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Orta, Ust Devoniyen—Karbonifer Stratigrafisi ve Fosilleri,
Saimbeyli, Dogu Toroslar, Tiirkiye
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Dogu Toroslarda Paleozoyik, Mesozoyik ve Senozoyik genellikle karbonat ve kirintili sedimentlerle
temsil edilmektedir. Istifte Kambriyen—Karbonifer arahigindaki ¢okelimde énemli bir uyumsuzluk
gozlenmemektedir.

Kumtasi, seyl, kiregtasi, marn ve dolomit benzeri kirmtili karbonat ardalanmasindan olusan Devoniyen
ve Karbonifer ¢okelleri, 1600—1800 metre kalinlikta olup, tabaninda kuvarsit diizeyli Ust Permiyen’in,
biyomikritik kirectaglari ile uyumsuz olarak iizerlenmektedir. Devoniyen ¢okelimi yaslhidan gence
dogru Ayitepesi, Safaktepe ve Gilimiisali formasyonlarindan olugsmaktadir. Tabanda s1g denizel kuvars
kumtaglar1 ile baglayan bu istif, listte oldukc¢a bol fosilli (brakiyopod, mercan, stromatoporoid, vb.)
resifal kiregtaslarini da igeren platform karbonatlari, seyl ve demirli kumtaglarindan olusmaktadir.

Ust Devoniyen-Karbonifer sinir1 spiriferid ve productid’lerle belirlenmistir. Alt Karbonifer Ziyarettepe
formasyonu, seyl-karbonat ardalanmasi, kuvarsitik kumtasi ve biyomikritik kiregtagi diizeylerini
iceren 3 farkli seviyeden olusmaktadir.

Inceleme alaninda alt diizeylerden itibaren fosillerle belirlenmis olan platform fasiyesindeki Orta
Devoniyen karbonatlarinda Cyrtospirifer aperturatus, Spinatrypa cf. dorsata, Amphipora ramosa
(stromatoporoid) Eyfeliyen yasmi, Spinatrypa aff. asperoides, Crytospirifer aff. schelenicus,
Cyrtospirifer aperturatus, ?Stringocephalus sp. ve rugosa mercan Jivesiyen yasini belirtmektedir.

Hypothyridina cuboides, Cyrtospirifer verneuili, C. verneuili echinosus, C. verneuili var. lonsdalii, C.
verneuili var. grabaui, C. aff. quadratus, Atrypa reticularis, Desquamatia sp., Spinatrypa sp.,
Cyphoterorhynchus arpaensis tiirleri Ust Devoniyen’in Frasniyen katin1 gdstermektedir. Rhipidomella
penelope, Laminatia sp., Cyrtosipirifer sp., Athyris cf. concentrica Fameniyen‘i belirtir. Bu diizeyin
20 metre yukarisindaki koyu gri-siyah renkli, laminali seyl ve kirectasi tabakalarinda bulunan
Whidbornella caperata, Mesoplica praelonga, Schelwienella cf. percha ise Fameniyen sonu:
Etrongtiyen = Struniyen katini isaret eder. Bu seviyenin 30 metre iizerinde koyu gri-siyah renkli
bitlimlii seyllerde belirlenen Pustula cf. pustulosa, Martinia sp., Spinocyrtia sp., Unispirifer aff.
striatoconvolutus, Antiquatonia cf. wettonensis, Dictyoclostus semireticulatus, Leptagonia sp., Rugosa
chonetes sp., Composita ve Syringothyris Turneziyen katin1 gdstermektedir. Ustteki 22 metrelik istifte
yeralan koyu yesilimsi gri renkli kumlu kirectasi ve camurtasi diizeylerinde ise Dictyoclostus
semireticulatus, Rugosochonetes hemisphaericus, Unispirifer aff. striatoconvolutus, Semenewia cf.
concentrica, Plichonetes interstriatus, Athyris lamellosa, Cleiothiridina sp., Reticularia sp. ve
Phillipsia sp. (Trilobit) bulunmustur, bu fosiller Viziyen katinin varligini belirlemektedir.

Anahtar Sézciikler: stratigrafi, Orta—Ust Devoniyen, Ust Devoniyen—Alt Karbonifer smuri,
brakiyopod

664



, 13—=17 April 2009, MTA—Ankara, Tiirkiye

Stratigraphy and Fossils of Middle, Upper Devonian and Carboniferous
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Stratigraphic sequences are generally formed by carbonate and clastic sediments, belonging to the
Paleozoic, Mesozoic and Cenozoic in the Eastern Taurides. There is no important unconformity within
the Cambrian—Carboniferous succession.

Devonian and Carboniferous sequence measuring 1600—-1800 m in thickness is covered
unconformably by the Upper Permian biomicritic limestones with a thin quartzite level at the base and
sandstone, shale, limestone, marl and dolomite like clastic-carbonate sediment alternations in the rest
of the formation. Devonian succession is distinguished as the Ayitepesi, Safaktepe and Giimiigali
formations, from the bottom to the top. This sequence generally begins with shallow marine quartz
sandstones, continues with platform carbonates including reefal limestones, shales and ferruginous
sandstones which contain rich corals, brachiopods and stromatoporoid fossils.

The Middle Devonian, Upper Devonian, Carboniferous and Devonian—Carboniferous boundary were
studied mainly by spiriferids and productides. Lower Carboniferous Ziyarettepe formation consists of
three different levels; shale and carbonate alternations, quartz sandstones and biomicritic limestones.

The studied of brachiopod fossils from the clayey carbonate platform sediments which previously
known as Middle Devonian, the Eifelian age was determined by Cyrtospirifer aperturatus, Spinatrypa
cf. dorsata, Amphipora ramosa (stromatoporoid) and Givetian stage was assigned by Spinatrypa aff.
asperoides, Crytospirifer aff. schelenicus, Cyrtospirifer aperturatus, ?Stringocephalus sp. and rugosan
corals.

In the Upper Devonian sediments, Hypothyridina cuboides, Cyrtospirifer verneuili, C. verneuili
echinosus, C. verneuili var. lonsdalii, C. verneuili var. grabaui, C. aff. quadratus, Atrypa reticularis,
Desquamatia sp., Spinatrypa sp., Cyphoterorhynchus arpaensis indicate Frasnian. Rhipidomella
penelope, Laminatia sp., Cyrtosipirifer sp., Athyris cf. concentrica are from the Famennian stage. 20
meters above from these levels, the dark-gray to black laminated shale and limestone intercalations
contain Whidbornella caperata, Mesoplica praelonga, Schelwienella cf. percha indicating the
uppermost Famennian corresponding to the Etroeungtian = Strunian age. Over this level, about 30 m.
higher, the bituminous dark shales contain Pustula cf. pustulosa, Martinia sp., Spinocyrtia sp.,
Unispirifer aff. striatoconvolutus, Antiquatonia cf. wettonensis, Dictyoclostus semireticulatus,
Leptagonia sp., Rugosachonetes sp., Composita and Syringothyris indicating the Tournasian stage as
the lowermost level of the Carboniferous sediments. 15 meters above from this fossiliferous level, the
black coloured sandy limestones and mudstones include Dictyoclostus semireticulatus,
Rugosochonetes hemisphaericus, Unispirifer aff. striatoconvolutus, Semenewia cf. concentrica,
Plichonetes interstriatus, Athyris lamellosa, Cleiothiridina sp., Reticularia sp. and Phillipsia sp.
(Trilobit). These fossils belong to the Visean stage.

Key Words: stratigraphy, Middle-Upper Devonian, Upper Devonian—Lower Carboniferous
boundary, brachiopods
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KB Tiirkiye’de Frasniyen (Ge¢ Devoniyen) Entomozoacean
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Entomozoacean ostrakodlar (pelajik parmakizi ostrakodlari), Paleozoyik Myodocopid ostrakodlarin
onemli bir grubudur. Detayli biyostratigrafide, paleocografyanin olusturulmasinda ve korelasyon
caligmalarinda ¢ok faydalidir. Entomozoacean ostrakodlar, Avrupa’da ¢ok yaygin olup, Kuzey Afrika,
Gilney Cin, Avustralya ve Kuzey Amerika’da da bilinmektedir.

Ust Frasniyen sedimentlerinde (Istanbul bolgesi/KB Tiirkiye) ilk olarak Entomozoacean ostrakodlar
gozlenmistir. Bu calisma, IGCP-499 ile TUBITAK/Tirkiye ve BMBF/Almanya (DEVEC-TR)
tarafindan desteklenmistir.

Asagidaki Entomozoacean tiirler inceleme alanindaki Darlik kesiti seylerinde tayin edilmistir.
Entomoprimitia nitida, FEntomoprimitia sartenaeri, Entomoprimitia concentrica, Franklinella
calcarata, Waldeckella erecta, Rabienella n.sp. c, aff. reichi sensu Rabien, 1958, Rabienella reichi,
Richterina (Volkina) zimmermanni, Nehdentomis pseudorichterina. Bu topluluk, Ge¢ Frasniyen
Entomoprimitia sartenaeri Zonu (=variostriata Rabien Zonu) olarak yaslandirilabilir. Daha sonra
yapilacak ¢alismalarla, Ge¢ Frasniyen’in detayli alt boliimlendirilmesinin (Rabien’in Entomozoacean
soy zonu) ortaya konulmas1 gerekmektedir.

Geg Devoniyen pelajik entomozoacean ostrakodlarinin bu ilk bulgulari, Polonya, Almanya, Belgika,
Kuzey Fransa, Rus Federasyonunun Avrupa Bolimi ve Giiney Cin ile fauna baglantisinin oldugunu

gostermektedir.

Anahtar Sozciikler: ostracodlar, Entomozoacea, Devoniyen, Istanbul/Tiirkiye
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Entomozoacean ostracodes (pelagic so-called fingerprint ostracodes) are an important group of
Palaeozoic Myodocopid ostracodes. They are very wuseful for detailed biostratigraphy,
palaecogeographic reconstructions and correlation purposes. Entomozoacean ostracodes are widespread
in Europe, but are as well known from North Africa, South China, Australia and North America.

Entomozoacean ostracodes have recently been observed for the first time in the upper Frasnian
sediments in the Istanbul region/NW Turkey. This study was part of the projects supported by IGCP-
499 and by TUBITAK/Turkey and BMBF/Germany (DEVEC-TR).

The following Entomozoacean species have been determined in shales from the Darlik section of the
investigation area: Entomoprimitia nitida, Entomoprimitia sartenaeri, Entomoprimitia concentrica,
Franklinella calcarata, Waldeckella erecta, Rabienella n.sp. c, aff. reichi sensu Rabien, 1958,
Rabienella reichi, Richterina (Volkina) zimmermanni, Nehdentomis pseudorichterina. These
assemblages can be dated as Late Frasnian Entomoprimitia sartenaeri Zone (= variostriata Zone of
Rabien). Further studies are necessary to investigate the detailed subdivision of the Late Frasnian
(Entomozoacean phylo or lineage zones described by Rabien).

This first record of pelagic entomozoacean ostracodes indicates faunal relations to Poland, Germany,
Belgium, N France, European part of the Russian Federation and South China in the Late Devonian.

Key Words: ostracodes, Entomozoacea, Devonian, Istanbul/Turkey
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Bat1 Pontidler ve Dogu Toroslarda, kirintili ve karbonat kayagclar ile temsil edilen Devoniyen istifleri
¢ok ¢esitli makro fosiller (brachiopod, mercan, trilobit, tentaculitid, krinoid, bryozoa, stromatoporoid,
orthoceratid, gastropod ve pelesipod) ve mikro fosiller (ostrakod, konodont, foraminifer, akritark ve
polen) icermektedir. Tiirkiye’de Devoniyen biyostratigrafisi ve paleobiyocografyasina katkida
bulunmak amactyla ¢ok disiplinli ve genis kapsamli bir arastirma projesinin (Devec-Tr) bir kismini
iceren bu caligma; Bat1 Pontidler (Sile/Istanbul) ve Dogu Toroslardaki (Sariz/Kayseri, Feke/Adana)
Devoniyen brachiopodlarini ve ostrakodlarini igermektedir.

Bat1 Pontidlerde (Sile-Korucukoy kesiti) erken Devoniyen’de (Sigeniyen—Emsiyen) brachiopodlardan
Leptadonta clausa, Brachyspirifer crassicosta, Mesoleptostrophia sp., Megastrophia sp., Hysterolites
sp., Vandercammenina cf. trigeri, Cryptonella sp., Rhenoschizophoria sp. ve ostrakodlardan
Zygobeyrichia subcylindrica, Z. roemeri, Gibba schmidti bulundu. Bu brachiopodlar ve iri
beyrichiacean (Gibba and Zygobeyrichia) ostrakodlar Avrupa’da erken Devoniyen’de, sig su ve
yiiksek enerjili ortamlarr gosterirler. Ayrica Istanbul sehir alaninda bulunan Kuzey Gondwana ile
iliskili bazi spiriferid brachiopodlar (Vandercammenina ex gr. ovetensium and Euryspirifer cf.
pellicoi) Bat1 Fransa, Kuzey Ispanya ve Giiney Fas’m erken Devoniyen’inde (Sigeniyen) cok yaygin
olan tiirlerdir.

Dogu Toroslarda (Sariz-Halevikdere kesiti) erken Devoniyen (Emsiyen) brachiopodlar; Dalejodiscus
cf. subcomitans, Ctenochonetes sp., Trigonirhynchia sp. ve ostrakodlar; Praepilatina sp., ex gr. P.
praepilata, Acravicula sp. ile belirlendi. Ayrica ge¢ Devoniyen (Frasniyen)’de brachiopodlardan
Cyrtospirifer sp., Douvillina sp, Spinatrypa sp., Productella sp. ile ostrakodlardan Polyzygia
neodevonica, Jenningsina catenulata, Microcheilinella sp., Cryptophyllus sp., Cavellina sp.,
Adelphobolbina europa, Cytherellina sp. saptanmistir. Ostrakod ve brachiopodlarin yani sira bulunan
mercan faunasi sig ve resifal ortam kosullarinin varligini gostermektedir. Ayrica Feke ydresinde
(Kocadere kesiti) ¢ok zengin bir ge¢ Devoniyen (Frasniyen) faunasi tanimlanmis olup, resifal ortami
belirleyen brachiopodlardan Cyphoterorhynchus arpaensis, Cyrtospirifer bisinus, Apousiella
bouchardi, Uchtospirifer multiplicatus, Ripidiorhynchus cf. livonicus, Douvillina sp., Desquamatia
sp., Spinatrypa sp., Productella sp. ve ostrakodlardan Parapribylites hanaicus, Pribylites (Gravia)
schallreuteri, Uchtovia refrathensis, Uchtovia materni, Jenningsina catenulata, J. lethiersi,
Cryptophyllus sp., Microcheilinella pecularis, Polyzygia neodevonica, Bairdia (Rectobairdia)
paffrathensis, Primitiopsella sp., Sulcella sp. tamimlanmistir. Bu kesitin iist boliimiinde ise
Famenniyen’i karakterize eden brachiopodlardan Cyrtospirifer sp., Aulacella interlineata,
Cleiotyhyridina coloradensis, Whidbornella cf. caperata, Shizophoria sp., Eobrachythyris sp.,
Centrorhynchus sp., Leptagonia sp. ve ostrakodlardan Acratia bidecliva, Bairdia hypsela, Amphissites
sp., Bairdiocypris sp., Uchtovia sp., Nodella sp., Cytherellina sp., Microcheilinella sp., Cryptophyllus
sp., Bairdiacypris sp., Primitiopsella sp. bulunmustur. Topluluklar, s1g denizel ortam i¢in karekteristik
olup, Avrupa’da degisik lokalitelerdeki kesitlerle karsilagtirllmis ve paleocografik durumlar
tartigilmustir.

Anahtar Sozciikler: Devoniyen, brachiopod, ostrakod, Toroslar, Pontidler, Tiirkiye
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Devonian successions in the Western Pontides and Eastern Taurides are mainly characterized by
clastic and carbonate rocks including various macro fossils (brachiopods, corals, trilobites,
tentaculitids, crinoids, bryozoans, stromatoporoids, orthoceratids, bivalves) and micro fossils
(ostracods, conodonts, foraminifers and spores). In this study, which is a part of multidisciplinary
research project (Devec-Tr), Devonian brachiopods and ostracods in Western Pontides (Sile/Istanbul)
and Eastern Taurides (Sariz/Kayseri, Feke/Adana) have been studied in order to clarify their
taxonomic assessment and to gain new information on biostratigraphy and palacobiogeography of the
Turkish Devonian.

In Western Pontides (Sile region-Korucukdy section), very abundant brachiopod; Leptadonta clausa,
Brachyspirifer  crassicosta, Mesoleptostrophia sp., Megastrophia sp., Hpysterolites sp.,
Vandercammenina cf. trigeri, Cryptonella sp., Rhenoschizophoria sp. and ostracod; Zygobeyrichia
subcylindrica, Z. roemeri, Gibba schmidti, faunas of early Devonian (Sigenian—Emsian) age are
found. These brachiopods and large beyrichiaceans, like Gibba and Zygobeyrichia, represent shallow
water and high energy environments in Europen early Devonian. Also in Istanbul city area some
spiriferid brachiopods (Vandercammenina ex gr. ovetensium and Euryspirifer cf. pellicoi) implicates
North Gondwanan affinities, which have much in common with congeneric relatives in the early
Devonian of W France, N Spain and the Anti-Atlas (S Morocco).

