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Jeolojik zamanda toplu yokolmalar ve guincel yokolma kosullari

Nurdan INAN
Cumbhuriyet Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 58140 Sivas

Toplu yokolma, var olan tiirlerin ¢ogunun tek bir stratigrafik horizonda ya da ¢ok dar bir
stratigrafik arada aniden yok olmasiyla ve bu durumun yatay-diisey fasiyes degisimlerinden
bagimsiz izlenebilmesiyle belirlenir. 4.6 milyar yil yasindaki diinyanin 600 milyon yillik
Jeoloji tarihinde kayda deger 17 toplu yokolma tesbit edilmistir. Yerel toplu yokolmalarla
bu say1 83'e cikar. Bu toplu yokolmalardan, Birinci Zaman-Ikinci Zaman ve Ikinci Zaman-
Ugiincii Zaman smirini veren 2 tanesi ¢ok biiyiik dlgektedir.

I. Biiyiik Toplu yokolma, levha tektonigiyle yakindan iligkilidir. Diinya paleocografyasinm
Tek Kita (Pangea), Tek Okyamis'dan (Panthalassa); arada Tetis denizinin acilmasiyla
Kuzey Kitalari (Aurasia) ve Giliney Kitalar1 (Gondvvana) olarak diizenlenmesinde, yeni
diinya diizenine ayak uyduramayan canlilarin yok olmasi olagan karsilanir.

II. Biiyiik Toplu yokolma ise, arz paleocografyasinin hemen hemen giinceldekine yakin
sekillenmis olusu ve kiiresel tektonik olaylarin olmamasi nedeniyle, levha hareketlerinden
bagimsizdir. Bu toplu yokolmay1 aciklamak tzere ileri stiriilen kuramlardan en ¢ok kabul
gorenleri, Alvarez ve arkadaslarinin (1980) savunduklari "Carpma Kuram" ve Officer ve
Drake'nin  (1985) savunduklart yokolmalarimn temel nedenleri "Yogun Piiskiiriik
Volkanik Hareketler" kuramlari oldu. Hangi kuram kabul edilirse edilsin, canlilarin
yokolmalarimn temel nedenleri iklim-bitki Ortiisii degisikligi, besin zincirinin kirilmasi,
sicaklik, volkanizma ve bunun sonucu olarak asit yagmurlari ve ozonun tiikkenmesi, okyanus
ve atmosferde O2/CO2 dengesinin bozulmasi, regresyon-transgresyon, deniz suyu tuzluluk
ve sicakligindaki degisimler, okyanus yiizeyinde Ph artmasi ve alkalinitedeki degisimler,
kozmik radyasyon, ultraviyole 1sin radyasyonu, peryodik galaktik olaylar, zehirleyici iz
element konsantrasyonunda yiikselme, kuyruklu yildiz ya da biiyilik boyda birkag meteorit'in
diismesi, yeryuvarinin manyetik alaninin degigsmesi gibi herhangi bir cevresel degisiklikle
biyolojik strese girmeleri,, ¢evresel degisiklige karst gosterdikleri duyarlilik, c¢evresel
degisikligi etkisiz hale getiremeyigleri ya da uyum saglayamayislart veya adaptasyon
yetersizlikleridir.

Jeoloji Tarihinin, fosil kayitlarla belirlenen toplu yokolmalarimn nedeni olan cevresel
degisiklikler ve biyolojik stres kosullarindan pek cogu, sanayi toplumu-tiiketim toplumu
olusun bedeli ve dogrudan insan eliyle yaratilmis olarak glintimiizde de aynen mevcutdur.

Toplu yokolma teorilerinden, hep gozardi edilen evrimsel nedenler incelendiginde, insan
icin tehlike canlari caliyor. Cilinkii, dogada daima, diger canlilarin yagsama hakkini
gaspederek biyolojik cesitlilik ve dengeyi bozan baskin formlar yokolmuslardir. Ve, Jeoloji
Tarihi bunun 6rnekleriyle doludur.
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Mass extinction in geologica time and conditions for extinction in
present time

Mass extinction is determined by sudden disappearance of many of the existing species
either in a single stratigraphical horizon or in a very narrow stratigraphical interval and by
observation of this situation independently from horizontal-vertical faciés changes. Of
earth's 4,6 hillion year of age, a total of 17 mass extinction cases has been recorded out of
600 million -years of geological history. This number rises to 83 when local mass extinction
cases are included. Of the whole mass extinction cases, 2 which indicate primary time-
secondary time and secondary time-tertiary time boundary are very widespread.

The first mass extinction is closely related with plate tectonics. That the earth's
paleogeography was changed from a single continent (Pangea)-single ocean (Panthalassa)
form to north-side continents (Aurasia) and south-side continents (Gondwana) with the
Tethys sea between them brought about the extinction of living things due to their inability
in adapting to neogeographical conditions. This situation is reacted normally.

Because the earth's paleogeography was aready shaped in similar manner to that of the
present time and there was no global tectonic event, the second mass extinction is
independent from plate tectonics. Towards clarifying the second mass extinction, the most
widely accepted theories have been the "Impact Theory" (Alvarez et.al., 1980) and
"Intense Eruptive Volcanic Activity" (Officer and Drake, (1985). Whichever theory is
accepted, the mgjor causes that had led to mass extinction of living things are as follows:
changes in climate and flora, breaking of food chain, heat, volcanism which had caused acid
rain and exhaustion of ozone, unbaanced O2CO2 ratio in ar and sea
regression/transgression, changes in salinity and heat of sea, pH increase on the surface of
sea and changes in akalinity, cosmic radiation, ultraviolet radiation, periodical galactic
events, increase in concentration of poisonous trace elements, comet or some large meteorid
impacts, biological stress due to changes in the earth's magnetic field, sensitivity to
environmental variation, inability in neutralizing environmental variation or insufficiency in
adapting to environmental variation.

