mean temperature value of the warmest month become narrower
and today Liquidambar forest that was widespread in the region can live only in Mugla region in a very
limited area. While the warm climatic condition determined with the quantitative climatic values during the
late Miocene in Anatolia are defined with the widespread presence of Ilex, Fagaceae and Corylus in central
Anatolia, today species belonging to these groups are only observed in the northern region of Anatolia.
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Bu galigma, Hancili Formasyonu’nda (Kalecik, Ankara) bulunan yeni fosil érneklerinin “Gomphotherium
angustidens (Cuvier) olarak tamimlanmasimi ve bu tiiriin Tiirkiye’deki en yash Neojen hortumlu memeli
(Proboscidea) bulgusu olarak kayitlanmasini amaglar.

GCahigma alam Ankara’nin yaklasik 90 km. kuzeydogusunda, Kalecik ilgesi, Candir bucagina bagl Hancili
koyii yoresindedir. Fosil bulgular, bu koy adi ile amlan Hancih Formasyonu'nun tip kesit yerindeki bir
bentonit ocagmdan bulunmustur. Calisma alaninda tabanda kirmizi renkli ¢amurtasi ve konglemeralardan
olusan, aliivyon yelpazesi ve yelpaze deltasi ortamlarinda ¢okelmis olan Kumartas Formasyonu ve bu
formasyonla diisey ve yanal gegisli oldugu varsayilan, kalin laminali seyllerden olusan, gél kiyist ve derin gl
fasiyesi kosullarinda ¢6kelmis olan Hancili Formasyonu yiizeylenmektedir (Karadenizli vd., 2001, 2003).

Fosil 8rnekler Gomphotherium angustidens (Cuvier)’e ait savunma ve iist yanak dislerinden olusmakta olup
az1 dislerinin bunodont yapisi ve semanm bulunmayisi yorede erken Miyosen’de bol agaclikli bir orman
varliga igaret etmektedir.

Dislerin morfolojik yapisi ve boyutlar, Avrupa’da tammlanmis orta Miyosen G. angustidens démekleri ile
karsilastinldiginda daha ilkel 6zellikler tagimaktadir. Tanimlanan 6mekler ile benzerlikler gésteren basit
bunodont yap1 ve dis boyutlarmda gozlenen belirgin kiigiilme, Avrupa’da genel olarak MN4 memeli
zonundaki tiir orneklerine yaklagmaktadir. Orta Miyosen’den itibaren tiiriin dis boyutlarmdaki artis ve
morfolojisinde goriilen belirgin degisim 6rneklerimizde bulunmaz. Anadolu’da bulunmus G. angustidens’e ait
diger az1 disi bulgulan ile kiyaslandiginda ise Hancili o6mekleri sahip oldugu ilkel morfolojisi ile
digerlerinden ayrilmaktadir.

Erken Miyosen’in ortalarina dogru (MN3a memeli zonu) Afrika ve Arap levhalarinin kuzeye hareketinin
sonucu olarak, Arap levhasi Anadolu levhasiyla ¢arpigmig, Avrupa ve Asya kitalar1 arasinda Anadolu
lizerinden karasal baglar kurulmus ve Neojen’de ilk defa Afrika-Avrupa-Asya kitalar1 arasinda faunal
degisimler gergeklesmistir. Bu degisimin ilk omekleri Negev (Israil) faunasinda gézlenmis ve bu bulgu
yerinde hem Avrupa hem de Afrika taksonlan saptanmstir (Tchemov vd., 1987). Tanimlanan
Gomphotherium tiirii erken Miyosen’in MN3 zonu ile MN4 memeli zonu arasinda Afrika’dan baglayarak
Anadolu iizerinden Avrasya’ya ve Iran iizerinden Asya iglerine dogru diger Proboscidea cinsleriyle
(Zygolophodon ve Deinotherium) birlikte gog etmistir (Gohlich, 1999).

G. angustidens Avrupa’da bir ¢ok erken-orta Miyosen lokalitelerinden bilinmekte olup en énde gelenleri:

Ispanya’da “Bunol” ve “Corcoles” (MN4); Fransa’da “Sansan” (MNG6); Portekiz’de “Quinta Grande” (MN4b)
ve Almanya’da “Eppelsheim, Kettenheim, Wolfsheim ” (MN9) memeli fosil bulgu yerleridir (Géhlich, 1999).
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Tiir, Anadolu’da daha 6nceki ¢aligmalarda; “Bursa-Pasalar”, “Mugla-Sarigay-Milas” ve “Mugla-Yerkesik-
Catakbagyaka” memeli fosil bulgu yerlerinden bilinmektedir (Sickenberg vd., 1975; Gaziry, 1976; Sarag,
2003). Tiire iliskin yeni bir bulgu yeri olan Hancili, tiiriin dagilimini Bati Anadolu’dan Orta Anadolu’ya
yonlendirmesi agisindan dnemli olup Afrika kdkenli tiiriin Anadolu iizerinden Avrupa’ya go¢ ettigini
desteklemektedir. Ayrica MN1-MN4 memeli zonlari araliginda Anadolu’da Proboscidea éreklerinin simdiye
kadar bulunamamis olmasi, éreklere Tiirkiye’de bulunan en yash Neojen hortumlu memelisi olma sifatin1 da
kazandirmaktadir. Hancih Formasyonu’nda daha énceki calismalarda saptanan kiigiik memeli faunalarma
iliskin bulgular (Cricetodon, Megacricetodon, Democricetodon, Eumyarion ve Neometes) ve burada tanitilan
G. angustidens tiirii yorenin fosil memeli paleofaunasi ile tektonik ve paleocografik yorumuna yeni katkilar
koymaktadir.