In Eastern Taurides (Sariz region-Halevikdere section), early Devonian (Emsian) are determined by
brachiopods; Dalejodiscus cf. subcomitans, Ctenochonetes sp., Trigonirhynchia sp. and ostracods;
Praepilatina sp., ex gr. P. praepilata, Acravicula sp.. Also are found late Devonian (Frasnian) fauna
which is consists of Cyrtospirifer sp., Douvillina sp, Spinatrypa sp., Productella sp. and Polyzygia
neodevonica, Jenningsina catenulata, Microcheilinella sp., Cryptophyllus sp., Cavellina sp.,
Adelphobolbina europa, Cytherellina sp.. These assemblages and observed rich coral fauna indicate a
very shallow, reefal environment. Also, the other section in Feke region (Kocadere section) are
described a very rich late Devonian (Frasnian) reefal fauna that including of brachiopods;
Cyphoterorhynchus arpaensis, Cyrtospirifer bisinus., Apousiella bouchardi, Uchtospirifer
multiplicatus, Ripidiorhynchus cf. livonicus, Douwvillina sp., Desquamatia sp., Spinatrypa sp.,
Productella sp. and ostracods; Parapribylites hanaicus, Pribylites (Gravia) schallreuteri, Uchtovia
refrathensis, Uchtovia materni, Jenningsina catenulata, J. lethiersi, Cryptophyllus sp.,
Microcheilinella  pecularis, Polyzygia neodevonica, Bairdia (Rectobairdia) paffrathensis,
Primitiopsella sp., Sulcella sp.. Upper part of the section belongs to Famennian (late Devonian) and
consists of Cyrtospirifer sp., Aulacella interlineata, Cleiotyhyridina coloradensis, Whidbornella cf.
caperata, Shizophoria sp., Eobrachythyris sp., Centrorhynchus sp., Leptagonia sp. from brachiopods
and Acratia bidecliva, Bairdia hypsela, Amphissites sp., Bairdiocypris sp., Uchtovia sp., Nodella sp.,
Cytherellina sp., Microcheilinella sp., Cryptophyllus sp., Bairdiacypris sp., Primitiopsella sp.from
ostracodes. The assemblages are typical for shallow marine environments and the determined faunas
of Turkey are compared with those of different sections of European localities and discussed in terms
of paleogeographical setting.

Key Words: Devonian, brachiopods, ostracodes, Taurides, Pontides, Turkey
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Dobruca (Bulgaristan) ve Zonguldak (Turklye) Komiir Havzalarindaki Polen ve
Sporlarin Bitki Cografyasi A¢isindan Onemi ve Biyocografyasal Cikarimlar

Tatyana Dimitrova' ve Ellen Stolle’

! Bulgarian Academy of Sciences, Geological Institute, 1113 Sofia, Bulgaria
(E-posta: tania_d@geology.bas.bg)
? Westf. Wilhelms-Universitaet, Geologisch-Palaeontologisches Institut, 48149 Miinster, Germany

Karbonifer yagh birimler ve fosilleri, bu birimlerin komiir icermelerinden kaynaklanan ekonomik
onemleri nedeniyle, son birkac¢ yiizyildir kapsamli olarak incelenmistir. Bununla birlikte, mevcut
verilerden kitalararasi bir sentez yapabilmek i¢in kapsamli aragtirmalara gereksinim bulunmaktadir.
Polen ve sporlardan, bunlar 6zellikle morfolojik agidan tipik tlirlerin ortaya ¢ikisi veya yok oluslariyla
temsil edilen popiilasyonlarin degisen dinamik ritmi ve farkli bdlgelerin bitki cografyasinin 6nemine
ait bilgilerin baslica kaynagi olduklarindan, karasal bitkilerin tarihgelerinin ortaya konmasinda
yararlanilir.

Orta Avrupa ve Balkanlarin Pensilvaniyen (Ge¢ Karbonifer) donemi paleocografyasi, bolgenin fiziksel
cografik kosullari ile makro ve mikrofaunasi hakkindaki bilgi yetersizligi nedeniyle, anlagilamamustir.
Son yirmi yildir Balkanlardaki bu iki yondeki bilgi eksikligi, Kuzey Bulgaristandaki kuyular ile Bati
Bulgaristandaki mostralarda yapilan arastirma caligmalar1 sayesinde Onemli Olgiide giderilmistir.
1970-1988 yillar1 arasinda Dobruca Komiir Havzasinda yapilan ¢alismalar, bu havzanin Bat1 Avrupa
komiir havzalar ile Eregli-Zonguldak Komiir Havzasi arasindaki eksik halkayr olusturdugunu
gostermistir.

Avrupada Geg¢ Karboniferinde ii¢ ayr1 bitki nahiyesi saptanmistir: Ren, Silesya ve Donetz Nahiyeleri.
Geg Vestfaliyende (Ge¢ Moskoviyen) Hersiniyen Dag Sirast ve ¢evresindeki yiikselim (Permiyen
Oncesi orojenezi) Ren bolgesindeki paralimnik havzalarin kii¢iilmesine ve Silesyadaki limnik (g6lsel)
havzalardaki ¢okelmenin tiimiiyle ortadan kalkmasina neden olmustur. Vestfaliyenin doéneminin
hemen ardindan (Moskoviyen-Kasimoviyen gecisi) siirmekte olan yiikselim Silesya, Eregli, Dobruca,
Ren Havzasi ve Britanya adalarindaki ¢okelmeyi duraksatmistir. Cokelme sadece paralik Donetz ve
Avusturya havzalarinda siirebilmistir. Karbonifer donemi bitki cografyasi palinoloji ¢alismalari
sayesinde kapsamli olarak incelenmistir. Ozellikle lycophyte-baskin sulak alan ormanlarmin o
donemin tropik kusagi boyunca genislemesi ve daha sonra daralmasinin, kiiresel iklim degisimleri ve
kitalarin paleocografik konumlariyla kismen korele edilebildigi, gosterilmistir.

Dobruca Havzasi kuyu karotlarinda ¢ok iyi korunmus ve g¢esitlilik sunan polen ve sporlar
bulunmaktadir. Bu topluluk Calamospora, Crassispora, Densosporites, Dictyotriletes, Florinites,
Raistrickia, Zonalosporites, Torispora, Thymospora igerir. Bu kuyularda kesilen istif (Makedonka,
Krupen and Gurkovo Formasyonlar1) en yaslisindan en gencine kadar Zonguldak Havzasindaki
esdegerleriyle (Vestfaliyen—Stefaniyen/Moskoviyen—Kasimoviyen) iliskilendirilebilirler. Her iki
bolgedeki mikrofloranin bazi 6zellikleri, Pensilvaniyende Avrupanin bitki nahiyelerinde baskin olan
topluluklarinkilerle benzerlidir. Bu topluluklar kozmopolitan karaktere sahip Latensina trileta,
Angulisporites splendidus, Thymospora thiessenii, Torispora securis and Spinosporites spinosus, gibi
tiirler icerirler ki, bunlar Bati Avrupada Karbonifer—Permiyen sinirinda ya ortadan kalkar ya da ¢ok
belirgin bir sekilde azalirlar. Permiyende Cathaysia and Gondwananin tropik bolgeleri igin
karakteristik olan Spinosporites ve Torispora ise varliklarmi siirdiirebilmislerdir. Bu tiirlerin
Bulgaristan ve Kuzeybati Tiirkiyedeki Ust Karbonifer yash birimlerde bulunusu, Giiney Avrupa ve
komsu bolgelerdeki ¢cevresel kosullarin tropikal olduguna isaret etmektedir.

Anahtar Sézciikler: bitki cografyasi, biyocografya, Moskoviyen, Dobruca komiir havzasi, Zonguldak
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Phytogeographic Significance and Biogeographic Implication of Pollen
and Spores of the Dobrudzha Coal Basin (Bulgaria) and
the Zonguldak Coal Basin (Turkey)
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(E-mail: tania_d@geology.bas.bg)
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Rocks of Carboniferous age and their fossils have been extensively studied over the last few centuries
largely due to their economic importance as a coal resource. However, there are still subjects of
extensive investigation in order to produce a trans-continental synthesis of the available data.
Dispersed pollen and spores help us document the past history of land plants, especially as they are a
source of information on the dynamic rhythm of changing populations through the appearance and
disappearance of morphospecies in the geological record and phytogeographic significance of the
different regions.

Understanding the Pennsylvanian (Late Carboniferous) palacogeography of Central Europe and the
Balkan Peninsula has been hindered by a lack of knowledge of the floras (both macro- and micro-) and
the physical-geographical environments of the region. In the past two decades, knowledge in both of
these directions has improved considerably in the Balkan regions, mainly thanks to research carried
out on boreholes from Northern Bulgaria and outcrops in Western Bulgaria. Work on the Dobrudzha
Coal Basin carried out between 1970 and 1988 suggests that this area represents a ‘missing link’
between the Western Europe coal basins and the Eregli-Zonduldak basins of Turkey.

Three floristic provinces can be identified in the Late Carboniferous of Europe: the Rhine Province,
Silesia Province and Donets Province. During the Late Westphalian (late Moscovian), uplift around
and within the Hercynian mountain chain (pre-Permian orogenesis) caused the paralimnic basins of
the Rhine area to become smaller, whilst sedimentation almost entirely ceased in the limnic basins of
the Silesia area. Shortly after the end of the Westphalian (transition Moskovian to Kasimovian),
further uplift interrupted the sedimentation in the Silesia province, as far as the Eregli and Dobrudzha
Basins, as well as in the Rhine province as far west as the British Isles. Sedimentation only continued
in the paralic Donets and Austrian basins. The plant biogeography of the Carboniferous Period has
been extensively studied, through palynology studies. In particular, the spread and then contraction of
the lycophyte-dominated wetland forests across large areas of the palaeotropical belt at this time has
been shown to be partly correlated with global changes in climate and palacogeographic position on
the continents.

Core samples from wells of the Dobrudzha Basin in Bulgaria have yielded an extremely well
preserved and diverse assemblage of pollen and spores. The assemblage includes Calamospora,
Crassispora, Densosporites, Dictyotriletes, Florinites, Raistrickia, Zonalosporites, Torispora,
Thymospora. The sections encountered in these wells (Makedonka, Krupen and Gurkovo Formation)
are assignable, from oldest to youngest, to equivalent units in the Zonguldak Basin in Turkey
(Westphalian-Stephanian / Moscovian-Kasimovian). Certain aspects of the microfloras from both
regions are very similar to assemblages that predominated in the floristic provinces of Europe in the
Pennsylvanian. These assemblages include species with a cosmopolitan character such as Latensina
trileta, Angulisporites splendidus, Thymospora thiessenii, Torispora securis and Spinosporites
spinosus, which became extinct or exhibit a marked decline at the Carboniferous-Permian boundary in
Western Europe. Spinosporites and Torispora, in the Permian characteristic for the tropical regions of
Cathaysia and Gondwana, survived. The presence of these taxa in the Upper Carboniferous of
Bulgaria and northwestern Turkey indicates that conditions in the terrane assemblages of Southern
Europe and adjacent regions were tropical.

Key Words: phytogeography, biogeography, Moscovian, Dobrudzha coal basin, Zonguldak
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Zonguldak Komiir Havzasi’ndaki Pensilvaniyen Yash Komiir
ve Kirintilh Kayalarin Palinolojisi ve Paleoekolojisi

Ellen Stolle

Westf. Wilhelms-Universitaet, Geologisch-Palaeontologisches Institut,
48149 Miinster, Germany (E-posta: e.stolle@uni-muenster.de)

Zonguldak Komiir Havzasi’nin Amasra Bolgesindeki iki kuyusunda kalinliklar1 birka¢ metre olan ve
Karadon Formasyonu’na ait iki kesimde bulunan bitiimlii komiir ve organik maddece zengin kiltaglar1
palinolojik olarak incelenmislerdir. Toplamda 100’den fazla tiir saptanmistir.

Karbonifer ve Erken Permiyen’e ait standart palinolojik zonlarin uyarlanmasi sonucunda Orta
Moskoviyen ve olast Kasimoviyen yaslar1 belirlenmistir. Stratigrafik olarak daha geng¢ olan kesim
Karadon Formasyonu’nun en iist kesimlerinde son derece nadir bulunan palinolojik kayitlardan birini
icermektedir. Bu birimde Angulisporites splendidus bulunmustur.

Incelenen kesimdeki bazi seviye ve katmanlar otokton-yariotokton olarak c¢okelmistir. Palinolojik
malzemenin kantitatif olarak degerlendirilmesi, Amasra Orta Moskoviyen yasli komiir batakligindaki
bitki toplulugunun en oOnemli temsilcilerinin egrelti otlar1 oldugunu gdstermistir. Palinolojik
bilesimdeki degisimler, batakliktaki belirli bir lokasyondaki ekolojik kosullara isaret etmektedir
(6rnegin; ornek 1: Laevigatosporites vulgaris 93 %, omek 2: Torispora securis 79 %, ornek 3:
Calamospora breviradiata 80 %). Sporlar iireten kaynaklar su miktarina bagl olarak konumlarim
degisen su seviyesine gore uyarlamislardir.

Ek: Angulisporites splendidus Bhardwaj 1954, Calamospora breviradiata Kosanke 1950,
Laevigatosporites vulgaris (Ibrahim) Ibrahim 1933, Torispora securis (Balme) Alpern, Doubinger &
Horst 1965

Anahtar Sézciikler: komiir, spor, palinoloji, palinostratigrafi, otokton, ekoloji, bitki toplulugu
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Palynology and Palaeoecology of Pennsylvanian Coals and
Clastic Sedimentary Rocks of the Zonguldak Coal Basin (NW Turkey)
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48149 Miinster, Germany (E-mail: e.stolle@uni-muenster.de)

Two well sections, each of a few metres depth, come from the Amasra region, part of the north-west
Anatolian Zonguldak Coal Basin. Bituminous coals and organic matter rich claystones from the
Karadon Formation have been investigated palynologically. A total of more than one hundred species
is recorded.

The application of the standard palynostratigraphic zonation for the Carboniferous and Early Permian
indicates middle Moscovian age and a probable Kasimovian age, respectively. The stratigraphically
younger section represents one of the rare palynological records of the uppermost Karadon Formation.
Angulisporites splendidus is present in this formation.

Some beds and layers were deposited autochthonously to hypautochthonously. Quantitative analysis of
this palynological material shows that the main representatives of the middle Moscovian coal swamp
vegetation at Amasra were ferns. Changes in the palynological composition display the ecologic
situation at a certain locality in the swamp (e.g., sample 1: Laevigatosporites vulgaris 93%, sample 2:
Torispora securis 79%, sample 3: Calamospora breviradiata 80%). The producers of the spores were
dependent on wetness and adapted their positions to various water levels.

Appendix: Angulisporites splendidus Bhardwaj 1954, Calamospora breviradiata Kosanke 1950,
Laevigatosporites vulgaris (Ibrahim) Ibrahim 1933, Torispora securis (Balme) Alpern, Doubinger &
Horst 1965

Key Words: coal, spore, palynology, palynostratigraphy, zonation, autochthonous, ecology,
vegetation
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Uziimdere Formasyonu’nun Kékliiyayla, Sorgun Yaylasi ve Cayir Yaylasi Tip
Kesitlerinde Komiirlii Triyas—Liyas Sinir Tabakalarindan Foraminifer, Alg ve
Palinoloji Verileri (Anamas-Akseki Otoktonu; Aksu-Isparta, Giiney Tiirkiye)

Ismail isintek', Mine Sezgiil Kayseri', Funda Akgl'in1 ve Fuzuli Yagmurlu2

! Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, 35100 Buca, Lzmir
_ (E-posta: ismail. isintek@deu.edu.tr)
2 Siileyman Demirel Universitesi, Jeoloji Miihendisligi Bolimii, 32260 Ciiniir, Isparta

Anamas Daglari’nin giiney kenar1 boyunca yiizeyleyen Uziimdere Formasyonu cakilli kumtasi,
camurtagl ve kiltas1 ara katmanlartyla taninan Triyas—Liyas gecis katmanlarini igerir. Bu Gegis
katmanlari, Yakakoy’lin kuzeyinde Koklii Yayla ve Cayir Yaylast ve Aksu’nun kuzeydogusunda
Sorgun Yaylasi olmak iizere ii¢ tip kesitte incelenmistir.

Koklityayla tip kesitinde komiirlii gegis katmanlar1 bir Resiyen ve orta Liyas foraminifer-alg toplulugu
ile bir Resiyan—Liyas sporomorf florasi igerir. Tip kesitte Resiyen—Liyas sporomorf toplulugu son
Resiyen katmanlarinin iginde bulunur. Resiyen foraminifer favnasi Endoteba sp., Endotebanella sp.,
Gandinella sp., Auloconus permodiscoides, A. friedli, A. gr. sinuosus, A. cf. tenuis, A. communis ve
Triasina hantkeni fosillerini igerir. Orta Liyas fosil toplulugu ise Paleomayncina termieri,
Labyrinthina sp., Orbitopsella cf. primaeva, O. praecursor, Mesoendothyra sp., Pseudocyclammina
liasica, Siphovalvulina sp., ve Palaeodasycladus mediterraneus’ten olugur. Son resiyen katmanlari
iginde istiflenmis olan Resiyen—Liyas sporomorf toplulugu, yiiksek Corallina poleni bollugu ile C.
meyeriana’nin belirgin bolluguna sahiptir. Bu topluluk iginde, Cyathidites minor, Dictyophyllidites
harrisii, Todisporites rotundiformis, Granulatisporites infirmus, Klukisporites pseudoreticulatus,
Concavissimisporites  variverrucatus, Dictyophyllidites — paramuensteri,  Converrucosisporites
cameronii, Triancoraesporites communis ve Sphagnumsporites tenuis sporlarinin varligr dikkat
cekicidir. Sorgun Yaylas: tip kesitinde, gegis diizeyinin komiirlii kil katmanlar1 Resiyen ve orta Liyas
katmanlarinin arasinda bulunur. Resiyen kirectaslart Auloconus permodiscoides, A. gr. sinuosus,
Aulotortus sp., Reophax sp., and Triasina hantkeni fosillerini igerir. Orta Liyas kirectaslar1 iginde
Orbitopsella praecursor, Siphovalvulina sp., Labyrinthina sp. Paleomayncina termieri foraminiferleri
bulunur. Killerden elde edilen Sporomorf toplulugu koétii korunmustur ve en bol bulunan polenler
Corallina tiirlerine aittir. Cayir Yaylasi tip kesitinde, Resiyen—Liyas sporomorflarini igeren kil
diizeyleri, Orbitopsella praecursor, Paleomayncina termieri, Siphovalvulina sp., Palaeodasycladus
mediterraneous fosilleri igeren orta Liyas kirectaglar1 tarafindan iistlenir. Resiyen—Liyas sporomorf
toplulugu Corallina cinsinin bollugu ile taninir ve Corallina meyeriana en bol bulunan tiirdiir. Diger,
Araucariacites sp., Cycadopites sp., Inaperturopollenites sp., Pinuspollenites sp. gibi gymnosperm
polenler seyrek olarak bulunmaktadirlar. Spor toplulugu g¢ok az sayidaki Cyathidites minor,
Todisporites sp., Marattisporites sp. ve Coverrucosisporites cameroni tiirleriyke ile temsil edilirler.