The cause of mass extinction designated with fossil data in geological time are the
biological stress conditions which were originated from environmental variation. A great
magjority at the conditions, which is the price 6f being industrialized community, exists
unchanged at the present time.

When, of the mass extinction theories, the undervalued " evolutionary causes' theory is
studied, it is revealed that bells are ringing for human race. Because the vanishing form has
always been the dominant form that damages the biological balance and biological variety
by seizing the right of other living things by violence. And the geological history is full of
the examples of this situation.
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Lepidorbitoides cinsinde erken ontojenetik evolttsyoner bir basamagin
tanimai: lepidorbitoides bisambergensis asymmetrica subspp. N., Erken
Mastrihtiyen

Ercan OZCAN', Seving OZKAN ALTINER’, Sinan COLAKOGLU'

'‘Department of Geological Engineering, Nigde University, 51100 Nigde
’ Marine Micropaleontology Research Unit, Department of Geological Engineering, Middle Fast
Technical University, 06531 Ankara.

Lepidorbitoides  bisambergensis, adauxiliary locaciklara sahip olmayan 'quadriserial’
embryo ile temsil edilen Anadolu'da Erken Mastrihtiyen yash His istiflerinde yaygin olarak
gozlenen orbitoidal bir foraminiferdir.  Lepidorbitoides cinsinin bazi1  bireyleri
(populasyonlar1) ekvatoryal kesitlerde tamamen asimetrik bir loca sarilim geometrisine
sahip erken ontojenetik gelisim yapist sunar. Bu asimetri protokon tarafinda auxiliary
locaciklardan cikan spirallerde esit sayida locacik bulunmamasi ve auxiliary locaciklarin
boyutlarindaki 6nemli farkliliklardan kaynaklanmaktadir. Bu asimetrik bireyler stratigrafik
olarak simetrik olanlardan daha yash seviyelerde tek auxiliary locaya sahip bireylerin
stratigrafik olarak daha istiinde, ikinci auxiliary locacigm ilk defa gozlendigi seviyelerde
tanimlanmuglardir. L. bisambergensis’ in erken filojenetik gelisim safhasini temsil eden bu
asimetrik 'quadriseriye' bireyler stratigrafik olarak G. havanensis ve G. aegyptiaca (?)
biyostratigrafik zonlarina karsilik gelmekte olup taksonomik olarak hiyerarsik bir degere
sahip oldugu dustinilerek L.  bisambergensis asymmetrica subspp. n. olarak
tanimlanmislardir.

Description of an early ontogenetic evolutionary step in lepidorbitoides:
lepidorbitoides bisambergensis asymmetrica subspp. N., Early
Maastrichtian

Lepidorbitoides bisambergensis characterised by having 'quadriserial' embryo without
'adauxiliary’ chamberlets is a very diagnostic and common species in Early Maastrichtian
flysch successions in Anatolia. Some specimens (populations) of this species present an
early ontogenetic morphologic feature which is characterised by distinctly asymmetric early
chamber arrangement recognised in the equatorial sections. This asymmetry mainly caused
by the pronounced difference in the size of auxiliary chamberlets is also enhanced by the
development of unequal number of chamberlets in the spirals arising from the auxiliary
chamberlets on the protoconchal side. These asymmetric specimens are commonly
identified in stratigraphie horizons below the symmetric ones after the introduction of a
second auxiliary chamberlet and progressively replaced by symmetric ones in the younger
populations. Asymmetric 'quadriserial’ specimens representing the early phylogenetic stage
of L. bisambergensis described in the stratigraphie horizons corresponding to G. havanensis
and G. aegyptiaca (?) zones are thought to deserve a particular taxonomic status and are
attributed to Lepidorbitoides bisambergensis asymmetrica subspp. n.

245



53. Tiirkiye Jeoloji Kurultayr
Geological Congress of Turkey

Mut havzasi denizel istifinin planktik foraminifer biyostratigrafisi ve
sayisal degerleri ile paleoortamsal yorumu

Tiilay OZKAN

Istanbul Universitesi Miih. Fak Jeoloji Miihendisligi Béliimii, 34850- Avcilar/ Istanbul.

Bu calismada, Olgiilii stratigrafi kesitlerinden derlenen sistematik Orneklerde planktik
foram in iferlerin biyostratigrafisi ve sayisal degerleri ile de paleoortaminin yorumlanmasi
amaclanmigtir. Havzada genis alanlarda yilizeylenen denizel Neojen Miyosen istifi; tabanda
karasal fasiyeste gelisen kumtaslar lizerinde si§ deniz resif kiregtaglar ile yanal ve diisey
gecisli olarak yer alir. Kiltasi, killi kiregtasi, marn ardalanimindan olusan istifte 8 tane
planktik foraminifer zonu belirlenerek, tabani Catapsydrax dissimilis Zonu ile tanimlanmis;
Alt-Orta Miyosen sinirt Orbulina suturalis Zonu le, Ust sinir Serravaliyen sonunu belirten
Globorotalia mayeri zonu ile tanimlanarak denizel Miyosen istifinin sinirlar ¢izilmistir.