Anahtar Kelimeler: Mammalia, Proboscidea, Miyosen, Bunodont, Memeli Zonu.

ABSTRACT

The aim of the study is to describe the fossil materials found in Hancili Formation (Kalecik, Ankara) as
“Gomphotherium angustidens (Cuvier)” and to record this findings as the oldest Neogene Proboscidea from
Turkey.

The study area is situated at the Hancili village, about 90 km NE of Ankara. Fossil materials were found in an
open bentonite mine which is in the type section of the Hancili Formation. In the fossil locality, two
Jormations are exposed. The Kumartas Formation which is composed of red mudstones and conglomerates at
the bottom was deposited in an alluvial fan and delta fan facies, and the Hancili Formation which is
composed of laminated black, thick shales that was deposited in a deep lake and shoreline facies and it is
laterally and vertically graded into the Kumartast Formation.

Fossil materials consist of an incisor and upper molars of Gomphotherium angustidens (Cuvier) and
bunodont characters of the molars and lack of cementum indicates a dense forest environment during early
Miocene in this region.

Morphology and dimension of the molars of Hancili fossils have an archaic condition as comparing with the
specimens of middle Miocene Gomphotherium angustidens in Europe. Simple bunodont pattern and reduced
molar dimensions of the identified samples have affinities with the ones of MN4 zone of Europe.
Morphological changes in teeth type and increasing size of teeth that appeared in middle Miocene could not
be observed in the material found from Hancili location. Hancili materials differ from the molars of the G.
angustidens, previously found in Anatolia, by having an archaic morphology.

During the middle Early Miocene (MN3a Mammalian Zone), northern movement of Afvica and Arabian
resulted in a collusion of the Arabian plate with the Anatolian plate and due to this collision, land
connections between Europe and Asia over Anatolia appeared and faunal exchanges between Africa-Europe-
Asia occurred in Neogene for the first time. The first examples of these exchanges were encountered in Negev
(Israel) fauna including both European and African taxa (Tchernov et al., 1987). The defined Gomphotherium
species have dispersed during MN3 — MN4 zone, beginning from Africa to Europe over Anatolia and into
Asia over Persia with the other Proboscidea genus (Zygolophodon and Deinotherium) (Géhlich, 1999).

G. angustidens is known from many early to middle Miocene localities, mainly as Spain “Bunol” and
“Corcoles” (MN4); France “Sansan” (MNG);, Portugal “Quinta Grande” (MN4b) and Germany
“Eppelsheim, Kettenheim, Wolfsheim = (MN9) (Gohlich, 1999).

This species is also well-known from the previous studies in Anatolia as “Bursa-Pasalar”, “Mugla-Saricay-
Milas” ve “Mugla-Yerkesik-Catakbagyaka” (Sickenberg, 1975, Gaziry, 1976, Sarag, 2003). Hancili, as
being a new locality of regarding species, is important as diverting the dispersal of the species from Western
Anatolia to Central Anatolia and supports the dispersion of this African originated species to Europe over
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Anatolia. Furthermore, since there is no record of Proboscidea between MNI-MN4 in Anatolia, our material
could gain an attribution as the oldest Neogen proboscis mammalian found in Turkey. Micro mammalian
Jossil records found in the previous studies at the Hancili locality (e.g. Cricetodon, Megacricetodon,
Democricetodon, Eumyarion ve Neometes) and the presence of G. angustidens in this area allow to evaluate
tectonic and paleogeographic situations of the region by using these paleomammalian faunas.

Keywords: Mammalia, Proboscidea, Miocene, Bunodont, Mammalian Zone

Deginilen Belgeler

Cunier, G.L.CF.D. 1806 (in 1818). Le Renge animal distribue d’'apres son Organization. Tome.2, contenant
Lintroduction, les mammiferes et les oiseaux. Paris. Deterville. (Possibly published in part in late 1816: see
Whitehead 1967:300 and Bock 1994:233,247.) (Also published in English as the Animal Kingdom Arranged in
Conformity with it's Organization. 15 vols (1817-1835). London. William S. Orr.)

Gaziry, A.W., 1976, Jungtertidre Mastodonte aus Anatolien (Tiirkei). Geologisches Jahrbuch B 22: [-143.

Gohlich, U.B., 1999, Order Proboscidea. In: G. Rossner and K. Heissig (eds.), The Miocene Land Mammals of Europe,
157-168. Pfeil, Miinchen.

Karadenizli, L., Seyitoglu, G., Sara¢, G., Kazanci, N., Sen, S., Hakyemez, H.Y. ve Savas¢i, D., 2001, Cankiri-Corum
Havzasin Bati ve Giiney Kesiminin Memeli Fosillere Dayali Oligo-Miyosen Biyostratigrafisi ve Dolgulanma
Evrimi. MTA Raporu: No: 10706 (yayinlanmamus)

Karadenizli, L., Seyitoglu, G., Sara¢, G., Kazanci, N., Sen, S., Hakyemez, H.Y. ve Savasci, D., 2003, Cankiri-Corum
Havzasi Bati Kenarinin Erken-Orta Miyosen Paleocografik Evrimi. MTA Dergisi 126, 69-86

Sarag, G., 2003, Tiirkiye omurgali fosil yataklari, MTA Rapor No 10609, Ankara (yayinlanmamis).

Sickenberg, F., Becker-Platen, J.D., Benda, L., Berg, D., Engesser, B., Gaziry, W., Heissig, K., Hunermann, KA.,
Sondaar, P.Y., Schmidt-Kittler, N., Staesche, K., Staesche, U., Steffens, P. and Tobien, H. 1975, Die Gliederung
des hoheren Jungtertidrs und Altquartirs in der Tiirkei nach Vertebraten und ihre Bedeutung fur die
Internationale Neogen-Stratigraphie. Geologisches Jahrbuch B 15, 167.