Her iki Resiyen ve orta Liyas diizeyleri, az veya ¢ok karasal sistemlerle baglantisi olan sig sudan
denizel plaj kosullarina degisen bir ortami temsil ederler. Bununla birlikte, komiirlii diizeylerin varligi,
karasal etkinin en iist Resiyen—orta Liyas araliginda en yiiksek oldugu anlamina gelebilir. En st
Resiyen—orta Liyas sporomorf toplulugu iginde Corallina cinsinin ¢ok bol bulunmasi siiphesiz,
polenlerin biiyiikk bir boliimiinii lireten anemophilous ve cheriolepidiaceous bitkilerle ilgilidir. Tiim
caligilan Orneklerin i¢inde bu polenin baskin bollugu ortamsal sartlarin kurak oldugu anlamina
gelebilir. Genel olarak, Cheriolepidiaceae en azindan subtropikal iklim gerektiren kurakliga dayanikli
termofil calilar ve agaglara benzer. Ayrica Cyathidites ve Deltoidospora spp.’nin bulunmasi yiiksek
stresli ortamin varhigimi akla getirir. Buna karsin pteridophytler ve bryophytler nemli ortama
gereksinim duyan bitkileri belirtir. Bu yasam ortamlari, genel olarak kurak iklim kosullarinin etkisi
altinda, nemli topragi olan kiyisal batakliklar veya su birikintileri olmalidir.

Anahtar Sozciikler: Anamas-Akseki otoktonu, Triyas—Jura gecisi, Resiyen, Liyas, foraminifer,
palinomorf
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Foraminiferal, Algal and Palynologic Data from the Coal-bearing
Triassic—Liassic Boundary Beds in Kokliiyayla, Sogun Yaylasi and
Cayir Yaylas1 Type Sections of the Uziimdere Formations
(The Anamas-Akseki Autochthon; Aksu-Isparta, Southern Turkey)
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The Uziimdere Formation of the Anamas-Akseki Autochthon which crops out along the southern side of
the Anamas Mountain comprises the Triassic—Liassic boundary beds characterized by pebbly sandstones,
mudstones and claystones intercalated with limestones. The transitional layers have been investigated in
three sections located in Koklilyayla and Cayir Yaylasi, north of Yakakdy and Sorgun Yaylasi, northeast of
the Aksu.

In the Kokliiyayla type section the coal-bearing transitional layers contain the Rhaetian and middle Liassic
foraminiferal-algal assemblage and the Rhaetian to Liassic sporomorph flora. In the section the Rhaetian to
Liassic sporomorph assamble is stratified within the last Rhaetian beds. The Rhaetian foraminiferal fauna
includes Endoteba sp., Endotebanella sp., Gandinella sp., Auloconus permodiscoides, Aulotortus friedli, A.
gr. sinuosus, A. cf. tenuis, A. communis and Triasina hantkeni. The middle Liassic fossil assamblage
consists of Paleomayncina termieri, Labyrinthina sp., Orbitopsella cf. primaeva, O. Praecursor,
Mesoendothyra sp., Pseudocyclammina liasica, Siphovalvulina sp. and Palaeodasycladus mediterraneus.
The Rhaetian to Liassic sporomorph association, stratified within the last Rhaetian beds, shows high
percentages of Corallina pollen grains, with conspicuous amounts of those of C. meyeriana. In this
assemblage, the presence of spores of Cyathidites minor, Dictyophyllidites harrisii, Todisporites
rotundiformis, Granulatisporites infirmus, Klukisporites pseudoreticulatus, Concavissimisporites
variverrucatus, Dictyophyllidites paramuensteri, Converrucosisporites cameronii, Triancoraesporites
communis and Sphagnumsporites tenuis is remarkable. In the Sorgun Yaylas1 type section coal-bearing clay
beds of the transitional layers are exposed between Rhatian limestones and middle Liassic limestones. The
Rhaetian limestones contain Auloconus permodiscoides, Aulotortus gr. sinuosus, Aulotortus sp., Reophax
sp., and Triasina hantkeni. The middle Liassic limestones include Orbitopsella praecursor, Siphovalvulina
sp., Labyrinthina sp. Paleomayncina termieri. Sporomorph assemblages are poorly preserved. The most
common pollen grains belong to Corallina species. In the Cayir Yaylasi type section, the Rhaetian to
Liassic sporomorph-bearing clay layers is overlain by middle Liassic limestones including Orbitopsella
praecursor, Paleomayncina termieri, Siphovalvulina sp., Palaeodasycladus mediterraneous. The Rhaetian
to Liassic sporomorph assemblage is characterised by the predominance of Corallina, with Corallina
meyeriana, the most abundant species. Other gymnosperm pollen grains such as those of Araucariacites sp.
Cycadopites sp., Inaperturopollenites sp., Pinuspollenites sp. are present but scarce. The spore assamblage
is represented by a very low number of Cyathidites minor, Todisporites sp., Marattisporites sp. and
Coverrucosisporites cameroni.

Both the Rhaetian and middle Liassic levels represent a shallow water to beach marine conditions, more or
less connected with terrigenous systems. However, existence of the coal-bearing level can also imply that
terrestial impact is maximum in the uppermost Rhaetian to middle Liassic time interval. In the uppermost
Rhaetian to middle Liassic sporomorph association, over-representation of Corallina is surely owed to
anemophilous and cheriolepidiaceous plants which produced large amounts of pollen. Arid environmental
conditions can be inferred from the predominant presence of these pollen grains in all studied samples. In
general, Cheriolepidiaceae seem to be drought resistant, thermophilous shrubs and trees that requires at
least a subtropical climate. Likewise, the occurence of Cyathidites and Deltoidospora spp., would suggest
the existence of high-stress environments. On the contrary, Pteridophyta and bryophytes indicates plants
that require wet habitats. These habitats could be coastal swamps or ponds with humid soils under general
arid conditions.

Key Words: Anamas-Akseki Autochthon, Triassic—Jurassic transition, Rhaetian, Liassic, foraminifer,
palynomorph
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Zonguldak, Giineydogu Anadolu (Tiirkiye) ve Dobruca (Bulgaristan)’daki
Ust Paleozoyik Yash Torispora (Balme) Doubinger & Horst 1961
Sporlarimin Evrimi ve Palinolojik Siirecler

Ellen Stolle' ve Tania Dimitrova®
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Kuzeybat1 Tiirkiyedeki Zonguldak Havzasi ile Kuzeydogu Bulgaristandaki Dobruca havzalarinda
acilmis olan kuyularin karotlarinda Torispora securis (Balme) Alpern, Doubinger & Horst 1965, T.
laevigata Bhardwaj 1957 and 7. verrucosa Alpern 1959 tiirlerinin iyi korunmus Orneleri
bulunmaktadir. Bunlardan 7. securis ve T. laevigata Batt Avrupanin biiyiik bir kesiminde indeks fosil
olarak kullanilmaktadir. Bulunuslari nemli ortamlar, 6rnegin Pensivaniyen (Ge¢ Karbonifer) donemi
biiyiikk bataklik ormanlaniyla iligkilidir. Torispora formlarmin ilk ortaya ¢iktigi seviyeler Erken
Moskoviyeni temsil eden bir biyozonun tabanini olusturur. Olusturulmus olan zon semasi bu tiirlerin
temsil edildigi Dobruca (Bulgaristan) ve Zonguldak (Tiirkiye) havzalarina da uyarlanabilirler.
Tiirkiyedeki Torispora kayitlar Kasimoviyene kadar ¢ikmaktadir. Bunu bir hiatus izler.

Arabistan Levhasinin kuzey kenarindaki Giineydogu Anadolu bolgesinde ¢okelme bir hiatusun
ardindan Guadalupiyen (Orta Permiyen)’de baslar. Torispora tiirleri ¢ok uzun bir zaman boyunca
Pensilvaniyenin karakteristik tiirleri olarak gozetildiginden, bu bdlgedeki Guadalupiyen yagh birimler,
baz1 kiiclik istisnalar disinda, daha yash Cisuraliyen (Erken Permiyen) olarak degerlendirlmislerdir.
Torispora Gilineydogu Anadolu Bolgesinde 7. securis, T. laevigata, T. verrucosa tiirleriyle temsil
edilmektedir.

Torispora verrucosa ve diger verrucate formlari Pensilvaniyen—Lopingiyen déneminde belirgin
morfolojik degisimler gecirmislerdir. Pensilvaniyende bu monoletik miyosporun ekvatoriyal ¢ap1 20
um - 30 pm kadardir. Eksin olduk¢a uniform olarak siislenmis olup, uglar1 yuvarlaklagtirilmig diisiik
verrucae’lidir. Guadalupiyende ise incelenen tiim palinolojik drneklerde (bes kuyudaki karot 6rnekleri
ve mostra 6rnekleri) 7. verrucosa ve diger verrucate formlarimin ortalama ekvatoriyal ¢aplar yaklagik
50 um’ ye kadar ¢ikmaktadir. Verrucae’ler en ve boy olarak daha belirgin hale gelmis ve eksin bazi
dikensi ornamentler icermektedir. Lopingiyen’e (Ge¢ Permiyen) dogru tiirler sabit bir dikensi
ornamental bezenmislerdir. Bu morfolojik 6zelliklere dayanilarak yeni bir tiir tayini yapilabilecektir.
Permiyenin hemen sonuna dogru Torispora cinsinin ortadan kalkmasindan hemen once verrucate
formlar1 ortalama 65 pm’luk bir boyuta ulagmustir.

Verrucate formlarinin kladojenez (bir tiiriin digerinden ayrilmasi) donemi ve ayni zamanda boyut
bliytimeleri evreleri, iyi bir stratigrafik kontrolun bulundugu Giineydogu Anadolu Bélgesi Permiyen
istifinde, kronostratigrafik olarak konumlandirilabilmektedir. S6zkonusu tiirlerin deginilen morfolojik
ozellikleri Kuzey Irak ve Kuzeydogu Suudi Arabistan gibi yakin bdlgelerde de gézlenmektedir. Bu
bolgelerdeki palinolojik materyellerin karsilastirilmas1 ve iliskili istiflerin korelasyonu sonucu,
deginilen palinolojik siireglerin bdlgesel stratigrafinin aydinlatilmasi amaciyla Giineydogu Anadolu
Bolgesi siirlarinin 6tesinde de nasil kullanilabilecegi gosterilmistir.

Anahtar Sozciikler: palinoloji, spor, morfoloji, ‘gradualism’, kladojenez, siire¢, biyozon, stratigrafi
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In the cores of wells from the Zonguldak Basin of northwestern Turkey and the Dobrudzha Basin,
northeastern Bulgaria, well preserved specimens of the species Torispora securis (Balme) Alpern,
Doubinger & Horst 1965, T. laevigata Bhardwaj 1957 and T. verrucosa Alpern 1959 occur. T. securis
and 7. laevigata are used as index fossils over wide areas in Western Europe. Their appearance is
related to wet areas, for example in the Pennsylvanian (Late Carboniferous) to the huge coal swamp
forests. The first occurrence of Torispora forms the base of a biozone, which is assigned to the early
Moscovian. The established zonal scheme is also applicable in the southeastern European coal basins
of Dobrudzha (Bulgaria) and Zonguldak (Turkey), due to the occurrence of these species. Torispora is
recorded in Turkey up to the Kasimovian. Afterwards a hiatus follows.

In Southeastern Anatolia, on the northern margin of the Arabian Plate, deposition began after a hiatus
again in the Guadalupian (Middle Permian). Because of the frequent occurrence of spores such as
Torispora, the Guadalupian deposits were in the past in most studies palynostratigraphically assigned
to be older (e.g. Cisuralian, Early Permian). Torispora was considered for a long time only as
characteristic for the Pennsylvanian. Torispora is present in Southeastern Anatolia with the species 7.
securis, T. laevigata, T. verrucosa.

Torispora verrucosa and related verrucate forms show distinctive morphological changes during the
period from Pennsylvanian to Lopingian (Late Permian). This monolete miospore has in
Pennsylvanian times an equatorial total diameter of 20-30 pum. The exine is relatively uniformly
ornamented with low verrucate, rounded at the ends. In the Guadalupian, 7. verrucosa and related
verrucate forms have in all the palynological assemblages (from core material of five wells and
outcrops) an average equatorial total diameter of up to around 50 pum. The verrucae are in width and
height more prominent and the exine bears some spinose elements. Towards the Lopingian (Late
Permian) forms have a constant spinose ornamentation. On the basis of morphology, a new species
can be defined. Close to the end of the Permian, shortly before the last appearance of the genus
Torispora, verrucate forms reach an average size of up to 65 um.

The times of cladogenesis (when one species splits off from another) as well as the phases of size
increase of the verrucate forms can be chronostratigraphically fixed in deposits of the Permian from
Southeast Anatolia, where good stratigraphic control exists. Some of these morphological features of
the species can also be observed in adjacent regions such as in northern Iraq and northeastern Saudi
Arabia. By comparing the palynological material from these regions, and by correlating the respective
deposits, it can be clarified how far these palynological ‘events’ are applicable beyond the boundaries
of Southeastern Anatolia as a tool for the regional stratigraphy.

Key Words: palynology, spore, morphology, gradualism, cladogenesis, event, biozone, stratigraphy
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Tiirkiye’nin En Ust Triyas—Liyas S13 Denizel Karbonat istiflerindeki
Bazi Foraminifer Topluluklarimin Evrim Basamaklar:

Burcu Coskun Tunaboylu', Demir Altiner *, ismail isintek’ ve Demet Ozer'

" Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi,
06520 Balgat, Ankara (E-posta: bcoskun@mta.gov.tr)
? Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 06531 Ankara
3 Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, 35160 Buca, Lzmir

Triyas—Jura smir tabakalarinda bazi foraminifer gruplarinin evrim basamaklarmi daha iyi
anlayabilmeyi saglamak amaciyla bentik foraminiferlerin dagilimi incelenmistir. Bu amaca ydnelik,
Orta Toroslar, Bat1 Toroslar ve Karaburun Yarimadasi’ndaki s1g denizel karbonat istiflerinden ayrintili
kesitler dl¢iilmiistiir. Yukar1 dogru siglasan metre olcekli devirler Ust Triyas istiflerinin temel
birimlerini olustururken, Alt Jura biyoklastik istiftagi ve tanetaslar ile temsil edilmektedir. Calisilan
istiflerdeki mikropaleontolojik analizler Ust Triyas—Liyas karbonatlarinin korunmus platform
foraminifer topluluklarmi igerdigini gdstermektedir. involutinler, verneulinidler, nodosaridler dl¢iilen
kesitlerde tanimlanan ana foraminifer gruplaridir. Istiflerde Geg Noriyen—Resiyen araliginda indeks
olan Triasina hantkeni bulunmustur, ancak Resiyenin iist seviyelerine dogru bu formda gelisen
morfolojik degisiklikler, ¢aligilan karbonatlarin sadece Resiyen kismini karakterize eden yeni bir
Triasina tlriniin bulundugunu isaret etmektedir. Diger taraftan, Alt Liyas siphovalvulinlerin bol
olarak bulunmasi ile karakterize edilir, ancak daha gelismis formlar Sinemuriyen’e dogru ortaya
cikmaktadir. En alt Liyas’ta, bircok siphovalvulin tiirli Duotaxis sp., Cayeuxia sp., Paleodascycladus
mediterraneus and Thaumatoporella parvovesiculifera ile beraber bulunmaktadir. Duotaxis sp. ayrica
Ust Triyas istiflerinde de bulunmakta ve erken Liyas’a gegmektedir. Duotaxis, tiirleri Liyas’ta sira ile
ortaya ¢ikan Siphovalvulina’nin atasi olmalidir.

Anahtar Sozciikler: Triyas—Jura sinir1, s1g denizel karbonatlar, bentik foraminifer, evrim, Tiirkiye
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Evolutionary Steps of Some Foraminifera Assemblages in the Upper
Triassic—Liassic Shallow Water Carbonate Successions in Turkey

Burcu Coskun Tunaboylu', Demir Altiner *, ismail isintek® & Demet Ozer'

! General Directorate of Mineral Research and Exploration, Geology Department, Balgat,
TR—06520 Ankara, Turkey (E-mail: bcoskun@mta.gov.tr)
’ Middle East Technical University, Department of Geological Engineering,
TR—06531 Ankara, Turkey
? Dokuz Eyliil University, Department of Geological Engineering, Buca,
TR-35160 Izmir, Turkey

Benthic foraminiferal distribution across the Triassic—Jurassic boundary has been analysed in detail to
provide a better understanding of the evolutionary steps of some groups of foraminifers. For this
purpose, detailed stratigraphic sections were measured from the shallow marine carbonate successions
in the central Taurides, western Taurides and the Karaburun Peninsula. Shallowing-upward cycles
constitute the basic working units of the Upper Triassic successions, while Lower Jurassic is mainly
represented by bioclastic packstones and grainstones. Micropaleontological analysis of the Upper
Triassic-Liassic carbonates reveals the presence of restricted platform-type foraminiferal associations
in the studied successions. Involutinids, verneulinids, nodosarids are the main foraminiferal groups
described from the measured sections. Triasina hantkeni, index for the Latest Norian-Rhaetian
interval, is present in the succesions. Morphological changes in the population of Triasina close to the
Triassic-Liassic boundary beds suggest the presence of a new species in the Rhaetian. On the other
hand, Lower Liassic is characterized by the dominance of siphovalvulines with more advanced forms
appearing only towards the Sinemurian. In the lowermost Liassic, several types of Siphovaviulina
populations are found in association with Duotaxis sp., Cayeuxia sp., Paleodascycladus mediterraneus
and Thaumatoporella parvovesiculifera. Duotaxis sp. is also present in the Upper Triassic successions
and pass upward into the early Liassic. Duotaxis could be considered as the ancestor of Siphovalvulina
whose species appeared progressively at the base of Liassic.