Denizel Miyosen istifinin ¢okel derinligi de (paleobatimetrisi), yikama orneklerindeki
planktik foraminiferlerin sayisal degerlerinin % oranina gore, derin denizel bir ortamda, Alt-
Orta Miyosen siirecinde gelistigi belirlenmistir. Orta Miyosen sonunda ise ortamin
siglagmast ile resifal ortamdan sonra tekrar karasal sartlarin etkisi altina girilmistir.

Planktic foraminifera biostratigraphy and paleoenvironmental
interpretation of the marine sequence of the Mut basin

This study aims at determining the biostratigraphy of planktic foraminifera and
interpretation of paleoenvironment using their numerical values in the Mut basin. An .
extensive marine Neogene sequence in the basin crops out above continental sandstone and
overlying reefal limestones. The marine sequence is laterally and vertically gradational with
the reefal limestones and comprises claystone, clayey limestone and marl alternation. The
planktic foraminifera zones were determined in this sequence during.this study. The
lowermost zone is defined with Catapsydrax dissimilis Zone, Lower-Middle Miocene
boundary is determined with Orbulina suturalis Zone. The upper boundary of the marine
Miocene sequence is marked with Globorotali mayeri Zone of uppermost Serravalian age.

Paleobathymetry of the Miocene marine sequence is found by using percent ratio of
numerical values of the planktic foraminiferas in the samples. Accordingly a deep marine
condition is inferred in the basin during Lower- Middle Miocene. The basin was shallowed
up gradually; first became reefal environment and finally subareal at the end of Mid-
Miocene.
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Mut yoresi klastiklerinin (Deringay formasyonu) yast ile ilgili yeni
bulgular ve paleocografik verileri, Orta Toroslar

Esref ATABEY', Engin UNAY’, Gergek SARAC', Sinasi SOZERT’

'MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, 06520, Balgat-Ankara
‘Cumhuriyet Universitesi, Antropoloji Boliimii, Sivas
MTA Orta Anadolu II. Bélge Miidiirliigii, Konya

Mut yoresinde genis bir alanda ylizeyleyen karasal kokenli klastik kaya birimlerinden olan
Derincay Fm.; aliivyal yelpaze ve menderesli akarsu tiriinii olan cakiltagi, kumtasi, miltasi
ve ¢camurtasindan olugmaktadir. Bu birimin altinda; g6l ortamina ait kiltasi, seyi ve laminah
kirectasindan olusan birim, Fakirca liyesi, iizerinde ise kirectasi ve marn egemen denizel
kaya birimlerini teskil eden Mut fin. ve Koselerli fm. yer almaktadir. Klastiklere
Akitaniyen'den Langiyen'e kadar farkli yaslar verilmistir. Yaslandirmadaki bu farklilik,
klastikler Tlizerine gelen Miyosen transgresif birimlerin kronostratigrafik dizilimlerinde de
farkli yorumlarin yapilmasina neden olmaktadir. Klastik birimin menderesli irmaklara ait
kisimlarindaki, kalint1 gol ¢cokelinde depolanmis olan camurtast diizeyinden alman Ornekler
icerisinde zengin memeli faunasi bulunmustur. Bulunan, Enginia cf. gertcheki, Cricetodon
cf. kasaphgili, Cricetodon sp., Megacricetodon primitivus, Democricetodon sp., Karydomys
sp., Eumyarion sp., Gliridae gen. et sp. indet, Sayimys sp., Albertona sp., Galerix cf.
uenayae, Talpidae gen. et sp. indet, Soricidae gen. et sp. indet kiiciik memeli faunasina gore
Mut yoresinde ylizeyleyen klastik kaya birimlerinin (Derincay Fm.) yasi Erken Miyosen /
Erken MN4 / Orta Burdigaliyen / 18-19 my arasidir. Bu yeni yas bulgusu bize yorede
Miyosen transgresyonunun Ust Burdigaliyen'de baslamis oldugunu gostermektedir. Kiigiik
memeli faunasi ile birlikte Crocodylia (timsahlar), Chelonia (kaplumbagalar) ve
Cyprinid'lere ait dis ile kemik parcalarinin bulunmus olmasi, 18-19 my 6énce Mut yoresinde
tropikal ya da subtropikal bir iklimin varligin1 gostermektedir.

New age findings and palaeogeographic data from the detritals
(Derincay formation) of Mut area, Central Taurus

The terrestrial clastic rock units of the Deringay formation, outcropping widely in the Mut
region, consist of conglomerates, sandstones, siltstones and mudstones of alluvial fan and
meandearing river origin. This formation is underlain by the clay stones, shales and
laminated limestones of the limnic Fakirca member and overlain by the limestone and marl
dominated marine Mut and Koselerli formations. Different ages ranging from Aquitanian to
Langian were assigned to the these elastics. The rich small mammal fauna collected from
the mudstones of the thick lake sediments of the meandearing river parts of this clastic unit
contains Enginia cf. gertcheki, Cricetodon cf. kasaphgili, Cricetodon sp., Megacricetodon
primitivus, Democricetodon sp., Karydomys sp., Eumyarion sp., Gliridae gen. et sp. indet,
Sayimys sp., Albertona sp., Galerix cf. uenayae, Talpidae gen. et sp. indet Soricidae gen. et
sp. indet. This fauna suggests an age of Early Miocene, a correlation to the early MN4 in
mammal zonation, Middle Burdigalian in marine stages, and 18-19 my in absolute time. The
associated crocodylia, Chelonia, Cyprinidae indicate that there was a tropical/ subtropical
climate in the Mut region, 18-19 my ago.
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Gokceada (Kuzey Ege Denizi) bentik foraminifer faunasi ve bu
topluluklarda gozlenen yersel degisimler

Engin MERIC', Niyazi AVSAR?, Yavuz KILINCASLAN’