Tchernov, E., Ginsburg, L., Tassy, P. and Goldsmith, N., 1987, Miocene mammals of the Negev (Israel). Journal of
Vertebrate Paleontology, 7.:284-310.

256



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

Mersin Aciklarindaki Self Sedimanlarindan (Dogu Akdeniz) Pleyistosen-Holosen Yash
Ug Yeni Ostrakod Tiirii: Bathycythere mediterranea n. sp.,
Cytheropteron grossoalatum n. sp. ve Krithe mersinensis n. sp.

Three New Pleistocene-Holocene Marine Ostracod Species from the Sediments of Mersin Offshore
(Eastern Mediterranean): Bathycythere mediterranea n. sp., Cytheropteron grossoalatum n. sp. and
Krithe mersinensis n. sp.

ibrahim Kadri ERTEKIN, Cemal TUNOGLU

Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06532, Beytepe, Ankara, TURKIYE
iertekin@hacettepe.edu.tr, tunay@hacettepe.edu.tr

0z

Caligmanin amaci, Mersin agiklarindaki self sedimanlarinin ostrakod toplulugunu ortaya ¢ikarmaktir. Caligma
Mersin agiklarinda, 285-665 metreler arasinda su derinligine sahip, ii¢ farkh alandan alinan 18 karot iizerinde
gerceklestirilmistir. Camur volkani olarak degerlendirilen bolgelerden aliman bu karotlardan 54 adet drnek
derlenmis ve 6mnekler igerisinde 33 farkh ostrakod taksonu saptanmistir. Tanimlanan ostrakod toplulugu
iginde ti¢ adet yeni tiir saptanmistir (Bathycythere mediterranea n.sp., Cytheropteron grossoalatum n. sp. ve
Krithe mersinensis n.sp.). Onerilen yeni tiirler Akdeniz baseninin farkli noktalarida daha énce tanimlanmisg
benzer tiirlerden Bathycythere vanstraateni Sissingh, Cytheropteron alatum Sars, Krithe bartonensis (Jones)
ve Krithe contracta Oertli ile kargilagtirilmig, benzerlik ve farklan ortaya konulmustur. Ostrakod toplulugu
icinde 19 adedi bilinen taksonlar olup (dcanthocythereis hystrix (Reuss), Bairdia conformis (Terquem),
Bosquetina rhodensis Sissingh, Buntonia dertonensis Ruggieri, B. sublatissima (Neviani), B. textilis
Bonaduce ve dig., Bythocypris bosquetina (Brady), B. obtusata producta (Seguenza), Callistocythere vexata
Bonaduce ve dig., Cytheropteron rotundatum G.W. Miiller, Henryhowella sarsii sarsii (G.W. Miiller),
Macrocypris ligustica Bonaduce ve dig., Monoceratina mediterranea Sissingh, Paracythereis flexuosa
(Brady), Polycope orbulinaeformis Breman, P. reticulata G. W. Miiler, Pseudocythere caudata mediterranea
Bonaduce ve dig., Rectobuntonia inflata Colalongo ve Pasini ve Xestoleberis dispar Miiller), 11 adedi ise
isimlendirmeye agik birakilarak tammlanmustiv (4rgilloecia sp., Aurila sp., Buntonia sp., Cytherella sp.,
Leptocythere sp., Loxoconcha sp., Polycope sp., Pterygocythereis sp., Semicytherura sp., Urocythereis sp. ve
Xestoleberis sp.). Argilloecia ve Polycope cinslerine ait taksonlar topluluk iginde baskin durumdadir.
Ostrakoda toplulugu genel olarak diger Akdeniz basenlerinden elde edilen topluluklarla karsilastinldiginda
daha az bol ve az cesitlidir. Aurila, Bathycythere, Buntonia, Ctyherella, Leptocythere, Loxoconcha,
Semicytherura, Urocythereis ve Xestoleberis cinslerine ait taksonlar, diger cinslere ait taksonlara nazaran
daha az sayida ve aksesuar olarak gozlenmektedir. Saptanan ostrakod toplulugu, Sissingh (1982)’in Akdeniz
baseninde Pleyistosen-Holosen zaman araligr igin tammladign “Cl1: Argilloecia acuminata” ostrokoda
topluluguna karsilik gelir. Ostrakod toplulugu kismen Adriyatik Denizi (Bonaduce vd., 1975), Sicilya (Gela)
(Aiello vd., 2000) ve Giiney Ege Denizi (Sissingh, 1972) topluluklari ile benzerlik géstermektedir.

Anahtar Kelimeler: Yeni Ostrakoda tiirleri, Pleyistosen-Giincel, Mersin agikdeniz selfi, Dogu Akdeniz.