Key Words: Triassic—Jurassic boundary, shallow water carbonates, benthic foraminifera, evolution,
Turkey
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Aaleniyen?—Bajosiyen’deki Paravalvulinidlerin Evrim Basamaklar:
(Dogu Toroslar, Tiirkiye)

Erkan Ekmekci' ve Demir Altiner’

! Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi Baskanligt,
06520 Balgat, Ankara, (E-posta: erkanekmekci@mta.gov.tr)
? Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 06531 Ankara

Dogu Toroslarda, zengin kompleks bentik foraminifer ve alg topluluklart iceren, Aaleniyen?—
Bajosiyen—Kimmericiyen araliginda ¢okelmis kaya birimleri kalin si1g denizel karbonat istifleri ile
karakterize edilir. Istif, Timidonella ? primitiva Zonu (Aaleniyen?—Bajosiyen), Timidonella sarda-
Selliporella  donzellii Zonu (Bajosiyen), Paleopfenderina trochoidea Zonu (Batoniyen—alt
Kalloviyen), Satorina apuliensis Aszonu (Batoniyen), Kurnubia palastiniensis Zonu (list
Kalloviyen—alt Kimmericiyen), Macroporella sellii Aszonu (iist Oksfordiyen—alt Kimmericiyen),
Clypeina jurassica Zonu (Kimmericiyen) Zonu ve Kilianina lata Aszonu’nu (list Kimmericiyen)
iceren sekiz zon ve Aszona boliinmiistiir. Aaleniyen?—Bajosiyen araliginda, hauranid, Siphovalvulina
ve Paravalvulinid foraminifera topluluklarinda {ii¢ farkli evrim trendi gozlenmistir. Riyadella-
Paravalvulina evrimsel gelisimi ile karakterize edilen Paravalvulinid evriminde; loca diizenlemeleri,
aciklik sistemleri ve i¢ iskeletsel yapilarindaki farkliliklara bagli olarak bes evrim basamagi
tanimlanmigtir. Bajosiyen’de bu evrimsel gelisimde Redmondoides ve Paravalvulina arasinda gegis
formu olan yeni bir cins ile Paravalvulina complicata’dan tireyen yeni bir Paravalvulina tiri
tamimlanmistir. Aaleniyen?—Bajosiyen’deki Riyadella-Paravalvulina evrim semast kismen Erken
Kretase’deki Praechrysalidina-Chrysalidina evrim semasina benzemekle beraber bundan daha hizh
gelismistir. Bu ¢alisma ile ortaya konan Paravalvulinidlerin evrimi, Tetis kusaginda Jura kompleks
bentik foraminiferlerin kokeninin Dogu Toroslarda olabilecegini gostermektedir.

Anahtar Sézciikler: Foraminifera, evrim, Bajosiyen, Dogu Toroslar
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Evolutionary Steps in the Aalenian ?—Bajocian Paravalvulinids
(Eastern Taurides, Turkey)

Erkan Ekmekci' & Demir Altiner®

! General Directorate of Mineral Research and Exploration, Geology Department, Balgat,
TR—06520 Ankara, Tiirkiye (E-mail: erkanekmekci@mta.gov.tr)
! Middle East Technical University, Department of Geological Engineering,
TR—06531 Ankara, Tiirkiye

The Aalenian?—Bajocian to Kimmeridgian rock units are represented by a thick shallow water
carbonate succession including a rich complex benthic foraminiferal and algal assemblage in the
Eastern Taurides. The succession has been divided into eight zones and subzones in this study
comprising Timidonella? primitiva Zone (Aalenian?—Bajocian), Timidonella sarda-Selliporella
donzellii Zone (Bajocian), Paleopfenderina trochoidea Zone (Bathonian—lower Callovian), Satorina
apuliensis  Subzone (Bathonian), Kurnubia palastiniensis Zone (upper Callovian—lower
Kimmeridgian), Macroporella sellii Subzone (upper Oxfordian—lower Kimmeridgian), Clypeina
jurassica Zone (Kimmeridgian) and the Kilianina lata Subzone (upper Kimmeridgian). Within the
Aalenian?—Bajocian stages, three different evolutionary trends are observed in foraminifera, namely in
hauranid, Siphovalvulina and Paravalvulinid populations. Evolution of Paravalvulinids, characterized
by the Riyadella-Paravalvulina lineage, are recognized in five steps based on differences in chamber
organization, apertural system and internal endoskeletal structures. In this lineage, a new genus has
been erected for the transitional forms between Redmondoides and Paravalvulina and a new
Paravalvulina species derived from Paravalvulina complicata in the Bajocian. Riyadella-
Paravalvulina evolutionary scheme in the Aalenian?—Bajocian is partly similar to the
Praechrysalidina-Chrysalidina lineage in the Early Cretaceous, however, the rate of evolution is more
accelerated in the former. The early evolution of Paravalvulinids in the Bajocian suggests that the
eastern Taurides could be the center of origination of the roots of Jurassic complex benthic
foraminifera in the Tethyan Belt.

Key Words: Foraminifera, evolution, Bajocian, Eastern Taurides
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Tiirkiye’deki Thanarla Cinsine Ait Baz1 Tiirlerin
Filojenetik Iliskilerine Ait i1k Kamtlar

Demet Ozer

Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi,
06520 Balgat, Ankara (E-posta: demetislamoglu@yahoo.com)

Thanarla (radyolarya) cinsinin evrim basamaklar1 Tiirkiye’de ilk kez arastirnlmistir. En iyi korunmus
ornekler Antalya Birligine ait Alakircay Napindaki Hocakdy Radyolariti’'nden elde edilmistir.
Formasyon baslica Jura—Kretase’ye karsilik gelen ¢ort, kiregtasi ve silisifiye ¢amurtaglarinin
ardalanmas ile karakterize edilmektedir. Karaahmetler ve Hocakdy stratigrafik kesitleri Hocakdy
Radyolariti’nden Ol¢ililmiistiir. Radyolarya faunasi bazi radyolarya topluluklarinin evrimsel
basamaklarinin anlasilmasi i¢in detayli olarak incelenmistir. Hotriviyen—Turoniyen araliginda,
Thanarla’nin farkli topluluklarindaki filojenetik iliskiler iskeletin morfolojik degisikliklerine bagl
olarak incelenmistir. Orneklerin sekli, uzunluk/genislik orani, proksimal ve distal kisimlarin
yiiksekligi, kaburga sayisi, segmanlar arasindaki bogumlarin yeri, karin sonrasi segmanlarin sekli,
tirlerin ayriminda kullanilan bazi 6nemli kriterlerdir. Morfolojik 6zelliklere bagl olarak, ilk evrim
basamag1 Thanarla brouweri ile temsil edilmektedir. Bunu, birbirini izleyen goriintimleri ile Thanarla
pacifica, Thanarla spoletoensis, Thanarla pulchra ve Thanarla veneta takip etmektedir.
Radyolaryalarin evrim basamaklarinin detayli olarak calisilmasi agik deniz sedimanter kayaclarinda
kesin biyostratigrafik alt boliimlemeler yapilmasina olanak saglamaktadir.

Anahtar Sézciikler: radyolarya, filojenetik ilskiler, evrim, Hotriviyen—Turoniyen, Alakir¢cay Napi,
orta Toroslar
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First Records of the Phylogenetic Relationships of Some Species
Belonging to the Genus Thanarla, Turkey

Demet Ozer

General Directorate of Mineral Research and Exploration, Geology Department, Balgat,
TR—06520 Ankara, Turkey (E-mail: demetislamoglu@yahoo.com)

The evolutionary steps of the genus Thanarla (radiolaria) have been investigated for the first time in
Turkey. The best preserved specimens were obtained from the Hocakdy Radiolarite in the Alakircay
Nappe of the Antalya Unit. The formation is basically characterized by the alternation of cherts,
limestones and siliceous mudstones corresponding to the Jurassic—Cretaceous. Karaahmetler and
Hocakdy stratigraphic sections were measured from the Hocakdy Radiolarite. Radiolarian fauna were
examined in detail in order to understand the evolutionary steps of some radiolarian populations.
During the Hauterivian—Turonian interval, the phylogenetic relationships of different populations of
Thanarla have been investigated based on the morphological variations of the shell. The shape of
specimens, length/width ratio, height of proximal and distal parts, the number of costae, location of
constrictions between segments, shape of the post-abdominal segments are some important criterias
used for differentiating the species. Based on these morphological features, the first evolutionary step
is represented by Thanarla brouweri, followed by the successive appearances of Thanarla pacifica,
Thanarla spoletoensis, Thanarla pulchra and Thanarla veneta. Detailed examinations of the
evolutionary steps of radiolarians provide to construct accurate biostratigraphic subdivisions in open-
marine sedimentary rocks.

Key Words: radiolaria, phylogenetic relationships, evolution, Hauterivian-Turonian, Alakir¢ay
Nappe, central Taurides
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Haymana Havzasi’nda Erken Paleosen Planktonik Foraminifer Evrimi
(Orta Anadolu, Tiirkiye)

Selen Esmeray, Demir Altiner ve Seving Ozkan Altiner

Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Béliimii, Inénii Bulvart,
06531 Ankara (E-posta: esmeray@metu.edu.tr)

Kretase/Paleojen (K/P) sinirinda diinya, tarihinde yasadigi bes biiyiik kitlesel yokolustan birine sahit
olmustur. Sinirda, diinyanin ekosistemi biiylik bir degisiklige ugramistir ve planktonik foraminiferler
de bu degisimden biiyiik Olgiide etkilenen popiilasyonlar arasinda yer almaktadir. K/P kitlesel
yokolugsunun ardindan planktonik foraminiferlerde hizli bir evrimlesme ve ¢esitlenme
gozlemlenmektedir. Bu evrim ve gesitlilik en erken Daniyen’de ¢ok yiiksek ayrintida bir planktonik
foraminifer biyozonasyonunun ortaya konulmasini saglamistir. Bu ¢alismada, Orta Anadolu’da yer
alan Haymana Havzasi’nda en alt Daniyen biyozonlarindan PO (Guembelitria cretacea) ve Pla
(Parvulorugoglobigerina eugubina) tanimlanmistir. Siirin lizerinde ilk defa ortaya ¢ikan tiirlerin
evrim basamaklarimi kagirmamak igin, Ol¢iilen kesitteki drnek araligi cm olgeginde tutulmustur. Bu
biyozonlar iginde 10 cins ve 17 tiir tanimlanmis ve tiirlerin ilk ¢ikislari belirlenmistir. Erken Paleosen
tiirleri, yokolusun ardindan hayatta kalabilen tiirler olan Hedbergella holmdelensis, H. monmouthensis
ve Guembelitria cretacea’dan evrimlesmistir. Kabuk yapilar1 ve diger morfolojik 6zellikleri temel
alindiginda, Erken Paleosen tiirlerinin iki filojenetik soydan evrimlestigi gozlemlenmektedir. Normal
delikli ve ag seklinde kabuk yapisina sahip olan tiirler Hedbergella formlarindan evrimlesmistir. Bu
evrim dallar1 soyledir: Eoglobigerina fringa — E. eobulloides — E. edita soyu, E. eobulloides —
Subbotina trivialis — S. triloculinoides soyu ve Praemurica taurica — P. pseudoinconstans soyu.
Globanomalina archeocompressa ve Parasubbotina pseudobulloides tiirleri de Hedbergella
formlarindan tiireyen diger tiirlerdir. Diger yandan, Guembelitria cretacea tiirinden evrimlesen ve
mikrodelikli, trokospiral ve biseriyal olan erken Paleosen tiirlerinin temel evrim dallar ise sdyledir:
Parvularugoglobigerina eugubina soyu, Globoconusa minutula — G. daubjergensis soyu,
Woodringina hornerstownensis — W. claytonensis soyu, W. hornerstownensis — Chiloguembelina
morsei — C. midwayensis soyu. Havzada gozlemlenen tiirlerin ilk ¢ikiglar1 diinyanin bir ¢ok yerinde
kayitlanan evrimsel basamaklara biiyiik benzerlikler gostermektedir.

Anahtar Sézciikler: Kretase Paleojen (K/P) simiri, erken Paleosen, planktonik foraminifer evrimi,
Haymana havzasi
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Early Paleocene Planktonic Foraminiferal Evolution in the Haymana Basin,
Central Anatolia, Turkey

Selen Esmeray, Demir Altiner & Seving Ozkan Altier

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

At the Cretaceous/Paleogene (K/P) boundary the earth underwent an extinction which was one of the
five big mass extinction events in the earth’s history. At the boundary the earth’s ecosystem has been
altered intensely and planktonic foraminifera species are among the populations which lived a great
turnover. After K/P boundary mass extinction, a rapid evolution and diversification occurred in the
planktonic foraminifera providing a very high resolution biozonation in the lowermost Danian. In this
study, the lowermost Danian biozones PO (Guembelitria cretacea) and Pla (Parvulorugoglobigerina
eugubina) have been defined in the Haymana basin, Central Anatolia, Turkey. In order not to miss the
steps in the evolution of the early species, the section has been measured with a cm-scale sampling
interval. Within these biozones 10 genera and 17 species have been defined and the stepwise first
appearances of the species have been detected. The early Paleocene species are originated from the
survived species Hedbergella holmdelensis, H. monmouthensis and Guembelitria cretacea. Based on
the wall structure and other morphologic characteristics two phylogenic lineages in the evolution of
the early Paleocene species are observed. From Hedbergella forms, species having normal perforate
and cancellate wall structure have been evolved. The basic lineages observed are: Foglobigerina
fringa — E. eobulloides — FE. edita lineage, E. eobulloides — Subbotina trivialis —
S. triloculinoides lineage and Praemurica taurica — P. pseudoinconstans lineage. Globanomalina
archeocompressa and Parasubbotina pseudobulloides are the other species derived from Hedbergella
forms. On the other hand, microperforate trochospiral and biserial forms of early Paleocene evolved
from Guembelitria cretacea have the main lineages: Parvularugoglobigerina eugubina lineage,
Globoconusa minutula — G. daubjergensis lineage, Woodringina hornerstownensis —
W. claytonensis lineage, W. hornerstownensis — Chiloguembelina morsei — C. midwayensis lineage.
The stepwise first appearances of the species in the basin show prominent similarities with the
evolutionary steps recorded in many other localities of the world.

Key Words: Cretaceous/Paleogene (K/P) boundary, early Paleocene, planktonic foraminiferal
evolution, Haymana basin
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Planktonik Foraminiferlerin Neojen’deki Evrimi:
Kuzey Kibris ve Orta Toroslar’dan Ornekler

Aynur Hakyemez

Maden Tetkik Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi,
06520 Balgat, Ankara (E-posta.: ahakyemez@mta.gov.tr)

Neojen planktonik foraminiferlerinin ana gruplarindaki filojenetik iligskiler Kuzey Kibris ve Mut
Havzasi’'nda (Orta Toroslar), ayrintili biyostratigrafi ¢alismalar1 daha 6nce yapilmis olan kesintisiz
istiflerde incelenmistir. Bu amagla, Besparmak Daglari’nin gilineyinde Giirpinar, Kral Tepeler ve
Aslankdy (Akitaniyen—Messiniyen), Karpas Yarimadasi’nda Kalecik-Karatas Tepe (Messiniyen),
Balalan ve Orta Tepe (Zankleen—Piyasenziyen), Mut Havzasi’da Gormeli, Demir6zii ve Erik Dere
(geg Burdigaliyen—erken Tortoniyen) kesitlerine ait 6rneklerin igerdigi planktonik foraminifer faunasi
ele alinmistir. Duvar yapisi, sarilim tipi, loca sekli, birincil agikligin konumu, siitural agiklik, karen ve
ombilikal yapilarin varligi gibi temel karakterler esas alinarak smiflanan 12 takson grubundaki
filojenetik iliskileri belirleyebilmek amaciyla, bu gruplari olusturan topluluklarin ayrintili morfolojik
analizleri yapilmigtir. Bu analizler, 75 tiiriin olusturdugu 25 filojenetik grup arasindaki evrimsel
gecisleri yansitan bir evrim semasi ortaya ¢ikarmistir. Bu calismada Onerilen evrim semasina gore,
planktonik foraminiferlerin Neojen’deki filojenetik yayiliminin baslangicinda, Globigerina
praebulloides, Paragloborotalia semivera, Paragloborotalia pseudocontinuosa, Globigerinella obesa
ve Globigerinoides primordius tiirleri yer almaktadir. Semada, Neojen filojenetik gruplariin esas
olarak Akitaniyen-Serravaliyen arasinda 5 ana grup arasindaki evrimsel gecisler ile ortaya ciktigi
goriilmektedir. Buna gore; Paragloborotalia-Neogloboquadrina ve Paragloborotalia-Globorotalia
evrimleri ge¢ Akitaniyen’de, Globigerinoides-Pracorbulina evrimi ge¢ Burdigaliyen’de,
Praeorbulina-Orbulina evrimi ge¢ Langiyen’de ve Globigerina-Sphaeroidinellopsis evrimi
Serravaliyen’de gozlenmektedir. Tortoniyen—Piyasenziyen arasinda cins diizeyinde bir evrimsel
degisim belirlenememistir. Neojen evrim semasinda, Miyosen—Pliyosen boyunca Globigerinoides ve
Globorotalia’nin  birbirini izleyen ¢ok sayida filojenetik dala aynldigi, Globigerinella ve
Neogloboquadrina evrimlerinin ise ¢izgisel bir gelisimi igaret ettigi goriilmektedir. Bu gruplarda bazi
tirler arasinda evrimsel gegisleri temsil eden ara morfotipler tanimlanmaktadir. 12 takson grubunu
olusturan topluluklarin gosterdigi evrimsel trendler genel olarak; kavki boyutlarinda ve son turdaki
loca sayisinda artis, trokospiral sarilimdan planispiral sarilima veya kiiresel kavkiya degisim, siitural
acikliklarin sayisi ve boyutlarinda artis, siitural agikliklardan bolgesel agikliklara ve kapali ombilikten
acik ombilige degisim, kavki yiizeyi gézenek boyutlarinda artis ve birincil agikligin konumunda
degisim olarak Ozetlenebilir. Filojenetik iliskiler, evrim semasinda en hizli evrimsel siireglerin
Globigerinoides-Praeorbulina-Orbulina filojenezinde gergeklestigini gostermektedir. Son derece kisa
zaman araliklarinda gerceklesen hizli evrimleri nedeniyle, Ge¢ Burdigaliyen—Langiyen’de global
Olgekte ayrintili biyostratigrafik catinin kurulmasini saglayan bu filojenetik gruba ait tiim evrim
basamaklar1 evrim semasinda tanimlanmaktadir. Bu calismada Globorotalia fohsi s.l. filojenezinin
genis zaman araligina karsilik gelen ilk iki evrim basamagi (ge¢ Akitaniyen’de Globorotalia
peripheroronda erken Serravaliyen’de Gl. peripheroacuta’nin ilk ortaya gikislarl) da saptanirken
Serravaliyen’deki hizli evrimi yansitan ve tropikal istiflerin ayrintili biyostratigrafik bdliimlemesini
saglayan son ii¢ basamak ise tanimlanamamistir. Hizli evrimsel gelismeleri karakterize eden bu
filojenetik gruplardan farkli olarak Miyosen biyostratigrafisinin 6nemli taksonlarindan Catapsydrax ve
Globoquadrina’nin evrim semasinda yalnizca ikiser tiirle temsil edildigi ve evrim tarihleri boyunca bir
baska gruba gecis gostermeyen bu taksonlarin sirasiyla Burdigaliyen ve Tortoniyen’de ortadan
kalktiklar1 goriilmektedir. Evrim semasi, Miyosen planktonik foraminifer biyostratigrafisinin ¢ok
cesitli takson gruplart arasindaki filojenetik iligkiler ile olusturuldugunu, buna karsilik Pliyosen
biyostratigrafisinin kurulmasinda tek bir grup (Globorotalia) igindeki evrimsel degisimlerin etkin
oldugunu da ortaya koymaktadir.