/. U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 34850 Avcilar-ISTANBUL
"C..0. Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 01330 Balcah-ADANA
[ U. Fen Fakiiltesi, Biyoloji Boliimii, 34459 Vezneciler-tSTANBUL

Aragtirma Gokgeada cevresinde derinligi 0.50 ile 68.00 m arasinda degisen 34 farkh
noktadan derlenen ornekler tizerinde yuritilmistiir. Yaklasik 45 cins ve 85 kadar tiiriin
gozlendigi bu toplulukta, adanmin dogu ve batisinda farkli durumlar sunan topluluk
belirlenmistir. Ozellikle, Gokceada'nin dogu kesiminde, Aydincik Burnu kuzeyindeki
alanda zengin denilebilecek sayida Peneroplis planatus (Fichtel ve Moll) ile Peneroplis
pertusus (Forskal)'un varligi dikkat ¢ekicidir. Ayrica, Gok¢eada'nin giineydogusunda Dogu
Akdeniz'in tipik foraminiferlerinden olan Amphistegina lobifera Larsen ile Sorites orbiculus
Ehrenberg gozlenmistir. Bunun diginda yine dogu kesimde 4 ve bati bolimde 3 noktada
¢esitli cins ve turlere sahip ve bazen anormal denilebilecek sayida fert igeren ¢ok zengin bir
topluluk bulunmaktadir.

Gokceada-Bozcaada-Canakkale arasinda yiiritiilmekte olan bir diger calismada Peneroplis,
Amphistegina ve Sorites cinslerine rastlanilmamistir. Bunun disinda, Karaburun
Yanmadasi'nda Cesme (Izmir) dogusundaki Ilica Korfezi'nde 2.50 m derinlikte kaynayan
55-58°C degerindeki bir sicaksu kaynagi cevresinde Peneroplidlerin asir1 derecede bollugu
bilinmektedir! Yine yakin bir tarihte [zmit Kérfezi'nde yapilmig olan galismalarda farkl iki
noktada ve yakin donemde kayboldugu belirlenen, faylara baghh sicaksu kaynaklan
¢evresinde anormal sayida foraminifer gelisimi kanitlanmustir.

Bu nedenle Gokgeada'nin giineydogusu ile bati alanlarindaki farkli noktalarda da sicaksu
etkisine bagl bir yasamin varoldugu anlagilmaktadir.

Benthic foraminiferal fauna ofthe Gokceada (northern Aegean sea)
and local variations observed in these assemblages

This study was carried out around Gokgeada with the examples taken from 34 different
points, depth of 0.50 - 68.00 m. Approximately 45 genuses and 85 species were observed
and this group shows differences between the east and west coast of the island. Especially to
the east of the island on the Aydincik Cape there is a huge number of Peneroplis planatus
(Fitchel-moll) and Peneroplies pertusus (Forskal). Also, to the southeast of Gokgeada the
typical foraminifera of the East Mediterrenean Amphistepina lobifera Larsen and Sorites
orbiculus Ehrenberg were observed. Besides this, 4 points to the east and 3 points to the
west, there is a rich group with several genuses and species which include extra ordinary
number of fossils.

During another study campaign in between GoOkgeada-Bozcaada-Canakkale the genus
peneroplis was found. Also in the Karaburun peninsula on the east of Cesme (Izmir) in the
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Ilica Gulfthere is a thermal spring with a water temperature of 55-58 °C in the depth of2.50
m and around this spring there is an enrichment of Peneroplides. In a near past, the research
were carried out in two different points and around the thermal springs related to the faults,
which disappeared lately, there is an extraordinary number of foraminifera development.

For this reason, the south-east of Gokceada and on the west fields in different points there
was life as a result of thermal spring effect.
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Dinar (Afyon) - Isparta arasindaki Tersiyer (Paleojen) istiflerinin bentik
foraminifer icerigi ve stratigrafisi

Muhittin GORMUS, Niyazi AVSAR, Sibel KOSE YESILOT
SDU Miih.-Mim. Fakiiltesi Jeoloji Miihendisligi Boliimii, 32260 Ciiniir-ISPARTA

Isparta-Dinar arasinda genis alanlarda yiizeyleyen Isparta filisi orta-kaba taneli kirintililari,
Garipce formasyonuna ait kirectaslari ve Incesu formasyonun kalklititleri, zengin bentik ve
planktik foraminiferler icerir. Eosen yasli c¢Okellerin bentik foraminifer fauna igeriginin
verilmesini amaglayan bu calismada Dinar, Génen ve Isparta'da 6lgiilii stratigrafik kesitler
gerceklestirilmis ve cok sayida nokta oOrnekleri degerlendirilmistir.  Textularia,
Quinqueloculina, Biloculina, Orbitolites, Opertorbitolites, Fabiania, Halkyardia, Europertia,
Gypsina, Sphaeorogypsina, Epistomaria, Asterigerina, Amphistegina, Lachartia, Rotalia,
Silvestriella, Assilina, Heterostegina, Nummulites, Operculina, Discocyclina ve
Asterocyclina olmak tizere yaklagik 22 bentik foraminifer cinsi ile bu cinslere ait tiirlerin
tanimlant yapilmigtir. Fauna topluluklari ve saha gozlemleri dikkate alindiginda Garipge
formasyonu' nun Bartoniyen yasl organizmalarca zengin topluluk olusturdugu ve Isparta
filisi icerisinde set? resifleri seklinde c¢okeldigi; Incesu formasyonu' nun en iist Eosen
cokelleri olarak gozlendigi sonucuna varlmustir. lIsparta filisi icerisinde gozlenen
kalkarenitik-killi kirectagi bloklarinin da Kayisivrisi liyesi olarak ayirtlanmasmin uygun
olacagi diistiniilmiistiir. Ayrica, nummulitlerin 6zellikle i¢ 6zelliklerine ait ol¢iimler ile ilgili
istatistiksel degerlendirmeler de sunulmustur.