ABSTRACT

Marine ostracods were studied from 18 gravity cores on three different subareas at depths between 285-665
meters from the Mersin offshore. A total number of 54 samples are gathered from these cores that were taken
from areas considered as mud volcanos. Within the determined fauna, three taxa are described as new
(Bathycythere mediterranea n. sp., Cytheropteron grossoalatum n. sp. and Krithe mersinensis n. sp.). These
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new taxa are compared with similar taxa as Bathycythere vanstraateni Sissingh, Cytheropteron alatum Sars,
Krithe bartonensis (Jones) and K. contracta Oertli. Within these taxa, 19 of them are previously described
(Acanthocythereis hystrix (Reuss), Bairdia conformis (Terquem), Bosquetina rhodensis Sissingh, Buntonia
dertonensis Ruggieri, B. sublatissima (Neviani), B. textilis Bonaduce et al., Bythocypris bosquetina (Brady),
B. obtusata producta (Seguenza), Callistocythere vexata Bonaduce et al., Cytheropteron rotundatum G. W.
Miiller, Henryhowella sarsii sarsii (G. W. Miiller), Macrocypris ligustica Bonaduce et al., Monoceratina
mediterranea Sissingh, Paracythereis flexuosa (Brady), Polycope orbulinaeformis Breman, P. reticulata G.
W. Miiler, Pseudocythere caudata mediterranea Bonaduce et al., Rectobuntonia inflata Colalongo and Pasini
and Xestoleberis dispar Miiller) and 11 of them belong to open nomenclature (Argilloecia sp., Aurila sp.,
Buntonia sp., Ctyherella sp., Leptocythere sp., Loxoconcha sp., Polycope sp., Pterygocythereis sp.,
Semicytherura sp., Urocythereis sp. and Xestoleberis sp.). Taxa belonging to Argilloecia and Polycope genus
are dominant in the assemblage. In general, Ostracoda assemblage obtained from Mersin offshore is less
diverse and less abundant when it compares the assemblages previously obtained from the other basins in
Mediterranenan. Taxa belonging to Aurila, Bathycythere, Buntonia, Ctyherella, Leptocythere, Loxoconcha,
Semicytherura, Urocythereis and Xestoleberis genus are relatively few and observed as accessory taxa in the
assemblage. Determined ostracod assemblage corresponds to “Cll: Argilloecia acuminate” ostracod
assemblage described by Sissingh (1982) from Mediterranean Pleistocene-Holocene. The fauna, despite
being less diverse, have a pronounced similarity partly to Adriatic fauna (Bonaduce et al., 1975) and also
Jauna from Gela (Sicily) (Aiello et al., 2000) and south Aegean Sea (Sissingh, 1972).

Keywords: New Ostracoda species, Pleistocene-Recent, Mersin offshore, Eastern Mediterranean.
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Bu ¢ahgma, Ege Denizi kuzeydogusunda yeralan Gokeeada gevresinden 4, Bozcaada giineybatisindan 1,
Midilli Adas1 dogusundan 1, Antalya giineybatisinda Kalkan, Kas, Kale, Finike ve Kemer arasindaki kiy1
seridinin farkli yerlerinden 43 olmak iizere toplam 49 ek iizerinde yuriitilmusgtiir. Bu farkli dért bolgede
renkli kavkilara sahip olan toplam 24 cins ve 41 tiir giincel foraminifer belirlenmistir. Gékgeada’dan alinan
sediman ornekleri Van Veen Grab-Sampler, digerleri ise serbest dalig yontemi ile farkli derinliklerden elde
edilmistir. Binokiiler mikroskop altinda ayiklanarak fotograflari gekilen siyah, yesil, san ve kizil-kahve
foraminifer kavkilarmin tiimkayag mineralojisi X-igmlart difraktometresinde; tiimkayag kimyasi atomik
absorpsiyon spektrofotometresinde; dis yiizeyinin kimyas1 ise enerji sagilimhi spektrometrede saptanmusgtir.

Tiirkiye’yi cevreleyen denizler farkh disiplinlerdeki aragtinicilar tarafindan aynntih bigimde incelenmeye
baglanmstir (Merig vd., 2002, 2004). Bunlardan birisi de mineralojik ve biyojeokimyasal arastirmalar olup;
yasadiklar ortama duyarli organizmalarin kavkilarinin incelenmesine dayanmaktadir (Yalgin ve Taner, 1998;
Yalgin vd., 2004). Bu gergevede renkli kavkilara sahip giincel bentik foraminiferlerin biyolojik, mineralojik
ve jeokimyasal ozellikleri belirlenerek; bunlarin ortam kosullari, ekolojik 6zellikleri ve giiniimiizde olusan
anomaliler ile olan iligkilerinin incelenmesi bu arastirmanim amacin olusturmustur.

Kuzeybati Ege Bélgesi’nin hidrografik 6zellikleri genellikle Ege-Marmara-Karadeniz arasindaki morfolojik
farkliliklar ve su degisimi ile denetlenmektedir. Bu nedenle bolge Ege ve Karadeniz su kiitlelerinin fiziksel,
kimyasal ve biyolojik 6zelliklerini tagimaktadir. Ege Denizi’nin kuzeydogusunda yeralan c¢alisma alam
(Bozcaada ve Gokgeada civar), jeolojik agidan, bugiinkii konumunu ve seklini ¢ogunlukla Miyosen’de
baslayip Orta-Geg Pleyistosen’e kadar devam eden tektonik-jeomorfolojik olaylar ve Pleyistosen-Holosen’de
egemen olan kiiresel, iklimsel ve deniz diizeyi degisimleri sonucu kazanmustir (Ergin ve Yemencioglu, 1997).
Bati Antalya bolgesinde; gerek ana akarsular gerekse karstik bozulmug drenaj agi, Bati Toroslar’t kesen
sayisiz tektonik cizgiselliklerin etkisiyle keskin dirsekler gelistirmis, birgok kesimde karstik kanyonlar
meydana getirmigtir. Bu kesimlerde dolin tabanlarindaki diidenler vasitasiyla yeraltina yonelen sular, daglik
kesimlerin zirvelerinde birikmis olan karlarm eriyen sulart ve serbest yagislar karstik yeralt: drenaji ile Teke
yoresi kiyilarimda muhtelif denizalt: kaynaklari olarak Akdeniz’e ulasmaktadir (Senel, 1997a, b).