Anahtar Sozciikler: Neojen, planktonik foraminifer, evrim, filojenez, Kuzey Kibris, Orta Toroslar
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Evolution of Planktonic Foraminifera in Neogene:
Examples from Northern Cyprus and Central Taurides

Aynur Hakyemez

General Directorate of Mineral Research and Exploration, Geological Research Department,
Balgat, TR—06520 Ankara, Turkey (E-mail: ahakyemez@mta.gov.tr)

Phylogenetic relationships in the main groups of Neogene planktonic foraminifera have been
investigated in continuous sequences in which detailed biostratigraphical frame was established
previously from Northern Cyprus and Mut Basin (Central Taurides). For this purpose planktonic
foraminiferal fauna in the samples collected from Giirpinar, Kral Tepeler and Aslankdy sections
(Aquitanian—Messinian) in the south of Besparmak Range; Kalecik-Karatag Tepe (Messinian), Balalan
and Orta Tepe sections (Zanclean—Piacenzian) in the Karpas Peninsula; Gormeli, Demir6zii and Erik
Dere sections (late Burdigalian—early Tortonian) in Mut Basin have been examined. Morphological
analysis have been carried out on the assemblages which form 12 groups of taxa classified mainly based
on main characteristics such as wall structure, type of coiling, chamber shape, position of primary
aperture, presence of sutural apertures, keel and umbilical structures in order to determine the
phylogenetic relationships. The morphological analysis has led to construction of an evolutionary
scheme which reflects evolutionary transitions between 25 phylogenetic groups comprising 75 species.
According to the evolutionary scheme proposed in this study, the phylogenetic radiation of the
planktonic foraminifera in Neogene is originated from Globigerina praebulloides, Paragloborotalia
semivera, Paragloborotalia pseudocontinuosa, Globigerinella obesa and Globigerinoides primordius.
The scheme points out that the phylogenetic groups were primarily formed by the evolutionary
transitions between 5 main groups during Aquitanian—Serravallian interval. Thus, Neogloboquadrina
and Globorotalia evolved from Paragloborotalia in the late Aquitanian, Praeorbulina from
Globigerinoides in the late Burdigalian, Orbulina from Praeorbulina in the late Langhian and
Sphaeroidinellopsis from Globigerina in the Serravallian. No evolutionary change in the genus level has
been observed during the Late Miocene—Pliocene. In the Neogene evolutionary scheme, Globigerinoides
and Globorotalia were splitted up into the successive multiple phylogenetic branches whereas evolutions
of Globigerinella and Neogloboquadrina indicate linear trends through the Miocene and Pliocene.
Intermediate morphotypes which represent evolutionary transition between some species have been
defined. Evolutionary trends of the assemblages in 12 groups of taxa along their evolutionary lineages
are summarized as follows: change from trochospiral to planispiral coiling or to spherical test; increase
of number and size of sutural apertures; change from sutural to areal apertures and closed to open
umbilicus; increase of size of test surface pores and change of position of primary aperture. In the
scheme, phylogenetic relationships demonstrate that the most rapidly evolutionary processes are
observed in the Globigerinoides-Praeorbulina-Orbulina phylogeny. All the evolutionary steps belonging
to this phylogenetic group, which provides to establish the detailed biostratigraphical frame in worldwide
scale because of their rapid evolution happened in fairly short intervals, have been determined in the
scheme. On the other hand, first two evolutionary steps of Globorotalia fohsi s.l. phylogeny correspond
to the long interval (between first occurrences of Globorotalia peripheroronda in early Aquitanian and
Globorotalia peripheroacuta in Serravallian) exist, whereas the last three steps which reflect the rapid
evolution in the Serravallian and enable the detailed subdivision of tropical sequences could not been
defined in this study. Catapsydrax and Globoquadrina which are two of the most important groups of
Miocene planktonic foraminiferal biostratigraphy, differently from the phylogenetic groups showing
rapid evolution mentioned above, are represented by only two species. These forms, however, did not
evolve to any taxa through their evolutionary history and disappeared in the Burdigalian and Tortonian,
respectively. The evolutionary scheme also points out that the Miocene planktonic foraminiferal
biostratigraphy is established based on the phylogenetic relationships between various groups of taxa
whereas the evolutionary changes only in one group (Globorotalia) are effective on the construction of
the Pliocene biostratigraphy.

Key Words: Neogene, planktonic foraminifera, evolution, phylogeny, Northern Cyprus, Central Taurides
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Mobarak Formasyonunun Damghan Kuzeyindeki Alt Karbonifer
Foraminifer Kayitlari, Elburz Daglar1 Dogusu, Kuzey iran

Mojtaba Kalantari ve Mohsen Yazdi-Moghadam

National Iranian Oil Company, Exploration Directorate, Tahran, Iran
(E-posta: Mohsen.moghadam@Gmail.com)

Mobarak formasyonu Kuzey Iran’daki Elburz Daglarinin énemli Paleozoyik istiflerinden birini
olusturmaktadir. Bu formasyon ilk kez Orta Elburz Daglarinda olduk¢a kalin Alt Karbonifer tabalar
icin tanimlanmistir. Orta ve Dogu Elburz daglarinda Mobarak formasyonunun foraminifer
biyostratigrafisi, daha sonar da, formasyonun foraminifer toplulugu ve mikrofasiyes ozellikleri
ayrintili olarak farkli aragtirmacilar tarafindan c¢alisilmistir. Damghan’in kuzeyinde (Kuzeydogu
Elburz) oldukca genis alanlarda ylizeyleyen Mobarak formasyonunun Alt Karbonifer tabakalar1 siyah
renkli seyller, ince-orta tabakali kiregtaslar1 ve iiste dogru kalin tabakali, massif goriiniimlii gri renkli
kiregtasi ve bunlarla aratabakali seyllerden olusmaktadir. Bu ¢alismanin amacina yonelik bir kesit
dl¢iilmiis ve toplamda 80 incekesitin mikrobiyostratigrafik analizi c¢alisilmistir. Incelenen alanda
(Damghan Kuzeyi) Mobarak formasyonu bugiine kadar calisilmamistir, bu nedenle Mobarak
formasyonunun Elburz daglariin diger alanlarindaki istiflerle stratigrafik iligkisinin ortaya konulmasi
icin bentik foraminiferlere dayali detayli mikropaleontolojik ¢alismalar yapilmis, biyostatigrafik zon
semalar1 hazirlanmis ve yaslandirilmistir. Tetrataxiidae, Endothyridae, Tournayellidae, Brunsiaidae,
Ozawainellidae, Earlandiidae ve Palaecospiroplectamminidae familyalarina ait onyedi cins, yirmibes
tiir tanimlanmustir.

Tanimlanan taksonlarin stratigrafik dagilimi dort lokal bentik foraminifer zonunu tanimlamamiza
olanak saglamistir. Calisilan alanda Mobarak formasyonunun yasi, konu ile ilgili olarak tanimlanan

taksonlarin stratigrafik araligina gore erken Turneziyen‘den orta Viziyen’e kadardir.

Anahtar Sozciikler: Mobarak Formasyonu, Alt Karbonifer, Elburz
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Lower Carboniferous Foraminiferal Record of the Mobarak Formation
from North of Damghan, Eastern Alborz Mountains, Northern Iran

Mojtaba Kalantari & Mohsen Yazdi-Moghadam

National Iranian Qil Company, Exploration Directorate, Tahran, Iran
(E-mail: Mohsen.moghadam@gmail.com)

The Mobarak Formation constitutes one of the important Paleozoic successions in the Alborz
Montains of Northern Iran. This formation was introduced for whole thickness of the Lower
Carboniferous strata in the central Alborz Mountains. The foraminiferal biostratigraphy, microfacies
and foraminiferal assemblage of the Mobarak Formation in Central and Eastern Alborz were studied
by different authors. The Lower Carboniferous strata of the Mobarak Formation widely cropping out
at North of Damghan (Northeastern Alborz) are composed of black shales and thin to medium bedded
dark gray limestones that toward up change into thick bedded and massive gray limestones with
intercalations of shale. For the purpose of this study, one surface section was measured and a sum of
eighty microscopic slides was studied for microbiostratigraphic analysis. The Mobarak Formation has
already not been studied in the area investigated (North of Damghan) therefore in order to recognize
the stratigraphic relationship of the Mobarak Formation with the other parts of the Alborz Mountains,
a comprehensive micropaleontological study based upon the benthic foraminifera was carried out to
prepare a zonal scheme and age determination. Seventeen genera and twenty five species of benthic
foraminifera belonging to the families Tetrataxiidae, Endothyridae, Tournayellidae, Brunsiaidae,
Ozawainellidae, Earlandiidae and Palaeospiroplectamminidae were identified.

Stratigraphic distribution of the identified taxa allowed us to recognize four local benthic foraminiferal
zones. On the basis of stratigraphic value of the relevant recognized taxa, the Early Tournaisian to

middle Visean age was ascribed to the Mobarak Formation in the area studied.

Key Words: Mobarak Formation, Lower Carboniferous, Alborz
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Soma Giineyinde (Manisa, Bat1 Tiirkiye) Bornova Filis Zonu Icinde Bulunan Bir
Orta Anisiyen—Erken Malm Yash Karbonat istife Ait Yeni Fosil Verileri

ismail Isintek', Demir Altiner’, Seving Ozkan Altmer® ve U. Kagan Tekin’

! Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, Tinaztepe Yerleskesi,
35160 Buca, Lzmir (E-posta: ismail.isintek@deu.edu.tr)

? Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 06531 Ankara
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Soma’nin (Manisa-Bati Tiirkiye) Darkale koyii, Tuzluktepe ve Pilavtasitepe g¢evresinde karbonat
kayalarin baskin oldugu iki blok yiizeyler. Her iki blok da aymni istife sahiptir ve bu ¢aligmada Darkale
istifi olarak adlandirilmigtir. Darkale istifi alttan {iste ¢akilli ¢camurlu kumtagi ara katmanlari i¢eren
mikritik, intra-pelmikrik kirectaslari, ileri derecede yeniden kristallesmis gri kiregtaslari, ince katmanlh
kirmizi mikritik kiregtaglari, ince katmanli kirmizi ¢ortler ve yesilimsi seyl arakatmanli mikritik,
pelmikritik kirectaglariyla karakterize edilir.

Darkale istifinin en alt bolimii Orta Anisiyen yasini isaret eden, Endoteba sp., Endotriada cf.
kuepperi, Endotebanella sp., Endotriada sp., Endotriadella sp., Reophax spp., Ammobaculites sp.,
Trochammina sp., Pliammina praedensa?, Pliammina densa?, Plammina sp., Paulbronnimannia
Jjudicariensis, Abriolina mediterranea, Aulotortus? sp., Arenovidalina? sp., Meandrospira cheni?,
Meandrospira cf. deformata, Meandrospira? sp., Hoyenella? sp.,Ophthalmidium sp., Variostoma sp.,
Duostominidae, Pachyphloides? sp., ve Nodosariidae foraminifer toplulugunu igerir. Baz1 mikritik
kirectas1 laminalarinda ince kavkili bivalvialar bu topluluga eslik eder. Istifin ok kalin orta bdliimii
ileri derecede yeniden kristallesmistir ve fosilsizdir. Darkale istifinin en iist boliimiinde bulunan
kondense kirmizi ¢ort diizeyi alt boliimiinde Doger—Malm yasl Tethysetta dhimenaensis, Transhsuum
sp., Stichomitra(?) takanoensis radiolarya toplulugunu, tst bolimiinde ise Fultacapsa sphaerica,
Spongocapsula palmerae’dan olusan baska bir Oksfordiyen radiolarya topluluguna sahiptir. Istifin en
iist boliimii siipheli Mesoendothyra ve diger foraminiferlerden olusan, olasilikla Malm yagini
simgeleyebilecek kotii korunmus bir fosil toplulugu igerir.

Darkale istifi ile onu gevreleyen filis-tipi kirintili kayalarin dokanak iliskileri agik degildir. Onceki
caligmalarda bu karbonat kiitlelerinin Bornova Flis Zonu i¢inde, Torid-Anatolid Bloguna ait ekzotik
bloklar olduklar1 kabul edilmistir. Bu bloklar cografik olarak Sakarya Kitasi’nin Karakaya Karmasigi
ile Bornova Filis Zon’u smir1 boyunca yer almaktadir ve Orta Anisiyen’den Malm’a kadar kesiksiz
stratigrafisiyle ve kondense Jura istifi ile tipiktir. Istif bu 6zellikleriyle, bitisik alanlarda gdzlenen
Karakaya Karmasigi’nin Ust Triyas Hodul tektonostratigrafik birimi ve onun icindeki Kasal
Uyesinden farkliliklar sunmaktadir. Bununla birlikte Darkale istifinin Orta Triyas boliimii
paleontolojik icerik ve fasiyes Ozellikleri acilarindan Karaburun Kusagi’'na ait Gerence
Formasyonu’nun bazi diizeyleriyle benzerlikler gosterir. Darkale istifi Torid-Anatolid blogunun kuzey
kenarindan tiiremis olabilir.

Anahtar Sozciikler: Soma, Triyas, Jura, Anisiyen, Malm, karbonat istif, foraminifer, radyolarya
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New Fossil Data from a Carbonate Sequence of Middle Triassic to Early Malm
Age within the Bornova Flysch Zone (South of Soma, Manisa, Western Turkey)
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In the south of Soma area (Manisa, western Turkey), near Darkale village, Tuzluktepe and
Pilavtasitepe, two carbonate blocks crop out. Both blocks are characterized by a similar sedimentary
sequence named as the Darkale sequence in this study. The Darkale sequence consists of, from bottom
to top, pebbly muddy sandstones and shales intercalated with micritic and/or intra-pelmicritic
limestones, extremely recrystallized grey limestones, thin bedded reddish micritic limestones, thin
bedded red chert and micritic and intrapelmicritic limestones with greenish shale intervals.

The lowermost part of the Darkale sequence includes Endoteba sp., Endotriada cf. kuepperi,
Endotebanella sp., Endotriada sp., Endotriadella sp., Reophax spp., Ammobaculites sp., Trochammina
sp., Pliammina praedensa?, Pliammina densa?, Plammina sp., Paulbronnimannia judicariensis,
Abriolina mediterranea, Aulotortus? sp., Arenovidalina? sp., Meandrospira cheni?, Meandrospira cf.
deformata, Meandrospira? sp., Hoyenella? sp., Ophthalmidium sp., Variostoma sp., Duostominidae,
Pachyphloides? sp., and Nodosariidae indicating a Middle Anisian age. In some micritic limestone
laminae, thin-shelled bivalves are associated with this foraminifer assemblage. The very thick middle
part of the sequence is strongly recrystallized and does not contain any recognizable fossils. The red
chert levels in the condensed uppermost part of the Darkale sequence contain a Dogger—Malm
radiolaria association with Tethysetta dhimenaensis, Transhsuum sp., Stichomitra(?) takanoensis in the
lower part and the Oxfordian radiolaria association including Fultacapsa sphaerica, Spongocapsula
palmerae in the upper part. The uppermost part of the section includes a poorly-preserved
foraminiferal association containing questionable Mesoendothyra and several other unidentified
genera which indicate a probable Malm age.

The contact between the Darkale sequence and the surrounding flysch-type clastic rocks are not clear.
In the previous works, these bodies were suggested as exotic blocks in the Bornova Flysch Zone
derived from the Tauride-Anatolide Block. They are exposed geographically along the boundary
between the Karakaya Complex of the Sakarya Continent and the Bornova Flysh Zone and they are
characterized by their condensed sequence and continuous stratigraphy from the Middle Anisian to the
Malm. The sequence is different from the Hodul tectonostratigraphic unit and its Kasal Member of the
Karakaya Complex cropping out in adjacent area. However The Middle Triassic part of the Darkale
sequence shows some similarities in paleontological content and facies characteristics with certain
parts of the Gerence Formation of the Karaburun Belt. The Darkale sequence might have been derived
from the northern margin of the Tauride-Anatolide Block

Key Words: Soma, Triassic, Jurassic, Anisian, Malm, carbonate sequence, foraminifer, radiolaria
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Neotetis Triyasi’nda Yeni Konodont Bulgular:

Omer Faruk Noyan

Celal Bayar Universitesi, Miihendislik Fakiiltesi, Muradiye, 45140 Manisa
(E-posta: omer.noyan@bayar.edu.tr)

Tiirkiye Triyasi’nda konodont dagilimi, Kuzey ve giiney Neotetis bolgeleri olmak {izere baslica iki ana
eksende ele alinir. Giiney Neotetis bolgesinin en 6nemli kisimlarindan biri Karaburun Yarimadasi’dir.
Burada, Alt Karbonifer—Maastrihtiyen araliginda 4 kilometreden kalin bir tortul kaya¢ ardalanmasi
yeralir. Karaburu’'nda yapilmis ¢alismalarda Gondolella, Neospathodus, Metapolygnathus,
Gladigondolella gibi ¢ok yaygin cinslerin yani sira Kamuellerella ve Ketinella gibi muhtemel endemik
cinsler de bulunmustur. Tiir ve alt-tiir diizeyinde yaptigimiz ilk calismada, Orta—Ust Triyas’a ait
Gladigondolella  malayensis  malayensis, Gladigondolella  tethydis, Gondolella  cornuta,
Gladigondolella arcuata, Gondolella eotrammeri, Gondolella szaboi, Paragondolella tadpole ve
Paragondolella polygnathiformis’e ait ornekler belirlemistik. Bu son aragtirmamizda ise, ilk defa
olmak tizere Paragondolella excelsa ve Cratognathus sp., ile yeni Metapolygnathus ve Nicoraella
tirleri belirledik. Biiyiik kismi jiivenil form seklindeki bu 6rnekler, Giiney Neotetis bdlgesinin diger
kisimlartyla yapilacak denestirmelerde, paleoekoloji ve fasiyes analizlerinde anahtar rol oynama
potansiyeline sahip konodont tiirleridir.