Benthic foraminifera content and stratigraphy of the Tertiary
succesions between Dinar (Afyon) - Isparta

Clastics of Isparta flysch, limestones of Garipge formation and calclitite of incesu formation
outcropping widely between Isparta and Dinar contain a rich assamblages of benthic and
planktic foraminifera. Purpose of this study is to present the benthic foraminifera content of
the Eocene aged deposits. Systematic samples were collected in the measured stratigraphie
sections around Dinar, Goénen and Isparta, and spot samples were also determined.
Aproximately 22 genus, namely Textularia, Quinqueloculina, Biloculina, Orbitolites,
Opertorbitolites, Fabiania, Halkyardia, Europertia, Gypsina, Sphaeorogypsina, Epistomaria,
Asterigerina, Amphistegina; Lachartia, Rotalia, Silvestriella, Assilina, Heterostegina,
Nummulites, Operculina, Discocyclina and Asterocyclina, and some of their species were
identified. The fauna contents and field observations show that the Garipge formation
included the Bartonian fauna assamblage occurring within the fringing reefs, and the Incesu
formation were deposited at the end of the Eocene Period. Blocks of limestones to clayey
limestones were named as Kayisivrisi member of the Isparta flysch. Besides, quantitative
data on the measurements of internal structures of Nummulits were presented.
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Merter bolgesi geng Neojen ¢okellerinin mollusk faunasi ile stratigrafisi
ve paleocografyas1 (Istanbul)

Giiler TANER, Seving Kapan-YESILYURT
A. U.F.F. Jeoloji Miihendisligi Boliimii 06100 Tandogan/Ankara

Istanbul Bahgcelievler giineyi Merter bolgesinde yapilan su sondajlarinda 170 metreye kadar
inilmis ve elde edilen karotlarin faunasi incelendiginde Pelecypoda ve Gastropoda
orneklerinin zengin oldugu saptanmistir. Gastropoda sinifi Mesogastropoda ordosundan
Valvata (C.) piscinalis, Pomatias cf. costulatum, Hydrobia (H.) acuta, Micromelania (M.)
cerithiopsis, Clessiniola vexatilis, Alvania (A.) montagui, Rissoa (P.) violacea, Caecum
trachea, Pirenella caspia, Pirenella conica, Bittium desayesi, Bittium (B.) reticulatum,
Chrysallida (P.) spiralis ve Cephalaspidea ordosundan Retusa truncatula, Pelecypoda sinifi
Arcoidea ordosundan Arcopsis (A.) lactea, Veneroida ordosundan Divariceila (L.)
divaricata, Avimactra subcaspia, Avimactra karabugasica, Gari depressa, Gafrarium (C.)
minimum, Dosinia lupinus, Pitar (P.) rudis, Clausinella fasciata ve Myoida ordosundan
Hiatella arctica tirleri tanimlanmuistir.

Sondajin 6zellikle 150 metresine kadar olan killi kirectaglari bol fosillidir. Elde edilen
faunanin stratigrafik diizeyi ve paleocografik dagilimi incelendiginde, karakteristik fauna
olan Pirenella caspia, Avimactra subcaspia, Avimactra karabugasica, Valvata (C.)
piscinalis ve Pomatias cf. costulatum ile yaslarinin Akcagiliyen=Romaniyen oldugu
saptanmugtir. Belirtilen Paratetis bolgesi ornekleri ile birlikte Akdeniz bolgesine ait fauna da
saptanmustir  (Ornegin; Bittium desayesi). Bu da bize Ust Pliyosen'de Akdeniz ve
Paratetis'in bolgeye ilerledigini belirtmektedir.

Molluscan fauna, stratigraphy and paleogeography of the latest Neogene
sediments of Merter area (Istanbul)

Rich Gastropoda and Pelecypoda species were determined as a result of investigation ofthe
drill-hole samples belonging to Merter area which is located at the south of Bahgelievler,
Istanbul.  Valvata (C.) piscinalis, Pomatias cf. costulatum, Hydrobia (H.) acuta,
Micromelania (M.) cerithiopsis, Clessiniola vexatilis, Alvania (A.) montagui, Rissoa (P.)
violacea, Caecum trachea, Pirenella caspia, Pirenella conica, Bittium desayesi, Bittium (B.)
reticulatum, and Chrysallida (P.) spiralis from Mesogastropoda ordo; Retusa truncatula
from Cephalaspidea ordo belonging to Gastropoda class; Arcopsis (A.) lactea  from
Arcoidea ordo; Divaricella (L.) divaricata, Avimactra subcaspia, Avimactra karabugasica,
Gari depressa, Gafrarium (C.) minimum, Dosinia lupinus, Pitar (P.) rudis, and Clausinella
fasciata from Veneroida ordo; and Hiatella arctica from Myoida ordo belonging to
Pelecypoda class were determined.