Foraminifer kavkilarinda diisiik-yiiksek Mg-kalsit ve aragonit en yaygin minerallerdir. Bazi kavkilarda
dolomite de rastlanmistir. Kavkilardaki kalsitlerin d(104) yansimalan 2.979-3.035 A, MgCO; miktan 0.33-
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19.00 % mol arasinda degismektedir. Tiim kavkilarin Mg/Ca oran1 2.95-42.07 ve Sr/Ca oram 1.45-10.44
arasinda degerlere sahiptir. Bu veriler jeotermometre olarak (Smith vd., 1979; Rosenthal vd., 1997; Lear vd.,
2002; Martin vd., 2002), sirastyla 8-37 ve 8-135° C arasinda degisen sicakliklara karsihik gelmekle birlikte,
kavkilarin ¢ogunda aragonitin bollugu nedeniyle bu veriler her zaman kullamilabilir géziikmemektedir. Tiim
kavki ve yiizeylerinden elde edilen kimyasal ¢6ziimlemelerde maksimum derisimlerin renkli, minimum
derisimlerin renksiz foraminifer kavkilarmdan ileri geldigi diisiiniilerek, degerler normalize edilmistir. Si, Al,
Fe, Mn, Mg, Ca, Na, K, Rb, Sr, Li, Ni, Co, Cu, Pb, Zn, Y ve S’deki degisimler kavkilarin mineralojik bilesimi
ile de iliskili olmakla birlikte; 6zellikle metalik elementlerin miktarlarindaki zenginlesmeler, bu elementlerin
kavki yapilarmin nitelik ve niceliklerine bagl olarak biinyelerinde tutulmasma baglanmaktadir. Deniz
tabanindaki aktif faylardan g¢ikan sicak ve/veya karadan bosalan soguk sulann tasidigi iyonlarm deniz
suyunda zenginlesmeleri ve sonugta bunlarin kavkida bir anormal kirlenmeye neden olmalari ve/veya canlilar
tarafindan yagamlar sirasinda ikincil olarak zenginlestirilmis olmalan diisiiniilebilir.

Anahtar Kelimeler: Deniz tabani, kavki, X-1gin1, anomali.

ABSTRACT

This study was performed on the total forty-nine samples collected from Gokgeada Island surroundings (four
samples), southwestern Bozcaada Island (one sample), eastern Mitilini Island (one sample) in the northeast of
Aegean Sea and in different points of shores among Kalkan, Kas, Kale, Finike and Kemer (forty-two samples)
in the southwest of Antalya City. Total 24 genus and 41 species of recent foraminifers with colored shells
were distinguished in the four different regions. Sediment samples taken from Gdkceada and the other
localities were obtained by Van Veen Grab-Sampler and free diving methods in different depths, respectively.
First, photographs of black, green, yellow and red-brown colored foraminiferal shells selected under
binocular microscope were taken, and then their whole-rock mineralogy by X-ray diffraction, whole-rock
chemistry by atomic absorption spectrophotometry and outer surface chemistry by energy dispersive
spectrometry were determined.

In recent years, seas surrounding the Turkey have been investigated in details by various researchers from
different disciplines (Merig et al., 2002, 2004). Of these, mineralogical and biogeochemical investigations are
based on the shells of organism sensitive to environments (Yalgin and Taner, 1998; Yalcin et al., 2004). In
this scope, this study aims at investigating the relationships between present anomalies and environmental
conditions and ecologic features by revealing the biological, mineralogical and geochemical characteristics
of benthic foraminifers with colored shells.

The hydrographic properties of northwestern Aegean Sea are mainly controlled by morphological and water
depths differences between Aegean-Marmara and Black Sea. For this reason, this region has the physical,
chemical and biological features of mass waters of both Aegean and Black Sea. Geologically, the study area
located in the northeast of Aegean Sea has commonly got its present setting and form by tectonic and
geomorphologic processes from Miocene to Middle-Late Pleistocene and also global, climatic and sea-level
changes dominant to Pleistocene-Holocene (Ergin and Yemencioglu, 1997). Both main streams and karstic
deformed drainage net have developed sharp corners and karstic canyons in many parts of the western
Antalya by effects of numerous tectonic lines cutting the western Taurus. Waters flowing underground by
means of shallow hole on the bottom of the dolines, and also snow-melt waters from the top of the mountains
and rain waters reach Mediterranean in the costs of Teke area as various submarine springs by means of
karstic underground drainage (Senel, 1997a, b).

Low to high Mg-calcites and aragonite are the most common minerals in the foraminiferal shells. Dolomite is
also encountered in some shells. d(104) reflection and MgCOj; contents) of calcites vary between 2.979-3.035
A and 0.33-19.00 % mole, respectively. Mg/Ca and Sr/Ca ratios of whole shells have values of 2.95-42.07 and
1.45-10.44. These data always seem not to be useful because of the abundant aragonite amount in most shells
although they correspond to temperatures of 8-37 and 8-135° C as geothermometer (Smith et al., 1979;
Rosenthal et al., 1997; Lear et al., 2002; Martin et al., 2002). The values are normalized by considering
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maximum and minimum concentrations are respectively due to colorful and colorless Sforaminifer shells in the
chemical analyses from whole shells and their surfaces. The enrichments in amounts of particularly metallic
elements concern with absorption depending on qualitative and quantitative of shell structures although the
variations in Si, Al, Fe, Mn, Mg, Ca, Na, K, Rb, Sr, Li, Ni, Co, Cu, Pb, Zn, Y and S are also related to
mineralogical compositions of shells. It can be considered that the ions transferred into hot waters coming
Jrom active faults in the sea-floor and/or the ions transported with cold waters releasing from land are
enriched in the sea, and finally they caused an abnormal contamination within the shells and/or secondarily
richness during metabolism by livings.