Anahtar Soézciikler: konodont, Tirkiye, Triyas, giiney Neotetis, Karaburun Yarimadasi, jiivenil,
denestirme, paleoekoloji, fasiyes
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New Conodont Findings in South Neotethysian Triassic
Omer Faruk Noyan

Celal Bayar Universitesi, Miihendislik Fakiiltesi, Muradiye, TR—45140 Manisa, Tiirkiye
(E-mail: omer.noyan@bayar.edu.tr)

Two different conodont provinces are recognized in the Triassic of Turkey: the north and south
Neotethys. One of the important regions in the Mediterranean province is Karaburun Peninsula. Here
more than 4-km-thick sedimentary rock succession with an age range of early Carboniferous—
Maastrichtian crops out. In Karaburun beside the species of very common genera like Gondolella,
Neospathodus, Metapolygnathus, Gladigondolella, the probably endemic genera Kamuellerella and
Ketinella are present. Gladigondolella malayensis malayensis, Gladigondolella tethydis, Gondolella
cornuta, Gladigondolella arcuata, Gondolella eotrammeri, Gondolella szaboi, Paragondolella
polygnathiformis were discovered to be associated with forms like Paragondolella excelsa,
Cratognathus sp., and some Metapolygnathus and Nicoraella species in this study. The majority of
fossil samples are belonging to juvenile forms. These specimens present importance for possible
correlations between different regions of the south Neotethysian province, and paleoecological
implications and facies analysis.

Key Words: conodont, Turkey, Triassic, south Neotethys, Karaburun Peninsula, juvenile, correlation,
paleoecology, facies
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Kirkaga¢ (Manisa-Bat1 Tiirkiye) Giineybatisinda Triyas—Kretase Yash
Karbonat Kayalarin Jeolojisinin Anlasilmasinda Foraminiferlerin Rolii
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Bornova Filis Zonu iginde ve Kirkaga¢’in (Manisa) bir ka¢ km giineyinde, bir Triyas—Kretase karbonat
megablogu bulunur. Bu blok i¢inde Ust Triyas neritik karbonatlari, keskin bir dokanakla en iist Triyas?—
Kretase kondense pelajik karbonatlari tarafindan istlenir. Bu istif, ilk kez tamimladigi Urbut (Urbut-
Balikesir) istifiyle biiyiik benzerlikler gosterir. Istif, ¢aligma alaninda tektonik dilimlenmeye veya devrik
kivrimlanmaya atfedilebilecek tekrarlanmalar gosterir. Bu tekrarlanmali istif Emiroglu Cayiri-1 ve
Emiroglu Cayiri-2 kesitleri boyunca dl¢tilmiistiir.

Emiroglu Cayiri-1 tip kesiti neritik Resiyen kiregtaglariyla baslar ve Duotaxis birmanica?, Trochammina
alpina, Aulotortus spp, Auloconus permodiscoides, Triasina hantkeni, foraminiferlerini icerir. Tip kesit {iste
dogru 1-2 m kalinliginda, yeniden islenmis Aulotortus sp.’li, kirmizimsi gri tiirbiditik kirectaslariyla devam
eder. Turbiditik kiregtaslari, dolgusunda bol bivalvia kavkilar1 ve lenticulinid foraminiferler bulunan
neptliniyen  dayklar igerir. Bu diizey istifin  bu bolimii igin en ge¢ Triyas?’tan
Kimmerisiyen—Valenjiniyen’e kadar siiren bir yas araligimi gosteren Saccocoma sp. ve Globuligerina?
sp.’li pelajik katmanlarla iistlenir. Ustleyen ¢amurlu pelajik kirectaslari, Tiironiyen yasini isaret eden
Muricohedbergella flandrini, M. simplex, Dicarinella algeriana, D. canaliculata, Whiteinella paradubia,
W. praehelvetica, Helvetoglobotruncana helvetica, Marginotruncana renzi, M. sigali, M. coronata, M.
pseudolinneiana, M. schneegansi, M. marginata, M. tarfayaensis, M. sinuosa foraminiferlerini igerir.
Turoniyen ¢amurlu kiregtaglart Valanjiniyen yasini gosteren Tintinopsella carpathica, Hedbergella? sp.,
Calpionellites darderi ve Gorbechikella sp.’li kirmizimsi ¢amurlu kiregtaslariyla ortiiliir. Valanjiniyen
camurlu kiregtaslan tekrar, Triasina hantkeni’li neritik Resiyen kirectaslar tarafindan iistlenir. Fosil
verileri ile kanitlanan bu terslenmis istiflenme en {ist Triyas?—Turoniyen pelajik kiregtaglarinin, devrik bir
senklinalin ¢ekirdegini olusturdugunu gosterir.

Emiroglu Cayir1-2 tip kesitinin alt bolimii Aulotortus spp. ve Triasina hantkeni foraminifer toplulugunu
igeren neritik Resiyen kiregtaslariyla karakterize edilir. Resiyen kiregtaglari iiste dogru, en iist Triyas?’tan
Kimmerisiyen-Titoniyen’e kadar siiren bir yas araligmi isaret eden Saccocoma sp., Globuligerina sp.,
Caucasella sp. ve Globuligerina gr. oxfordiana fosillerini iceren kirmizimsi gri pelajik kiregtaslariyla
tistlenir. Istif Hedbergella trochidea, H. delrioensis, Globigerinolloides algerianus, Muricohedbergella
planispira, M. rischi, Paraticinella? sp., Ticinella praeticinensis, T. roberti, T. raynaudi, T. madecassiana,
T. primula, Biticinella breggiensis, Macroglobigerinelloides bentonensis, ve Rotalipora subticinensis
foraminiferlerini igeren ge¢ Apsiyen—orta Albiyen yasl ¢camurlu kirectaslariyla devam eder. Orta Albiyen
kirtegtaglar1 iiste dogru Saccocoma sp., Globuligerina sp., Calpionella eliptica?, ve Tintinopsella
carpathica’li bir Titoniyen—Berriaziyen diizeyi tarafindan stlenir. Son olarak kesit Agathammina sp.,
Aulotortus spp, Gandinella? sp. ve Triasina hantkeni’lh neritik Resiyen kirectaslariyla sonlanir. Bu
terslenmis stratigrafik durum, Emiroglu Cayiri-2 tip kesitinin de, ¢ekirdeginde en iist Triyas?—orta Albiyen
istifinin bulundugu devrik bir senklinali temsil ettigini gosterir.

Tiim mikropaleontolojik veriler, Ust Triyas karbonat platformunun ilk kez en gec¢ Triyas’ta, ikinci kez de
Kimmerisiyen-Titoniyen arahginda ¢oktiigiinii yansitir. Bununla birlikte Ust Triyas—Turoniyen istifi,
Bornova Filis Zonu’nun Maastrihtiyen—Daniyen boyunca ve/veya sonrasinda deformasyonundan oOnce,
kuvvetli bir deformasyon geg¢irmis ve kivrimlanmis olmalidir. Bu bolgesel deformasyonun izleri Karaburun
Yarimadasi’nda Kampaniyen—Mastrihtiyen Balikliova Formasyonu’nun altindaki bir agili uyumsuzlukla ve
Bornova ve Manisa ¢evresinde, Bornova Filis Zonu ig¢inde bulunan bazi megabloklardaki kuvvetli
kivrimlanmalarla taninabilmektedir.

Anahtar Sézciikler: Ust Triyas, Jura, Kretase, kondense istif, foraminifer, pelajik karbonat
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Role of Foraminifera in Understanding the Geology of Triassic—Cretaceous
Carbonate Rocks in Southwest of Kirkaga¢ (Manisa, Western Turkey)
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A Triassic—Cretaceous carbonate megablock is widely exposed within the Bornova Flysh Zone, a few
kilometer in the south of Kirkaga¢ (Manisa). In this block, the Upper Triassic neritic carbonates are
overlain with a sharp contact by the uppermost Triassic?—Cretaceous condensed pelagic carbonates. The
sequence shows great similarities with the Urbut sequence which was described in the Urbut (Balikesir)
region. In the study area, the sequence shows a repetition suggesting either a tectonic imbrication or an
overturned folding. These repeated sequences are measured along Emiroglu Cayiri-1 and Emiroglu Cayiri-
2 type sections.

The Emiroglu Cayiri-1 type section starts with the neritic Rheatian limestone including Duotaxis
birmanica?, Trochammina alpina, Aulotortus spp, Auloconus permodiscoides and Triasina hantkeni. The
section continues upward with 1-2-m-thick reddish grey calciturbiditic limestone with reworked Aulotortus
sp. The calciturbiditic limestone includes abundant thin bivalvia lamellae and lenticulinid foraminifer-
bearing neptunian-dykes. This layer is overlain by Saccocoma sp. and Globuligerina? sp. bearing pelagic
beds indicating a latest Triassic? to Kimmeridgian—Valanginian age for this interval of the sequence.
Overlying muddy pelegic limestones contain Muricohedbergella flandrini, M. simplex, Dicarinella
algeriana, D. canaliculata, Whiteinella paradubia, W. praehelvetica, Helvetoglobotruncana helvetica,
Marginotruncana renzi, M. sigali, M. coronata, M. pseudolinneiana, M. schneegansi, M. marginata, M.
tarfayaensis, M. sinuosa indicating a Turonian age. The Turonian muddy limestones are covered by a
reddish muddy limestone of Valanginian age containing Tintinopsella carpathica, Hedbergella? sp.,
Calpionellites darderi and Gorbechikella sp.. The Valanginian muddy limestones are overlain again by the
Rhaetian neritic limestone comprising 7riasina hantkeni. Thus the reversed stratification which is
evidenced by fosil data reveals that the uppermost Triassic? to Turonian pelagic limestone form the core of
an overturned syncline.

The lower part the Emiroglu Cayiri-2 type section is characterized by the neritic Rheatian limestone
containing Aulotortus spp. and Triasina hantkeni foraminiferal association. Upward, the Rheatian
limestone is overlain by reddish gray pelagic limestone including Saccocoma sp., Globuligerina sp.,
Caucasella sp. and Globuligerina gr. oxfordiana indicating an latest Triassic? to Kimmeridgian—Tithonian
age. The sequence continues with late Aptian—-Middle Albian muddy limestones including Hedbergella
trochidea, H. delrioensis, Globigerinolloides algerianus, Muricohedbergella planispira, M. rischi,
Paraticinella? sp., Ticinella praeticinensis, T. roberti, T. raynaudi, T. madecassiana, T. primula, Biticinella
breggiensis, Macroglobigerinelloides bentonensis and Rotalipora subticinensis. Upward, the middle Albian
limestones are overlain by a Tithonian—Berriasian layer containing Saccocoma sp., Globuligerina sp.,
Calpionella eliptica?, and Tintinopsella carpathica. The section ends with Agathammina sp., Aulotortus
spp, Gandinella? sp., and Triasina hantkeni-bearing Rhaetian neritic limestones. Thus, the inverse
stratification shows that Emiroglu Cayiri-2 type section also represents an overturned sycline with the
uppermost Triassic? to middle Albian sequence in its core.

The micropaleontological data reveal that the Late Triassic Carbonate platform collapsed first time in the
latest Triassic and second in the Kimmerian—Tithonian time span. However, before the deformation of the
Bornova Flysch Zone which took place during or after the Maastrichtian—Danian time, the Upper Triassic
to Turonian sequence must have been strongly deformed and folded. Evidences of this regional
deformation are also determined by an angular unconformity under the Campanian—Meastrichtian
Balikliova Formation in the Karaburun Peninsula and strong folding in some megablocks within the
Bornova Flysh Zone found around Bornova and Manisa.

Key Words: Upper Triassic, Jurassic, Cretaceous, condensed sequence, foraminifer, pelagic carbonate
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Bartin Yoresi Kampaniyen—Selandiyen Yash Akveren Formasyonu’nun
Planktonik Foraminifer Biyostratigrafisi
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Bu calismada, Bartin KD’sunda yiizeyleyen Kampaniyen-Selandiyen yasli Akveren Formasyonu’nun
planktonik foraminifer biyostratigrafisi incelenmistir. Yapilan bes ol¢iilii stratigrafik kesitten alinan
ormmeklerde tanmimlanan planktonik foraminifer cins ve tiirleri ile Akveren formasyonunda;
Globotruncanita elevata, Globotruncana ventricosa (Alt Kampaniyen), Radotruncana calcarata,
Globotruncanella havanensis, Globotruncana aegyptiaca (Ust Kampaniyen), Gansserina gansseri
(Ust  Kampaniyen—Alt Maastrihtiyen), Abathomphalus —mayaroensis (Ust Maastrihtiyen),
Parvularugoglobigerina eugubina, Parasubbotina pseudobulloides, Morozovella trinidadensis
(Daniyen), Morozovella angulata ile Igorina pusilla (Selandiyen) planktonik foraminifer biyozonlari
belirlenmistir. Belirlenen bu biyozonlar, Tiirkiye ve diinyadaki benzer caligmalarla karsilastirilmisgtir.

Anahtar Sozciikler: Bartin, planktonik foraminifer, Kampaniyen, Maastrihtiyen, Daniyen,
Selandiyen, biyostratigrafi
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Planktonic Foraminiferal Biostratigraphy of Campanian—Selandian Age
Akveren Formation in Bartin Region
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In this study, planktonic foraminifer biostratigraphy was investigated in Campanian—Selandian age
Akveren formation exposed in NE of Bartin. With planktonic foraminifera genera and species
described in samples are taken five measured stratigraphic sections in Akveren formation;
Globotruncanita elevata, Globotruncana ventricosa (Lower Campanian), Radotruncana calcarata,
Globotruncanella havanensis, Globotruncana aegyptiaca (Upper Campanian), Gansserina gansseri
(Upper Campanian—Lower Maastrichtian), Abathomphalus mayaroensis (Upper Maastrichtian),
Parvularugoglobigerina eugubina, Parasubbotina pseudobulloides, Morozovella trinidadensis
(Danian), Morozovella angulata and Igorina pusilla (Selandian) planktonic foraminifera biyozones
were determined. Determined biozones were done correlation similars with other studies in Turkey
and World.

Key Words: Bartin, planktonic foraminifera, Campanian, Maastrichtian, Danian, Selandian,
biostratigraphy
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Bayat-Kiitahya Fosil Memeli Lokalitesinin Son
Calhismalar Isiginda Faunal Revizyonu

T. Tanju Kaya ve Serdar Mayda

Ege Universitesi, T abiat Tarihi Arastirma ve Uygulama Merkezi,
35100 Bornova, Izmir (E-posta: tanju.kaya@ege.edu.tr)

Kiitahya’nin 40 km GB’sinda yer alan Bayat K&yii’niin kuzeyinde (N 39° 20' 28"; E 29° 48' 55.27)
Hipparion sp., Ceratotherium neumayri (Osborn) ve Chilotherium sp. igeren paleomemeli faunasi ilk
kez Dr.Ger¢ek Sara¢ tarafindan tanimlanmigtir (Sarag 2003). Sonraki yillarda ayni lokalitede
E.U.Tabiat Tarihi Miizesi tarafindan yiiriitillen arazi galismalarinin ilk sonuglar1 Kaya ve digerleri
(2005) tarafindan yayinlanmistir. 2007-2008 yillar1 arasinda devam eden arazi ¢aligmalarinda ise
gerek tiir gerekse birey sayisi yoOniinden ¢ok zengin fosil materyal bulunmustur. Bayat fauna
bilesenleri oncel caligmalar ile erken Pliyosen olarak yaslandirilan Cokkdy Formasyonunun (Bas
1986) aliivyon kanal ¢okellerinde bulunmustur. Calisma alani Becker-Platen’in (1970) Ponsiyen
olarak yaslandirdig1 Yatagan Formasyonu (karasal-akarsu ¢okelleri) ile korele edilebilir.

Bayat faunasinin dncel faunal listesi revize edilmis ve yeni bulgular ile birlikte faunada 13 cins ve tiir
tanimlanmigtir. Fauna CARNIVORA: Promephitis hootoni (Senylirek); PROBOSCIDEA:
Choerolophodon cf. anatolicus; PERISSODACTYLA: Chilotherium kowalevskii (Pavlow),
Ceratotherium neumayri (Osborn), Cremohipparion cf. matthewi, Cremohipparion mediterraneum
(Roth & Wagner); ARTIODACTYLA: Samotherium boissieri (Forsyth Major), Palaeotragus sp.,
Tragoportax amalthea (Roth & Wagner), Prostrepsiceros elegans (Ozansoy), Nisidorcas sp., Protoryx
sp., Gazella sp. ve Pliocervus sp icermektedir.

Bu calismada, ilk kez lokaliteler arasinda faunal yakinlik, UPGMA (unweighted pair group method
with arithmetic mean) yontemiyle yanliz cins seviyesinde varlik/yokluk verilerini temel alan
dendogramlar ile gosterilmistir. Bunun yanisira, paleotopluluk biitiinliigiiniin incelenmesi amaciyla
Jaccard ve Simpson indeksleri ile tiim Miyosen faunalar1 icerisinde 30’un iizerinde takson ve en az 10
tiire sahip lokalitelerde analizler gerceklestirilmistir. Jaccard ve Simpson Indeksini temel alan
dendogramlar sonucunda olusan 3 ana kiime: (1) Valesiyen lokaliteleri (Sinap, Yulafli, vd.,); (2) gec
Erken ve erken Orta Turoliyen lokaliteleri (Kemiklitepe, Garkin, Corakyerler, vd.,) ve (3) Orta
Turoliyen lokaliteleri (Serefkdy, Diizyayla, Akkasdag, vd.,) seklindedir. Bayat faunasi analizler
sonucunda (1) ve (3) gruplar ile kiimelenmemistir. Faunanin (2)’inci grupda, bir ge¢ Erken Turoliyen -
MNI11 lokalitesi olarak yer aldig1 goriilmiistiir.

Fauna elemanlarmin sundugu karakterler ve cluster analizlerinin sonuglari Bayat faunasi i¢in Geg
Miyosen (ge¢ Erken Turoliyen, MN11) yasini yansitir. Revize edilmis fauna listesini temel alarak
yeniden olusturulan paleoekoloji, dncel galigmaya kiyasla (Kaya ve digerleri 2005) daha az agik bir

habitatin varligina isaret eder.