First 150 meters of this 170 meter-thick drilling are clay-limestone rich in Mollusca.
Stratigraphie level and paleogeographic extension of the fauna which include some
characteristic species such as Pirenella caspia, Avimactra subcaspia, Avimactra
karabugasica, Valvata (C.) piscinali s and Pomatias cf. costulatum indicated that the age is
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Akchagilian=Romanian. In addition, some Mediterranean species, Bittium desayes etc. are
found together with Paratethys fauna. This indicates that Mediterranean and Paratethys were
transgressed to the area during the Late Pliocene.
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Discocyclina seunesi’ nin erken ontojenetik ozellikleri ve orbitoclypeus
cinsinin Paleosen'deki varligi hakkinda yeni veriler

Ercan OZCAN', Erciiment SIREL?, Seving OZKAN ALTINER®, Sinan COLAKOGLU'

" Department of Geological Engineering, Nigde University, 51100 Nigde

“Department of Geological Engineering, Ankara University, Ankara.

’ Marine Micropaleontology Research Unit, Department of Geological Engineering, Middle Fast
Technical University, 06531 Ankara.

Discocyclina seunesi Ge¢ Paleosen'de varligi bilinen tek Orthophragminid tiirii olarak kabul
edilmektedir. Ancak, bu tiiriin bireyleri (?) veya bazi diger bireyler (?) baz1 ¢alismacilar
tarafindan Ge¢ Paleosen zamaninda varligina siipheyle bakilan Orbitoclypeus cinsi altinda
tanimlanmiglardir. Bu belirsizlik Discocyclina ve Orbitoclypeus cinslerinin Ge¢ Paleosen’
deki olas1 beraberliklerinin test edilmesi gerekliligini ortaya koymustur.

Bu amacla Polath kasabasinin giineyinde (Ankara, I¢ Anadolu bolgesi) mostra veren Geg
Paleosen-Eosen  yasgh  sig-denizel istifin  Ge¢ Paleosen seviyelerinden  birgok
Orthophragminid bireyi orneklenmis olup erken ontojenetik Ozellikleri ekvatoryal kesitlerde
caligiimigtir. Calisilan bu bireyler {ic morfolojik tipin varligini 6zellikle makrosferik
bireylerin embryo ve embryo'yu saran ekvatoryal locaciklarin bazi Ozellikleri ve ayni
zamanda mikrosferik bireyler ve dik kesitlerin varlig1 ile ortaya koymustur.

ik tip az siskin, orta kisminda cevresine gore daha biiyiik boyutta graniillerden olusmus,
eulepidine- tipi ancak diger tiplerle karsilastirildiginda kismen kii¢iik bir embryosu olan
bireyler ile temsil edilir. Erken ontojenetik donemi temsil eden annuli dalgalanma gosterir.
Bu donemde gelisen locaciklarin distal kistmlari cok basik yay (arcuate) seklinde olup algak
ve genistirler (n0O.5:17'den fazla). Olgun safhadaki locaciklar ise yiiksek ve
dikdortgenimsidirler. Dik kesitlerde bireyin olgun gec safhasinda ekvatoryal locaciklarin
yiiksekliklerinde ani artig onemli bir ozelliktir. Bu bireyler Discocyclina seunesi tiirii olarak
tanimlanmistir.  ikinci tip az siskin, iri, trybliolepidine veya eulepidine- tipi ancak
Discocyclina seunesi ile karsilastirildiginda ¢ok biiyilik bir embryosu olan bireyler ile temsil
edilir. Erken ontojenetik donemi temsil eden annuli dalgalanma gostermez. Deuterokon'u
saran locaciklarin distal kistmlar1 ¢ok basik yay (arcuate) seklinde olup hemen takip eden
locaciklar ise yliksek ve dikdortgenimsidirler. (n0.5: 11-15). Bu bireyler Discocyclina sp. 1
tiirli olarak tamimlanmustir. Uclincii tip cok siskin ve genelde kiigiik boyutlu ve merkezi
kissmda gelismis iri, kenar kisimlarda ise ¢ok daha kiiciik boyutlu graniilleri olan,
trybliolepidine veya excentrilepidine- tipi nispeten biiylik bir embryosu olan bireyler ile
temsil edilir. Deuterokon protokonun biiylik bir kismimi igine almig olup, her iki loca
arasindaki temas alani ¢ok sinirli olup nadir olarak da hi¢ yoktur. Erken ontojenetik donemi
temsil eden annuli dalgalanma gostermez. Tim locaciklar yiiksek ve tipik olarak
hekzagonaldir (nO.5:15 den az). Olgun safthada ekvatoryal localarin yiiksekliklerindeki ani
artis, bolgede Ilerdiyen- Liitesyen seviyelerinde gozlenen diger Orbitoclypeus bireylerindeki
duruma c¢ok benzer olup c¢ok karakteristiktir. Bu bireyler Orbitoclypeus sp. 1 olarak
tanimlanmustir.
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Veriler daha onceki calismacilar tarafindan en yash olarak llerdiyen'de gdzlenen
Orbitoclypeus cinsinin Geg¢ Paleosen'de varhigin1 gostermektedir. Orbitoclypeus cinsi
bireyleri ile beraber sik gozlenen Discocyclina seunesi’ ye ek olarak yeni bir Discocyclina
tliriintin varligr erken ontojeniye bagl biyometrik ozellikleri ile ortaya konmustur.

Early ontogenetic aspects of discocyclina seunesi and new data on the
occurrence of orbitoclypeus during Late Paleocene

Discocyclina seunesi is regarded to be the only Orthophragminid species occuring in Late
Paleocene. This species (?) and some other specimens (?), identified in several marine
Tethyan localities, was also assigned to genus Orbitoclypeus, occurrence of which in Late
Paleocene is debated. Thus, the coexistence of Discocyclina and Orbitoclypeus in Late
Paleocene time needs questioning.