Keywords: Sea-floor, shell, X-ray, anomaly.
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Anormal Sekilsel Degisimler ve Bu Degisimlerin Nedenleri

Abnormal Morphological Variances Observed in Textularia, Spiroloculina, Peneroplis, Sorites and
Amphisorus Specimens on Kalkan-Kas-Finike-Tekirova (SW Antalya) Coastline and
The Reasons of These Variations
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Bu arastirma 2004 yih yaz aylarinda, Kalkan batisindaki Patara Plaji dogusundan baglayip, Kas, Finike ve
Tekirova’ya kadar uzanan kiyr alam ve bu bolgedeki adalar gevresinden 3.50 ile 30.00 m arasi derinliklerden
derlenmis olan 227 giincel ¢okel 6regi tizerinde yiiriitiilmiigtiir. Zengin bentik foraminifer faunasina sahip
olan bu 6meklerden 117 adeti ¢ogunlukla kavkilarmm son localari olmak iizere muhtelif béliimlerinde az
veya ¢ok sayida, anormal morfolojik degisim sunan, boyutlan ¢ogunlukla 2-0.5 mm arasinda degisen iri
Textularia, 87 adeti ise sekilsel bozukluk sunan Peneroplis ve Sorites cinslerine ait bireylere rastlanilmistir.
Rastlanti sonucu gozlenen bu gibi ézellikler, 227 adet 6rekten yaklagik yarisinin bdyle bir nitelige sahip
olmasi, ¢alisilan bélge ekolojik kosullar i¢in dikkat ¢ekici bir durum yaratmaktadir. Bolgede bol miktarda
rastlanilan Textularia bocki Héglund bireyleri disinda Spiroloculina antillarum d’Orbigny, Coscinospira
hemprichii Ehrenberg, Peneroplis arietinus (Batsch), P. pertusus (Forskal), P. planatus (Fichtel and Moll),
Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, S. variabilis Lacroix, ¢ogunlukta olmak
tizere Spiroloculina cf. S. angulata, d’Orbigny, Planorbulina mediterranensis d’Orbigny bireylerine ait
kavkilarda anormal morfolojik gelisimlerin varhigi g6zlenmistir. Morfolojik olarak anormallik sunan
Peneroplis cinsine ait bireylere ilk kez Ilica (Cesme-lzmir) giincel ¢okel 6reklerinde rastlamlmistir (Sézeri,
1966; Sellier de Civrieux, 1970). Deniz igindeki 58-59°C degerli sicaksu kaynag g¢evresinde ¢ok zengin
foraminifer toplulugu goézlenmistir. Keza bu alanda radyoaktivitenin varh@ s6z konusudur (Caglar, 1947;
Bagkan ve Canik, 1983). Bu geng ¢okeller sayica fazlalik sunan anormal kavkilara sahip Peneroplis ve Sorites
cinslerine ait bireyler igermektedir. Daha sonra Ilica Plaji kumlan ve Karaburun Yarnmadas: ¢evresinden
derlenmis olan 12 adet 6rekte giincel bentik foraminiferler lizerinde ¢alisma yapilmis ve Ilica Korfezi ile
yartmadanin diger noktalan arasinda oldukga farkli foraminifer yasammin var oldugu ortaya konulmustur
(Merig, 1986). Calismanin amact biiyiik boyutlu ve anormal gériinimlii Textularia, Peneroplis ve Sorites
cinslerine ait fertlerin bu o6zellikleri tagimasinin baslica nedenini aragtirmak ve olasi nedenleri ortaya
koyabilmektir.

Cesitli aragtiricilar tarafindan foraminifer kavkilarindaki morfolojik bozukluklarm baslica nedeninin giiniimiiz
kosullarinda denizlerdeki ¢evre kirliligini olugturan agir metaller ile bunlara baglh kimyasal kosullar, asin
tuzlu ortamlar ve denizlerdeki sicak ve soguk su kaynaklarinin igermis oldugu muhtelif agir metallerin oldugu
ileri siiriilmiigtiir (Geslin vd., 1998, 2002, 2002; Yanko vd., 1998). Halbuki ¢alisilan bélgede agir metal
kirlenmesini olusturabilecek bir sanayi tesisi/tesisleri bulunmamaktadir. Kas ¢evresinde yeralan denizigi ve
kiyidaki magaralardan alman 8 su 6rneginde yalnizca Pb, Cr, Zn, Cu, Cd, Mn ve Fe gibi agir metaller
bulunmustur. Bu durum Ihica Kérfezi’ne gore tam tersi 6zellikte olan kosullan olugturmaktadir. Fakat, her iki
alandaki CaCOs bollugu Peneroplis cinsine ait kavkilardaki asin gelismeyi saglamaktadir. Yine bu alandaki
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pekgok noktada renkli kavkilara sahip bentik foraminiferlerin varlig kaynak sularmin muhtelif agir
mineralleri igerdiginin géstergesidir. Morfolojik bozukluklar tamamen suyun kimyasal 6zellikleri ile ilgili
olmahdir. Bati Toroslar’daki énemli rezervlere sahip olmayan bazi maden yataklarmin bulunugu, bélgede
karstik 6zellikteki Mesozoyik kiregtaslarinin egemen olmasi ve deniz iginde pek ¢ok noktada soguk su
kaynaklarmin bulunmasi bu konuda etken olarak diistiniilebilir.