Anahtar Sozciikler: Ge¢ Miyosen, Kiitahya-Bayat, mammalia, fauna, paleocografya, Jaccard indeksi
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A Faunal Revision and Overview of Recent Research of Bayat-Kiitahya
Fossil Mammalian Locality
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A new mammalian fauna, found near Bayat village which is 40 km SW of Kiitahya (N 39° 20' 28"; E
29° 48' 55.2”) by Dr.Gergek Sarag (Sarag, 2003) is characterized by Hipparion sp., Ceratotherium
neumayri (Osborn) and Chilotherium sp. New mammalian fossils in large amounts and with good
preservation quality that were collected from the same locality was published in 2005 by the Natural
History Museum team (Kaya et al. 2005). The ongoing field studies during 2007-2008 have also
yielded a rich fossil material. The Bayat fauna fossils are concentrated in the alluvial channel deposits
filled with reddish conglomerates, brownish claystones and mudstones of the Cokkdy Formation (Bas,
1986) formerly dated as early Pliocene. The studied area can be correlated with the Pontian Yatagan
unit (terrestrial-fluvial) of Becker-Platen (1970).

The former faunal list was revised and the new fauna comprises 13 genus and species of:
CARNIVORA: Promephitis hootoni (Senyiireck); PROBOSCIDEA: Choerolophodon cf. anatolicus;
PERISSODACTYLA: Chilotherium kowalevskii (Pavlow), Ceratotherium neumayri (Osborn),
Cremohipparion cf. matthewi, Cremohipparion mediterraneum (Roth & Wagner); ARTIODACTYLA:
Samotherium boissieri (Forsyth Major), Palaecotragus sp., Tragoportax amalthea (Roth & Wagner),
Prostrepsiceros elegans (Ozansoy), Nisidorcas sp., Protoryx sp., Gazella sp. and Pliocervus sp.

In this study, Faunal similarity across localities were performed at genus level only, using the
UPGMA (unweighted pair group method with arithmetic mean) cluster algorithm method on similarity
indices based on presence/absence data for the first time. Besides, over 30 taxa from the following
mammalian faunas are analyzed by the Jaccard and Simpson Index as a distance measure to examine
paleocommunity integrity and the only sites with at least ten specimens were retained for this analysis.
The dendrograms based on the Jaccard and Simpson indexes have grouped three major clusters: (1)
the Vallesian localities (Sinap,Yulafli, etc.), (2) late Early to early Middle localities (Kemiklitepe,
Garkin, Corakyerler, etc.) and (3) Middle Turolian localities (Serefkdy, Diizyayla, Akkasdag, etc.).
Bayat fauna does not cluster with the (1) and the (3) groups. It has well placed in the (2) group, as an
late Early Turolian locality.

The characters and the evolutionary trends of the each faunal element, as well as the result of the
cluster analyses, indicate a Late Miocene age (late Early Turolian, MNI11) for the fauna.
Paleoecological reconstruction based on the revised composition of the faunal community indicates a
less open habitat by comparison with the previous study (Kaya et al. 2005).

Key Words: Late Miocene, Kiitahya-Bayat, mammalia, fauna, paleogeography, Jaccard index

699



62. Tiirkiye Jeoloji Kurultayi, 13—17 Nisan 2009, MTA — Ankara

Kelkit (Giimiishane) Yoresi Eosen Cokellerinin Mikrofasiyes Ozellikleri,
Bentik Foraminifer Icerigi ve Biyostratigrafisi
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Kelkit (Glimiishane) yoresi Eosen ¢okelleri, bentik foraminifer igerigi acisindan 6nemli bir sahayi
olusturmaktadir. Yorede simdiye degin daha ¢ok sedimantolojik ve yapisal unsurlar1 igeren
arastirmalar gerceklestirilmistir. Bu nedenle, Erken—Orta Eosen yasli Alibaba Formasyonu’nun
mikrofasiyes Ozellikleri, foraminifer igerigi, fasiyes-foraminifer iliskisi ve FEosen bentik
foraminiferlerinin sayisal ve biyostratigrafik verilerinin irdelenmesi ama¢ edinilmistir. Bu amaglar
dogrultusunda saha ve laboratuar verileriyle yorenin stratigrafik bulgular1 yeniden degerlendirilmistir.

Caligma alaninda temel kayaclari, inceleme alani disinda yiizlek veren Erken Karbonifer yash
Glimiishane Graniti olusturur. Giimiishane Graniti iizerine volkano-tortul kayaglardan olusan Erken-
Orta Jura yagh Senkdy Formasyonu aginma uyumsuzlugu ile gelir. Bu birim iizerine Geg Jura—Erken
Kretase yasl platform karbonatlarindan olusan Berdiga Formasyonu uyumlu olarak gelir. Yoredeki
Eosen yash yiizlek ise Alibaba Formasyonu’dur. Incelenen istif, tabanda kirmizi renkli, boylanmasi
kotii, cakillarint iyi yuvarlaklagmis ¢ort, kirectasi ve volkanik kayaclarin olusturdugu konglomera ile
baslamakta, gri renkli, agac kokleri, kirectasi, ¢ort ve volkanik kayac parcalarinin olusturdugu,
icerisinde cesitli bentik formlar bulunduran killi, kaba taneli kumtaslari ile devam etmektedir. Istif iiste
dogru tanetasi ve istiftagi fasiyesinde gelismis nummulitli ve bentik foraminiferli kumlu kiregtaslari ile
devam ederek marnlar ile sonlanmaktadir. Yapilan arastirmada, iki stratigrafik kesit olgiilerek, bu
kesitlere ait fosilli ve ayrismis tabakalardan 65 6rnek alinmis ve ince kesit yapilmistir. Ayrica 6l¢iilii
kesit hattinda belirli seviyelerden Nummulites, Assilina ve Discocyclina bireylerine ait tane ornekler
toplanmis ve bunlarin i¢ parametrelerinin elde edilmesi amaciyla ekvatoral ve aksiyal kesitleri
hazirlanmigtir. Alibaba Formasyonu’na ait 6l¢iilii kesitlerde bentik foraminiferlerden 19 cins ve 22 tiir
tanimlanmugtir. Belirlenen bentik foraminifer faunasi su sekildedir: Textularia sp., Quinqueloculina
sp., Pyrgo (Biloculina) sp., Alveolina sp., Orbitolites complanatus Lamarck, Nodosaria sp., Bulumina
sp., Missisipina sp., Fabiania cassis (Oppenheim), Eorupertia magna (Y. le Calvez), Gypsina sp.
Sphaerogypsina globula (Reuss), Asterigerina rotula (Kaufmann), Amphistegina sp., Rotalia
trochidiformis Lamarck, Rotalia sp., Calcarina (?) sp., Assilina exponens (Sowerby), Nummulites
lehneri Schaub, Nummulites uranensis (de la Harpe), Nummulites laevigatus (Bruguiera), Nummulites
sp., Discocyclina sp., ve Asterocyclina sp. Ostrea kavkililarinin da goézlendigi formasyona, i¢erdigi
faunaya gore Erken—Orta Liitesiyen yas1 verilmigtir. Karekteristik fosil gruplarinin cins ve tiirleri esas
almarak yapilan biyostratigrafi ¢alismasi ile yorede iki adet bentik foraminifer biyozonu ayirtlanmigtir
(SBZ 13-14). Nummulites laevigatus, Nummulites uranensis, Nummulites lehneri ve Assilina exponens
tiirlerinin i¢ ve dis parametreleri {izerindeki sayisal degerlendirmeler sonucunda belirlenen ayirim
kriterleri ile A ve B birey farkliliklar1 da tartisitlmigtir. Formasyon igerisindeki bentik foraminifer
verileri ve litolojik ozellikleri birimin karadan siirekli kirinti girdisi bulunan, baslangigta giiclii
calkantili, sonrasinda aralikli ve az calkantili sig bir karbonat platformunda c¢okeldigini
gostermektedir.

Anahtar Soézciikler: Kelkit, mikrofasiyes, Liitesiyen, bentik foraminifer, biyostratigrafi, sayisal
degerlendirme
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Kelkit (Gliimiishane) constitutes an important area on account of Eocene sediments and their benthic
foraminifera contents. In the literature, researchers have been mainly focused on sedimantological and
tectonic features of the area. Therefore, the main purposes of the study are to investigate microfacies
characteristics, benthic foraminifera contents, facies-foraminifera relationship, quantitative data of
larger benthics and biostratigragraphy of the Alibaba Formation of Early-Middle Lutetian age.
Stratigraphical data of the area has been re-evaluated on the basis of field and laboratory works.

In the investigation area, the basement unit is the upper Carboniferous Giimiishane Granite exposing
outside of the study area. Lower—middle Jurassic Senkdy Formation consisting of volcano-clastic
rocks unconformably overlie the basement and is overlain conformably by the Upper Jurassic—Lower
Cretaceous Berdiga Formation. The formation is characterized by the platform carbonate rocks. The
Eocene unit is known as the Alibaba Formation. Its base begins with red coloured, poorly sorted
conglomerates containing fine grained chert, limestone and volcanic rock pebbles. The formation
continues upward with grey coloured, clayey, coarse grained sandstones which consist of wood roots
and limestone, chert, and volcanic rock fragments. It ends with marls and nummulitic and benthic
foraminiferal sandy limestones in grainstone to packstone facies. During the field work, two
stratigraphical sections were measured and 65 fossiliferous and hard rock samples were collected. In
addition to that individual sample of Nummulites, Assilina and Discocyclina were collected on the
specific levels of measured stratigraphical sections and due to the obtain their internal parameters, the
equatorial and axial sections were prepared. 19 genus and 22 species of benthic foraminifers were
identified belonging to the Alibaba Formation measured sections. The benthic foraminifera fauna is as
follows: Textularia sp., Quinqueloculina sp., Pyrgo (Biloculina) sp., Alveolina sp., Orbitolites
complanatus Lamarck, Nodosaria sp., Bulumina sp., Missisipina sp., Fabiania cassis (Oppenheim),
Eorupertia magna (Y. le Calvez), Gypsina sp. Sphaerogypsina globula (Reuss), Asterigerina rotula
(Kaufmann), Amphistegina sp., Rotalia trochidiformis Lamarck, Rotalia sp., Calcarina (?) sp.,
Assilina exponens (Sowerby), Nummulites lehneri Schaub, Nummulites uranensis (de la Harpe),
Nummulites laevigatus (Bruguiera), Nummulites sp., Discocyclina sp., ve Asterocyclina sp. The
formation also contains Ostrea shells. According to obtained faunal data, the age of the formation is
Early-Middle Lutetian. In the study area, two benthic foraminifera biozones were determined as SBZ-
13-14 from the Eocene sediments. According to result of defined distinction criterions numerical
evaluations on internal and external parameters species of Nummulites laevigatus, Nummulites
uranensis, Nummulites lehneri and Assilina exponens were discussed differences of A and B forms.
The obtained data based on benthic foraminifera and lithologic features show that the sediments of the
Alibaba Formation fed contiuously by the land-derived terrigeneus material were deposited on a
shallow carbonate platform with strong currents in its lower part and then intermittent and weak
turbulent currents in the upper part.

Key Words: Kelkit, microfacies, Lutetian, benthic foraminifera, biostratigraphy, numerical
evaluations
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Bu ¢alismada, Afsin-Elbistan kémir yatagi mikropaleontolojik agidan degerlendirilerek bolgenin
paleoortamsal incelemesi yapilmistir. Incelemeler sonucunda 31 oOmek analiz edilmis ve
Darwinulidae, Candonidae ve Cyprididae familyalarina ait 6 cins 8 tlir tanimi1 yapilmaistir.

Tanimlanan ostrakod cins ve tiirleri ‘Candona paralella pannonica Zalanyi, Candona neglecta Sars,
Candona decimai Frieels, Pseudocandona marchica Hartwig, Cypridopsis vidua (Mueller),
Vestalenula cylindrica (Straub), Heterocypris salina (Brady) ve Potamocypris villosa Jurine’,
Pliyosen’de calisma alaninin s1g ve bitkice zengin bir gol ortaminda oldugunu ortaya koymustur. Bu
fauna, Vestalenula ve ?Cypridopsis’lerin varlig1 nedeniyle “1lik” belki de subtropikal bir iklime isaret
etmektedir. Ayrica komiir bantlarinin kalin ve iz element degerlerinin yiiksek olmasi sedimantasyon
hizinin diisiik oldugunu gostermektedir.

Anahtar Sézciikler: ostrakod, Pliyosen, paleoekoloji, Afsin-Elbistan (Kahramanmarasg), Tiirkiye
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The Freshwater Ostracods of Afsin-Elbistan (Kahramanmaras)
Basin and its Palaeoecological Properties

Giildemin Darbas

Kahramanmaras Stitcii Imam Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Jeoloji Miihendisligi Béliimii, TR—46100 Kahramanmaras, Tiirkiye
(E-mail: guldemin@ksu.edu.tr)

In this study, the micropaleontological data of Afsin-Elbistan coal mine was evaluated and the
paleoenvironmental condition of the area was described. 31 samples from the area were analysed and
8 species from 6 genera belonging to the families Darwinulidae, Candonidae and Cyprididae were
recorded.

Identified ostracod genera and species, ‘Candona paralella pannonica Zalanyi, Candona neglecta
Sars, Candona decimai Frieels, Pseudocandona marchica Hartwig, Cypridopsis vidua (Mueller),
Vestalenula cylindrica (Straub), Heterocypris salina (Brady) and Potamocypris villosa Jurine’ point
out a shallow, richly vegetated, lake environment in the study area in Pliocene time. This fauna marks
a “warm”, maybe subtropical climate because of the presence of Vestalenula and ?Cypridopsis. In
addition, the thickness of the coal band and richness of trace elements indicate a low sedimantation
rate.

Key Words: ostracoda, Pliocene, palacoecology, Afsin-Elbistan (Kahramanmaras), Turkey
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Pinarhisar-Vize/Kirklareli (KB Anadolu) Yoresi Oligosen Yash Linyitli
Cokellerin Ostrakod Faunasi ve Ortamsal Ozellikleri

Umit Safak' ve Deniz Heybeli®
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Bu ¢alismada Pmarhisar-Vize yoresinde komiir arama amagli yapilmis ¢calismalardan alinan 6rneklerin
mikropaleontojik degerlendirilmesi yapilmstir.

Arastirma Bayramdere-Osmancik (Pinarhisar) ve Topgukdy (Vize) yerlesim merkezleri igerisinde
acilmis 3 sondaj kuyusunun karot drnekleri lizerinde gerceklestirilmistir.

Silttasi, kumtasi, linyit damarlar1 ve kiltagindan olusan karotlarin 6rnekli diizeylerinden tanimlanan
ostrakodlar yani sira mikro molliiskler bulunmustur. Karot 6rneklerinin igerisinde tanimlanan fauna ile
istifin yast Erken—Geg Oligosen olarak belirlenmistir.

Ozellikle linyit diizeyleri icerisinde yogunlasan faunada Neocyprideis apostolescui (Margerie), N.
williamsoniana (Bosquet), Hemicyprideis montosa (Jones&Sherborn), Darwinula sp. Ilyocypris boehli
Tiriebel, Candona(Candona) parallela pannonica (Zalanyi), C (Candona) aff. luminosa Bodina 1961
sensu Kheij 1964, C (subgen. indet.) cf. namanganica (Snejder), Candona(Pseudocandona) fertilis
Triebel, C (Pseudocandona) sp., Candona (Lineocypris) sp., Eucypris sp., Heterocypris sp., Cypria sp.
gibi ostrakod; Viviparus sp., Valvata sp., Gyraulus sp., Congeria sp. gibi mikro molliisk cins ve tiirleri
tanimlanmustir.

Neocyprideis ve Hemicyprideis cinsleri brahik-litoral; Candona, Candona (Pseudocandona),
Eucypris, Heterocypris, Cypria cinsleri oligohalin tuzluluk-tatlisu kosullarina isaret ederler. Congeria

cinsi brahik, Viviparus, Valvata, Gyraulus mikro gastropod cinsleri tatlt su kosullarini yansitirlar.

Bu fauna ve ¢okellerin genel litolojisi ile, ¢aligilan karotlardaki linyit diizeyleri ¢cokelme ortaminin yer
yer bataklik kosullarina doniistiigii , delta iistii diizliikleri ve lagiinleri ifade etmektedir.

Anahtar Sozciikler: linyit, Pinarhisar, Oligosen, ostrakod, molliisk, brahik-tatli su
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Environmental Properties and Ostracod Fauna of Lignite-bearing Sediments of
Early—Late Oligocene Age in the Pinarhisar-Vize/Kirklareli region
(NW Anatolia)
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The borehole samples, recovered for the purpose of coal research in the Parhisar-
Vize/KirklareliNW Anatolia) region, have been micropaleontologically evaluated.

The study was carried on samples of 3 boreholes in Bayramdere-Osmancik (Pmarhisar) and Topcukdy
(Vize) areas. Ostracods and micro mollusca are found in the samples coming from a level
characterized by lignite veins associated with sandstones, siltstones and claystones. The age the
sequence, with the recognized fauna, is Early—Late Oligocene.

The fossil fauna is rich in coal-bearing layers. These are Neocyprideis apostolescui (Margerie), N.
williamsoniana (Bosquet), Hemicyprideis montosa (Jones&Sherborn), Darwinula sp. Ilyocypris boehli
Tiriebel, Candona(Candona) parallela pannonica (Zalanyi), Candona (C) aff. luminosa Bodina 1961
sensu Kheij 1964, C (subgen. indet.) cf. namanganica (Snejder), Candona(Pseudocandona) fertilis
Triebel, C (Pseudocandona) sp., Candona (Lineocypris) sp., Eucypris sp., Heterocypris sp., Cypria sp.
from ostracods; Viviparus sp., Valvata sp., Gyraulus sp., Congeria sp. from gastropod and pelecypods.

Ostracods, gastropods and pelecypods indicate various depositional conditions for the studied
succession. Neocyprideis and Hemicyprideis genera are typical for brakish-littoral conditions whereas
Candona, Candona (Pseudocandona), Eucypris, Heterocypris, Cypria genera are characteristic for
oligohaline — fresh water conditions. Congeria is a brakish, Viviparus, Valvata, Gyraulus are fresh
water gastropods and pelecypods.

The investigated lignite levels with its fauna and the general lithology indicate that the sequence was
deposited partly in a swamp area of a delta front plain and/or a lagoonal environment.

Key Words: lignite, Pinarhisar, Oligocene, ostracoda, mollusca, brackish-fresh-water
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Yoncah Formasyonu’nun (Orta Eosen) Self Ortamina Ait Kirintih
Cokellerindeki iz Fosiller, Cicekdag Giineyi, Kirsehir, Tiirkiye

Hasan Celik ve Kezban Biyik

Bozok Univeristesi, Miihendislik-Mimimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
66100 Yozgat (E-posta: hasan.celik@bozok.edu.tr)

Yozgat cevresinde genig yiizeylemelere sahip olan Yoncali Formasyonu’nun (Orta Eosen), derin
kisimlart ilin kuzey kesiminde Izmir-Ankara-Erzincan Melanji’nin kuzeyden giineye dogru olan
bindirmesinin altinda yaklasik D-B dogrultusunda uzanan bir hat seklinde gozlenirken, birimin s1g
ortamini temsil eden kirmtili ve karbonathi ¢okelleri ise cogunlukla ilin giineyinden baslar ve Kirsehir
ili dolaylarina kadar devam eder. Bu ¢alismada, bu s1g ¢okeller igerisindeki iz fosiller arastirilmistir.