Numerous Orthophragminid specimens sampled from Late Paleocene horizons of shallow-
water Late Paleocene- Eocene succession around south of town of Polathi (Ankara, Central
Anatolia) have been studied through their equatorial sections. These specimens revealed the
existence of three distinct types. These are basically differentiated on the basis of some
aspects of embryo and surrounding chamberlets in equatorial section of macrospheric
specimens, accompanied by some microspheric generation and also vertical sections.

First type is characterized by slightly inflate specimens having a eulepidine type
comparatively small embryo surrounded by undulating cycles of annuli of early ontogenetic
stage. The chamberlets of these cycles are typically arcuate in their distal parts and also very
low and wide so that lenght of the chamberlets is bigger than that of their hight (n0.5: more
than 17). The chamberlets of the neanic stage are comparatively higher and rectangular. In
vertical sections, increase in the height of the equatorial chamberlets towards the peripheral
part of the test is very diagnostic. The specimens of this type are attributed to Discocyclina
seunesi. The second type is characterised by slightly inflate, comparatively large specimens
having a trybliolepidine or eulepidine type comparatively large embryo surrounded by
chamberlets of the first few annuli which are slightly arcuate in their distal part. The
chamberlets of the successive annuli are high (n0.5: between 11 and 15) and typically
rectangular. The specimens ofthis type are attributed to Discocyclina sp. 1. The third type is
characterized by comparatively small, inflate specimens having coarse granules in the
central part of the test. These specimens have a trybliolepidine or excentrilepidine- type
comparatively large embryo. The surface of the contact between protoconch and
deuteroconch in many trybliolepidine specimens is highly restricted and deuteroconch
covers most of the protoconchal wall. The chamberlets of the successive annuli are high
(nO:5: less than 15 ) and distinctly hexagonal. A rapid increase in the height of equatorial
chamberlets of the late ontogenetic stage, as observed in many Orbitoclypeus specimens
identified in Ilerdian- Lutetian beds of the same region is very conspicuous characteristic.
The specimens of this type are assigned to Orbitoclypeus sp. 1.

Our data indicates the survival of Orbitoclypeus during Late Paleocene in association with
* Discocyclina seunesi and existence of another Discocyclina species during this time.
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Anadolu Hisar1 (dogu Bogazici-Istanbul) Kuvaterneri

Engin MERiCl, i. Erdal KEREY', Niyazi AVSARZ, Giiler TANER’, Funda AKGUN",
Ismail UNSAL’, Antonietta ROSSO°, Hayrettin KORAL'

/. U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 34850 Avcilar-ISTANBUL

‘C. U. Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii, 01330 Balcali-ADANA
‘A. U. Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100 Besevier-ANKARA

‘D. E. U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35100 Bornova-IZMIR

°[. 0. Fen Fakiiltesi, Biyoloji Boliimii, 34459 Vezneciler-ISTANBUL
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Aragtirma Anadolu Hisari'nda, Kiiciiksu Kasrt cevresinde yapilmis olan ve Paleozoyik
temele kadar ulasan 8 sondajdan derlenen 98 Ornek uizerinde yurutilmustir. Kuvaterner
istifinin kalinhigr 12.50-25.10 m arasinda degismektedir.

Sedimentolojik acidan tortul istifin taban boliimlerinde baslayan bol kavkili ¢cokeller yiiksek
enerjili deniz etmenliginde gelismistir. Genelde tliste dogru tane incelmesi gosteren, karasal
girdinin baskin oldugu seviyeler ile ardalanmaktadir. Bu durum son 7.000 y1l icerisinde en
az ui¢ kez deniz diizeyindeki alcalip ylikselmenin varligini ortaya koymaktadir.

Foiaminifer toplulugu olarak 98 6rnekten 77'sinde 31 cins ve 52 tiir gozlenmistir. Fauna
tabanda denizel formlar ile baglar, acisu ortamina gecis gosterir ve yine denizel formlar ile
sona erer. Acisu toplulugu ile listteki denizel topluluk arasinda bir gecis donemi ozellikleri
belirlenir. Tortullar oldukca zengin denilebilecek Akdeniz foraminifer toplulugunu
icermekte ise de, orneklerdeki fert sayisi cok azdir.

Istifte istanbul Bogazi mollusk faunasina gore cok zengin sayillamayan, farkli ortamlari
karakterize eden pelecypod'lardan 11 cins ve 11 tiir; gastropodlardan ise 9 cins ve 10 tiir
bulunmustur.

Bryozoon toplulugu agisindan istifte cesitlilik sunan bir fauna bulunmaz. 75 6rnekte 5 cins
ve 6 tiir saptanmigtir. Timii Atlantik kokenli olan bu denizel formlar Holosen orta ve
sonlarinda Akdeniz'in yoredeki baskinliginin bir isaretidir.

Tortul ornekler palinolojik agidan degerlendirildiginde 7 sondaja ait 6rneklerde spor, polen
ve dinoflagellat'lar belirlenmistir. Ozellikle Dinoflagellat grubu giiniimiizde 7.500-3.500
yillar1 Oncesini simgeleyen, kiy1r yakini ve acisu kosullarinda yasamis olan cins ve tiirleri
igerir.

Paleozoyik sonrasi siddetli deformasyona ugrayarak kivrim, fay ve bindirmelerin olustugu
bolgede, KB-GD yonlii yanal atiml faylar en geng yapilar olarak dikkati cekmektedir. Bu
faylarin yasiin Istanbul Tersiyer'indeki diger faylarla kiyaslanmasindan, Miyosen sonrasi
olduklar dustiniilebilir.
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Quaternary of Anadolu Hisar1 (eastern Bosphorous-Istanbul)

This study was carried out on a total of 98 samples gathered from 8 boreholes cutting
through a Quaternary sequence around Anadolu Hisar (castle) and Kiigiiksu Kasri. All of
these 8 wells reached down to the Palaeozoic basement rocks. Total thickness of Quaternary
sequence in these wells varies between 12.50 and 25.10 m.