Diger yandan, 6zellikle turistik agidan énem tagiyan bu alanlarda antropojenik atiklar da bir etken olarak
diisiiniilebilir. Aynica bolgede sebze, meyva ve gigek yetistiriciligi ile cok genis alanlara yayilmis olan
seralarin varligi, bunlarla ilgili olarak kullanilan bol miktardaki gesitli giibre ve hormon etkisi de gézardi
edilmemelidir. Antalya gevresi ile ilgili yapilan yeni bir aragtirmada karadaki karstik kaynak sularinm besin
tuzu ve normalin tizerinde pestisit igerdigi belirtilmistir (Ekmekgi, 2005).

Anahtar Kelimeler: Foraminifer, Morfolojik bozukluk, Textularia, Peneroplis, Sorites

ABSTRACT

The present study was conducted on the 227 recent sediment samples which were collected in summer 2004,
between the depths of 3.50- 30.00 m, on the coastline enclosed by Patara Beach (W Kalkan), Kas, Finike and
Tekirova, as well as the islands in this region. The sediment samples have rich foraminiferal faunas. In 117 of
the sediment samples, large Textularia individuals, usually with 2-0.5 mm in size, showing abnormal
morphologic variations, especially on the last chamber, were observed. In 87 samples included abnormal
Peneroplis and Sorites specimens. These unexpectedly observed abnormal variations were observed in almost
50% of the 277 samples, suggesting special environmental conditions for the region. Except the abundant
Textularia bocki Hoglund individuals, abnormal morphology was also observed in Spiroloculina antillarum
d'Orbigny, Coscinospira hemprichii Ehrenberg, Peneroplis arietinus (Batsch), P. pertusus (Forskal), P.
planatus (Fichtel and Moll), Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, S. variabilis
Lacroix, Spiroloculina cf. S. angulata, d’Orbigny, Planorbulina mediterranensis d ‘Orbigny individuals.
Peneroplis specimens showing abnormal morphology have been observed in the recent sediments from Ilica
(Cesme-lzmir) for the first time (Sozeri, 1966; Sellier de Civrieux, 1970). A diverse foraminiferal assemblage
has been observed around the marine hot water spring of 58-59°C (Caglar, 1947; Baskan ve Canik, 1983).
These recent sediments included abundant Peneroplis and Sorites specimens with abnormal test. A more
recent has been performed on the 12 samples collected from Ihca Beach and Karaburun Peninsula, and
prominent differences has been shown in the foraminiferal assemblages of the llica Bay and other locations of
the peninsula (Merig, 1986). The aim of this study is to investigate and figure out the possible reasons of the
abnormal test morphology observed in Textularia, Peneroplis and Sorites individuals.

The possible reasons of abnormal test morphology observed in foraminifera has been studied by various
researchers, and the presence of heavy metals caused by marine environmental pollution and related
chemical conditions, hypersalinity, various heavy metals released by marine hot and cold springs have been
proposed as the main reasons of this phenomenon (Geslin et al., 1998, 2002, 2002; Yanko et al., | 998).
However, there is not any industrial plant to cause heavy metal pollution in the study area. Water samples
from 8 coastal and submarine caves were analysed and only Pb, Cr, Zn, Cu, Cd, Mn and Fe were found as
heavy metals. The environmental conditions contradicts with the conditions observed in Ilica Bay. But, high
CaCOs concentrations observed in both regions explains the over-development of the Peneroplis tests. In
addition to that, benthic foraminifer specimens with coloured tests observed in the study area indicates the
presence of heavy metal minerals in spring waters. Morphological abnormalities should be related with
chemical characteristics of the water. The presence of some mines with insignificant economical value on the
Western Taurus Mountains, the abundance of Mesozoic limestones with karstic characteristics and a
considerable amount of submarine caves and springs observed on the coastline, are suggested to be the
possible factors. On the other hand, anthropogenic discharges can also be an important factor in this highly
touristic area. Besides, green houses, fruit and flower cultivation is abundant and spreaded to a large area in
this region. Fertilizers and hormones highly used in this area should be taken into consideration as other
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possible factors. In a recent study, it was shown that karstic spring waters in Antalya includes nutrients and
high concentration of pesticides above normal limits (Ekmekgi, 2005).