Bu formasyonun s1§ ¢okellerine ait olan bol nummulitli karbonatlarin ve kirintililarin toplam kalinligi
6-150 m arasinda degismektedir. Cicekdagi (Kirsehir) giineyinde Arabin Mahallesi ve Cevirme
kdyleri gevresindeki yiizeylemelerde yer yer komiir arakatkili seyl ve kumtaslarinda ¢ogunlukla basit
yapilar, tiipsii yapilar ve Opphiomorpha iz fosilleri gozlenmistir. Kémiir arakatkili seyler igerisindeki
ince tabakali kumtasi tabakalarinda Zoophycus iz fosiline rastlanmistir. Cogunlukla derin deniz
ortamini karakterize eden bu iz fosilin, nummulitli kiregtaglar1 ile komiir seviyeleri arasindaki
kirintililarda gézlenmesi bilimsel agidan iizerinde durulmasi gereken énemli bir konudur.

Anahtar Sozciikler: Yoncali formasyonu, sig ortam, kirintily, iz fosil, Zoophycus, Kirsehir
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Trace Fossils in the Shelf Clastics of Yoncali Formation (Middle Eocene),
Southern Cicekdagi, Kirsehir, Turkey

Hasan Celik & Kezban Biyik

Bozok University, Engineering and Architecture Faculty, Department of Geological Engineering,
TR—66100 Yozgat, Turkey (E-mail: hasan.celik@bozok.edu.tr)

The deep marine sediments of the Yoncali Formation (Middle Eocene) which has widespread outcrops
around Yozgat, situate to the north of the city as a belt about in the East—West direction beneath the
[zmir-Ankara-Erzincan thrust coming from North toward South. The shelf carbonates and clastics of
the unit are seen generally South of the city, start near of Yozgat and continue to vicinity of Kirsehir.
In this study, the trace fossils of this shallow marine clastics were investigated.

The total thickness of the nummulitic carbonates and clastics of this formation is between 6 to 150 m.
Basic structures, tube sahped structures and Opphiomorpha trace fossils were found on the top of the
sandstone beds located in coal interbedded shale in the outcrops of the formation near Arabin District
and Cevirme villages South of Cigekdagi township (Kirsehir). Also Zoophycus trace fossils were seen
within the beds. It is very important point that Zoophycus normally represents deep marine
environment expecially slope, here it was found on sandstone beds in such a zone between nummulitic
limestones and coals.

Key Words: Yoncali formation, shelf, clastic, trace fossil, Zoophycus, Kirsehir
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Dogu Akdeniz’de (Diyarbakir, Tiirkiye) Erken Miyosen Koleoid Sefalopodu
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Tiirkiye’nin Giineydogusu Kambriyen’den Miyosen’e kadar olan zamanda 120,000 km? lik bir alani
kapsayan kayaglardan olusur. Miyosen istifleri ise kuzeyde Ergani ve Hani’den, giineyde Harran ve
Suriye sinirina kadar uzanir. Giineydogu Anadolu Boélgesinde Diyarbakir’a bagli Hazro, Hani ve
Cermik ilgelerindeki agik ve koyu bej renkli kirectaglari (Firat formasyonu) daha once de bazi
arastiricilar tarafindan incelenmistir.

Bu ¢alismada, Diyarbakir bolgesinde Cermik’in dogusunda, Erken Miyosen sedimanter istiflerinde ilk
defa tanmimlanan Sepia sp., (Mollusk, Sefalopod, Koleoid)’nin paleoekolojik o6zellikleri,
paleobiyocografik ve stratigrafik dagilimi tartisilmistir. Dogu Akdeniz’de Sepia sp., tiirli giineydogu
Tiirkiye’de ilk defa bulunmustur. Mikropaleontolojik veriler (korallinid florasi) ile de desteklenen bu
bulgu, Yukaribedvan kesitinde Miyosen ¢okelleri icinde bulunan ilk makrofosildir.

Bazi belemnitlerin disinda fosil kayitlarina olduk¢a nadir rastlanan koleoid sefalopodlarin filojenetik
gelisimdeki yerine tam olarak karar verilememistir. Koleoid’ler Devoniyen’den gilinlimiize kadar
yaygin olarak geliserek gelmistir. Diinya genelinde 1800 lii yillardan bu yana bilinen bu grubun
fosillerine olduk¢a nadir olarak rastlanilmaktadir.

Miyosen ve Pliyosen’de Akdeniz’de nadir olarak goriilen koleoid sefalopod tiirii bu ¢aligmadan once,
Tiirkiye’de bilinmemekteydi. Dogu ve Giineydogu Anadolu Tetis i¢in karakteristik mollusklar1 igerir.
Genellikle Avrupa’da yayilim gostermis ve su ana kadar dogu Akdenizde bilinmeyen Sepia sp., nin
varligt bu calisma ile birlikte, Diyarbakir bolgesinde, giineydogu Tiirkiye’de tespit edilmistir.
Yukaribedvan kesiti ile tiiriin dogu Akdenizdeki varligi ilk kez tespit edilerek, cografik yayilimi ve
stratigrafik 6nemi ortaya ¢ikartilmistir.

Anahtar Sézciikler: mollusk, koleoid Sefalopod, Diyarbakir, Cermik, Erken Miyosen, Dogu Akdeniz
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The Coleoid Cephalopod from the Early Miocene of Eastern Mediterranean
(Diyarbakir, Turkey)
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Southeast Turkey covers an area of 120,000 km” and includes rock units, ranging in age from
Cambrian to Miocene. The Miocene sequences extend from Ergani and Hani in the north to Harran
near Syrian border in the south. In the southern Turkey near Hazro, Hani and Cermik towns of
Diyarbakir light and dark beige limestones (Firat formation) are investigated.

In this study, the Coleoid Cephalopod Sepia sp., is first described from the Early Miocene sedimentary
sequences of eastern Cermik, Diyarbakir region, and its paleoecological characters,
paleobiogeographic and stratigraphic distribution are discussed. Sepia sp., (Mollusc, Cephalopod,
Coleoid) is recorded from the eastern Mediterranean of southern Turkey for the first time. These
coleoid specimens are also the first macrofossils from the Lower Miocene sediments of the
Yukaribedvan section, which were formerly studied only by micropaleontological data (coralline
flora).

With the exception of some belemnoids, the coleoid cephalopods have a poor fossil record, and their
phylogeny is not well resolved. The Coleoidea appeared in the Devonian and remain a diverse and
widely distributed group today. World-wide, Tertiary coleids have been known since the 1800 s.
Generally, the fossil record of these groups is sparse.

Piror to the present study, published coleoid cephalopods were unknown from Turkey. In the
Mediterranean area, a few records are known from the Miocene and Pliocene. The Miocene rocks of
the eastern and southeastern Anatolia contain Miocene molluscs typical of the Tethys provance. The
species was previously known from various regions of Europe, but not from the eastern Mediterranean
Miocene. Thus, the record of the first coleoids from the Yukaribedvan section markedly extends the
geographical range of this stratigraphically important species.

Key Words: mollusc, coleoid Cephalopod, Diyarbakir, Cermik, Early Miocene, Eastern
Mediterranean
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Malatya Havzas’min Giineyindeki Suludere Formasyonu’nun
(Orta Eosen) Izotop Verileri
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Orta Eosen yash Suludere Formasyonu Malatya Havzasi’nin giineyinde yiizeylemektedir. Formasyon
zengin planktik ve bentik foraminifer seviyeleri icermektedir. Stratigrafik kesitlerden derlenen 12
ornek icgerisinde li¢ planktonik foraminifer (Subbotina eocaena, Globigerina venezuelena ve
Turborotalia cerroazulensis frontosa) tirii tanimlanmistir. Bu ¢alismada, deniz ve tuzluluk seviyesi ile
su sicakligi, bu tiirlerin kavkilarmin 80 %o (PDB) ve 8"°C %o (PDB) izotop degerlerine gore
hesaplanmigtir. Calismanin sonucunda, orta Eosen sirasinda bolgede deniz seviyesi, su 1sist ve
paleotuzlulugun zaman zaman alcalip yiikseldigi belirlenmistir. Deniz seviyesi ile su sicakligi
yiikselirken, tuzluluk azalmustir.

Anahtar Sozciikler: planktik foraminiferler, orta Eosen, tuzluluk, sicaklik, Malatya Havzasi, Dogu
Anadolu
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Middle Eocene Suludere Formation crops out in the southern part of the Malatya Basin, Eastern
Anatolia. The sediments of the formation contain a rich association of planktic and benthic
foraminifera. Twelve samples were analysed from a measured section and three planktonic species
(Subbotina eocaena, Globigerina venezuelena and Turborotalia cerroazulensis frontosa) were
recognized. In this study, the sea level oscillations and paleosalinity and palaecotemperature values
were calculated based on 3'°0 %o (PDB) and §"°C %o (PDB) isotope values obtained from the
analysis of tests of identified taxa. Results of the research indicate that the sea level, water temperature
and salinity were rosen and fallen episodically during the middle Eocene. While sea level and water
temperature were increasing, the paleosalinity values were decreased.

Key Words: planktic foraminifera, middle Eocene, palaecosalinity, palacotemperature, Malatya Basin,
East Anatolia
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Dogu Pontidler’deki ilk Trilobit Bulgusu
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Dogu Pontidler’in Mesozoyik Oncesi temelini olugturan Permo—Karbonifer yasli c¢okel kayalari
Demirdzii (Bayburt) kuzeyinde, Cebre goreli otoktonu ve Hamurkesen itki diliminde yiizeylenir. Bu
cokeller, Dogu Pontidler’in bilinen tek Paleozoyik ¢okel istifini olusturdugu igin, jeolojik agidan
oldukca onemlidir. Tabani yiizeylememis olan istif, genellikle iki formasyona bdliinmiistiir. Altta
kalimlig1 1100 metreye ulagan c¢akiltasi, ¢akilli kumtasi, kumtasi, kuvarsit, silttagi, komiirli ve bitki
fosilli seyller ve kiregtagi tabakalarinin ardalanmasindan olusan Catalgesme Formasyonu yer alir.
Icerdigi fusulinid ve konodont faunasina dayanilarak Catalcesme Formasyonu’nun yasi,
Desmoinesiyen—Virgiliyen (veya ge¢ Moskoviyen—erken Gizheliyen) olarak belirlenmistir.
Catalgesme Formasyonu tizerine, kalinligr 1000 metreye ulasan pembe-, kahve-, kizil-renkli karasal
cakiltag1 ve kumtaglarindan olusan fosilsiz Hardisi Formasyonu, uyumlu olarak gelir. Paleozoyik istif,
Liyas yash Caltepe kiregtasi tarafindan uyumsuz olarak iistlenir.

Catalcesme formasyonu fusulinidler, konodontlar, mercanlar, gastropodlar, brakyopodlar, bryozoalar,
algler ve bitki fosillerinden olusan olduk¢a zengin bir toplulugu icerir. Fakat bugiine kadar bu
formasyondaki trilobit varlig1 bilinmemekteydi. Bu calismada Catalgesme formasyonunun (ist
seviyelerine yakin koyu gri renkli bir kirectasi tabakasinda, sadece kuyruk kismiyla temsil edilen, tek
bir trilobit 6rnegi elde edilmistir (koordinatlar: 37575016°D, 4449664°K, 1758). Trilobitler, Geg
Pensilvaniyen siiresince bentik denizel topluluklarin nadir bir &gesini olustururlar ve bu 6rnek
Tiirkiye’de bu yastaki ilk trilobit bulgusudur. Catalgcesme formasyonu’ndan elde edilen Ornegin
morfolojik Ozellikleri, 6zellikle aksiyal halkalar ve plevral kotlarin sayisi ve iyi-belirlenmis siniri,
olasilikla Ditomopyge Newell, 1931 cinsine ait (Ditomopyginae) tanimlanmamig bir tiir oldugunu
disiindiiriir. Ditomopyge Newell 1931, Erken Pensilvaniyen’den (Baskiriyen, Karbonifer) en azindan
Cisuriliyen’e (Artinskiyen, Permiyen) kadar uzanir ve stratigrafik menzili boyunca kozmopolittir. Bu
cinsin Erken—Orta Pensilvaniyen’e (Baskiriyen—Moskoviyen) ait 6rnekleri orta kitasal US, Alaska,
Bat1 Avrupa (Ispanya) Ural’lar, Donets ve Moskova havzalari ve Giiney Cin’de bulunmustur.

Anahtar Sézciikler: Giimiishane, Pontidler, trilobit, Ditomopyginae, Karbonifer, Pensilvaniyen
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First Record of a Trilobite in the Eastern Pontides

Raif Kandemir', Rudy Lerosey-Aubril* & Senol Capkmoglu®

! Giimiishane Universitesi, Jeoloji Miihendisligi Béliimii,
TR-29000 Giimiishane, Tiirkiye (E-mail: raifkandemir@gmail.com)
223 Avenue Marx Dormoy, 63000 Clermont-Ferrand, France
3 Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, TR—61080 Trabzon, Tiirkiye

A Permo—Carboniferous sedimentary sequence, pre-Mesozoic basement of the Pontides, is exposed in
the Cebre relative autochthon and the Hamurkesen thrust sheet in the Demirdzi area, Bayburt. It is
rather important geologically, because it represents the only Paleozoic sequence of the Eastern
Pontides. The sequence, the base of which is not exposed, has generally been subdivided into two
formations. The Catalgesme Formation is a 1000 m thick, heterogenous series of sandstone, pebbly
sandstone, quartzite, dark limestone, siltstone, and shale with rare thin coal seams. According to
fusulinid and conodont faunas, it is of Desmoinesian—Virgulian (late Moscovian—early Gzhelian) age.
The Hardisi Formation, which consists of about 1000 m of pink-, brown- and red-coloured terrestrial
conglomerates and sandstones, conformably overlies the Catalgesme Formation but is unconformably
overlain by the Liassic Caltepe Formation.

The Catalcesme Formation has yielded rich assemblages of fusulinids, conodonts, corals, gastropods,
brachiopods, bryozoans, alga and plants. However, trilobites were previously unknown from this
formation. Here we report the discovery of a single pygidium in a dark gray limestone bed near the top
of the formation (coordinates: 37575016°D, 4449664°K, 1758). Trilobites represent a rare component
of benthic marine communities during the Late Pennsylvanian and to our knowledge, the discovery of
this pygidium constitutes the first report of a trilobite of that age in Turkey. The morphological
characteristics of the specimen, especially the number of axial rings, pleural ribs and the well-defined
border, suggest it probably belongs to an undetermined species of Ditomopyge Newell 1931
(Ditomopyginae). This genus extends from the Early Pennsylvanian (Bashkirian; Carboniferous) to at
least the Cisuralian (Artinskian; Permian) and is cosmopolitan throughout its stratigraphical range.
During the Lower—Middle Pennsylvanian (Bashkirian-Moscovian), for example, it has been found in
the mid-continental US, Alaska, Western Europe (e.g., Spain), Urals, Donets and Moscow Basins, and
South China.

Key Words: Glimiishane, Pontides, trilobite, Ditomopyginae, Carboniferous, Pennsylvanian
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Ust Kretase Catak Formasyonu’nun (Macka, Trabzon)
Planktonik Foraminifer Biyostratigrafisi

Emine Tiirk, Senol Capkimoglu ve Ismet Gedik

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 61080 Trabzon
(E-posta: eminemineturk@hotmail.com)

Magka (Trabzon) yoresinde gri renkli marn, kiregtasi, kirecli kumtasi, silttasi, kiltagi ve kirmizi renkli
mikritik kiregtaglarindan olusan ve yer yer bazaltik-andezitik ara katkilar iceren Ge¢ Kretase yaslh
birim, Catak formasyonu olarak bilinir. Formasyonun igerdigi gri renkli marn ve Kiregtasi
katmanlarindan, Turoniyen—Koniasiyen’i karakterize eden planktonik foraminiferler elde edilmis ve
bu fauna yardimiyla biyostratigrafik zonlamas1 yapilmistir.

Whiteinella, Helvetoglobotruncana, Marginotruncana, Dicarinella, Hedbergella cinslerine ait toplam
10 tiir tanimlanmis ve Whiteinella archaeocretacea (Alt Turoniyen), Helvetoglobotruncana helvetica
(Orta Turoniyen), Marginotruncana sigali (Ust Turoniyen) ve Dicarinella primitiva (Alt Koniasiyen)
Zonlar1 belirlenmistir.

Sedimantolojik 6zellikleri ve igerdigi pelajik foraminifer faunasi, Catak formasyonu’nun Turoniyen —
Koniasiyen araliginda, yay onii bir havzanin kita yamacinda ¢okeldigini gostermektedir.

Anahtar Sozciikler: planktonik foraminifer, biyostratigrafi, Turoniyen—Koniasiyen, Catak
formasyonu
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Planktonic Foraminiferal Biostratigraphy of the Upper Cretaceous
Catak Formation (Macka, Trabzon)

Emine Tiirk, Senol Capkimoglu & ismet Gedik

Karadeniz Technical University, Department of Geological Engineering,
TR—61080 Trabzon, Tiirkiye (E-mail: eminemineturk@hotmail.com)

The Upper Cretaceous unit consisting of sandstone, siltstone, red micritic limestone and marl strata
with andesitic and basaltic interbeds are known as the Catak Formation. The Turonian—Coniacian
planktonic foraminifera were obtained from the gray marls and limestone strata in the formation, and
its biostratigraphic zonation was established by this fauna.

Ten species of Whiteinella, Helvetoglobotruncana, Marginotruncana, Dicarinella, Hedbergella are
defined, and Whiteinella archaeocretacea (lower Turonian), Helvetoglobotruncana helvetica (middle
Turonian), Marginotruncana sigali (upper Turonian) ve Dicarinella primitiva (Lower Coniacian)

Zones are determined.

Sedimentological features and faunal content of the Catak Formation indicate the depositional setting
on a continental slope of a fore-arc basin during Turonian—Coniacian times.

Key Words: planktonic foraminifera, biostratigraphy, Turonian—Coniacian, Catak formation
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