Keywords: Foraminifer, Morphological abnormality, Textularia, Peneroplis, Sorites
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Dogu Ege Denizi ve Giiney Tiirkiye Kiyillarinda Gozlenen Baz Lessepsiyen Foraminiferler
Some Lessepsian Foraminifers Observed on the Eastern Aegean and South Coasts of Turkey
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Dogu Akdeniz kiyilarinda Indo-Pasifik kdkenli birgok omurgali ve omurgasiz tiire rastlanilmaktadir. Bu
yabanc tiirlerin gemilerin balast sularmda ya da gemi yiizeyine yapisarak tasindiklan diisiiniilmektedir.
Ayrica kiiltiir amaciyla tagiman tiirlerin yanisira akvaryumlardan kazayla birakilan tiirler de mevcuttur. Ancak,
hepsinden 6nemlisi Siiveys Kanali gibi insan yapimi kanallar tiirlerin ekosistemler arasinda tasinmasinda en
énemli araglardir. Birgok Indo-pasifik kékenli foraminifer tiirii de Siiveys Kanah araciligiyla Dogu Akdeniz
kiyilarina tagmmstir. Bu olgu kanali inga eden Ferdinand de Lesseps’e ithafen “Lessepsiyen Gog” olarak
adlandimlmistir (Por, 1978). Bazi cinsler diger yerel bentik foraminifer tiirleriyle birlikte Hayfa Kérfezi,
Iskenderun Kérfezi, Giineybati Antalya, Dogu Ege Denizi ve Kuzeydogu Girit kiyilarinda kaydedilmistir. Ege
Denizi, Tirkiye’nin Giiney Bati Akdeniz kiyilari ve Iskenderun Koérfezi'nden toplanan giincel ¢okel
6meklerinin incelenmesi sonucunda Indo-pasifikte genis bir dagilim gésteren 26 cins ve 31 tiir giincel
foraminifer tayin edilmistir; Haddonia spp., Edentostomina cultrata (Brady), Clavulina angularis d’Orbigny,
C. cf. C. multicamerata Chapman, Nodopthalmidium antillarum Cushman, Spiroloculina cf. S. angulata
Cushman, S. antillarum d’Orbigny, Schlumbergerina alveoliniformis (Brady), Hauerina diversa Cushman,
Quinqueloculina cf. Q. mosharrafai Said, Miliolinella cf. M. hybrida (Terquem), Pseudomassilina reticulata
(Heron-Allen ve Earland), Pyrgo denticulata (Brady), Triloculina cf. T. fichteliana d’Orbigny, Articulina
alticostata Cushman, Peneroplis arietinus (Batsch), Cycorbiculina compressa (d’Orbigny), Amphisorus
hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, S. variabilis Lacroix, Pyramidulina catesbyi (d’Orbigny),
P. perversa (Schwager), Astacolus insolitus (Schwager), 4. sublegumen (Parr), Entosigmomorphina sp.,
Cymbaloporetta plana (Cushman), C. squammosa (d’Orbigny), Acervulina inhaerens Schultze, Planogypsina
acervalis (Brady), P. squamiformis (Chapman), Amphistegina lobifera Larsen, Elphidium striatopunctatum
(Fichtel ve Moll) ve Heterostegina depressa d’Orbigny (Said, 1950; Cheng ve Zheng, 1978; Baccaert, 1987,
Hatta ve Ujiie, 1992; Hottinger vd., 1993; Yassini ve Jones, 1995; Hollaus ve Hottinger, 1997; Hayward vd.,
1999; Langer ve Hotinger, 2000; Avsar vd., 2001; Hyams vd. 2002; vd.; Meri¢ vd., 2004, Saraswati vd.,
2004).

Bu tiirlerin bazilan Atlantik Okyanusu’nda da dagilim gostermektedir (Langer ve Hotinger, 2000). Ancak
Atlantik sularinda bulunan tiirlerin bati Akdeniz faunasinda goézlenmemesi, bu tiirlerin dogu Akdeniz’deki

popiilasyonlarinin Atlantik degil, Indo-pasifik kékenli oldugunu géstermektedir.

Anahtar Kelimeler: Lesepsiyen, Foraminifer, Kizil Deniz, Hint Okyanusu, Pasifik Okyanusu.

ABSTRACT

Many Indo-Pacific originated vertebrate and invertebrate species are observed at the coasts of Eastern
Mediterranean. These alien species are thought to be transported via ballast waters or by fouling on the body
of the vessels. Besides, many species have been carried to the Mediterranean for aquaculture purposes or
mistakenly introduced from public aquariums. But more importantly, the man made canals, especially the
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Suez Canal, are an important vector in transportation of the species between ecosystems. Many Indo-Pacific
originated foraminifer species also have been introduced to Eastern Mediterranean via Suez Canal. This
phenemenon was named as the “Lessepsian Migration” after Ferdinand de Lesseps, builder of the canal
(Por, 1978). Some genus has been recorded together with other benthic foraminifera in the Bay of Haifa, the
Gulf of Iskenderun, Southwestern Antalya, Eastern Aegean Sea and northeast of Create. The analysis of the
sediment samples collected from various depths of the Aegean Sea, Southwestern Mediterranean coasts of
Turkey and the Gulf of Iskenderun revealed 26 genus and 31 species of recent foraminifera showing wide
distribution range in the Indo-Pacific as Haddonia spp., Edentostomina cultrata (Brady), Clavulina angularis
d'Orbigny, C. cf. C. multicamerata Chapman, Nodopthalmidium antillarum Cushman, Spiroloculina cf. S.
angulata Cushman, S. antillarum d’Orbigny, Schlumbergerina alveoliniformis (Brady), Hauerina diversa
Cushman, Quinqueloculina cf. Q. mosharrafai Said, Miliolinella cf- M. hybrida (Terquem), Pseudomassilina
reticulata (Heron-Allen and Earland), Pyrgo denticulata (Brady), Triloculina cf. T. fichteliana d’ Orbigny,
Articulina alticostata Cushman, Peneroplis arietinus (Batsch), Cycorbiculina compressa (d’Orbigny),
Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, S. variabilis Lacroix, Pyramidulina catesbyi
(d’Orbigny), P. perversa (Schwager), Astacolus insolitus (Schwager), A. sublegumen (Parr),
Entosigmomorphina sp., Cymbaloporetta plana (Cushman), C. squammosa (d’Orbigny), Acervulina
inhaerens Schultze, Planogypsina acervalis (Brady), P. squamiformis (Chapman), Amphistegina lobifera
Larsen, Elphidium striatopunctatum (Fichtel and Moll) and Heterostegina depressa d’Orbigny (Said, 1950;
Cheng and Zheng, 1978; Baccaert, 1987; Hatta and Ujiie, 1992; Hottinger et al., 1993; Yassini and Jones,
1995; Hollaus and Hottinger, 1997; Hayward et al., 1999; Langer and Hotinger, 2000; Avsar et al., 2001;
Hyams et al. 2002; et al.; Merig et al., 2004, Sarawasti et al., 2004).

Some of these species are also distributed in Atlantic Ocean. But the absence of the species inhabiting
Atlantic waters in the western Mediterranean fauna suggests that the populations of these species in the
eastern Mediterranean have an Indo-pacific origin rather than Atlantic.

Keywords: Lessepsian, Foraminifer, Red Sea, Indian Ocean, Pacific Ocean
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