A sedimentary horizon, which is characterised by clastic sediments with abundant sea shells,
makes up the base of this sequence, indicating a high-energy marine environment. Upward
in the succession, this horizon changes into a level where fine-grained subaerial
intercalations are observed. This indicates that sea-level changes took place at least three
times in the course of last 7000 years.

77 samples out of 98 contain foraminiferous fossils. 31 genus and 52 species were observed
in these samples. The fauna starts at the base with marine forms, changes upward into those
oflacustrine in the middle and then turns again into marine forms at the top. There appears
to be a transition period between the lacustrine and marine groups. Although the sediments
contain abundant species of Mediterranean foraminiferous, number of members are quite
limited in the samples.

The Quaternary sequence contains pelecypod and gastropod faunas, which are not as
abundant as that of Bosphorous. We determined 11 genus and 11 species of pelecypods and
9 genus and 10 species of gastropods.

The sequence does not contain a fauna displaying variability in bryozoon group. We
encountered with 5 genus and 6 species in 75 samples. These marine forms which are of
Atlantics origin indicate that Mediterranean Sea had been dominant between middle and late
Holocene.

When examined from the palynological point of view, the samples from 7 boreholes contain
spores, pollens and dinoflagellats. Dinoflagellats are of special importance since they
represent species that lived in lacustrine and near-shore environments between 7500 and
3500 years ago.

The strike-slip faults displaying NW-SE strikes are the youngest structural elements in the

region that underwent intense deformations after the Palacozoic. When correlated with other
faults of the Tertiary age, we conclude that these faults are younger than Miocene.
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Duruhan (Aydincik-Igel) yoresindeki erken Karbonifer brachiopoda
faunasi ve az bilinen bir fosil: pseudoconocardium (molhisca-
rostroconchia)

Gonca EROGLU, Kemal TASLI

Mersin Universitesi, Jeoloji Miihendisligi Boliimii, Mersin

Orta Toroslarda yer alan Duruhan koyi civarindaki Korucuk formasyonunun brachiopod
faunasinin incelenmesi amaciyla bir stratigrafik kesit olciilmiistiir. 13 adet brachiopod cinsi
ve tiiri belirlenmistir. Bu taksonlarin stratigrafik dagilimi ile calisma alanindaki Korucuk
formasyonunun Erken Karbonifer yasli oldugu belirlenmistir.

Bu calismada brachiopod faunasiyla birlikte, literatiirde az bilinen bir takson bulunmustur.
Bu makrofosil Mollusca filumuna dahil edilen Rosroconchia klasina aittir. Az sayida
ornekle temsil edilen, ancak karakteristik ozellikleriyle dikkati c¢eken bu takson
Pseudoconocardium cinsine dahil edilmistir.

Rostroconchlar sadece Paleozoyik donemine ait bir gruptur. Yalanci iki kapakli kavkiya
sahip ve bilateral (iki yanli) simetriktirler. Arkada bir rostrum ve onde asirt uzamisg u¢ kisim
ile tipiktirler. Killi kiregtasi, kumlu kirectagi ve bitimli seyi ardalanmasindan olusan
formasyonun ozellikle seylli seviyelerinde bulunmuslardir. Dolayisiyla bu organizmalar
camurlu bir zeminde gomiilll olarak yasamiglardir.

Toroslarda Devon-Karbon ylizeylenmeleri dikkate alindiginda Rostroconchlar bugiine kadar
sadece Duruhan ve Korucuk (Silifke) yorelerinde Erken Karbonifer brachiopod faunasi ile
birlikte bulunmustur. Bu nedenle az bilinen bu makrofosil grubu Toroslar'daki Alt
Karboniferi Brachiopod igeren diger Paleozoyik birimlerinden ayirdetmek icin kilavuz
olarak kullanilabilir.

Early Carboniferous Brachiopoda fauna and a not-well known
fossil: Pseudoconocardium (Mollusca-Rostroconchia) from the
Duruhan (Aydincik-Igel) area

This study aims to determine Brachiopoda fauna in the Korucuk formation in the Duruhan
(Aydincik) area, Central Taurides. A stratigraphie section is measured for this aim. Korucuk
formation of 13 Brachiopoda genera and species are determined. Stratigraphie data based
on the brachiopods indicate that Korucuk formation is of Early Carboniferous age.

A taxon associated with the brachiopoda fauna, rarely known from the literature, is
discovered. It belongs to the Rostroconchia (Mollusca) class. This taxon here in assigned to
the genus Pseudoconocardium represented by a few individuals, but has well-defined
structural characteristics.
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Rostroconhia is a fossil group which existed in only Paleozoic time. It has a pseudobivalved
and hilaterally symétrie shell. The specimens are found in especialy clayey horizons of the
Korucuk formation which consists of alternation of argillaceous limestone, sandy limestone
and bituminous shale. They probably lived embedding in amuddy sediment.

By considering all the Devon-Carbon outcrops in the Tauride belt it can be stated that, up to
now the rostroconchs are found only in association with the Early Carboniferous
Brachiopoda fauna in the Duruhan and Korucuk areas. Thus, this macrofossils group can be
used as an index to distinguish the Lower Carboniferous from other Paleozoic units which
contain Brachiopoda.

258



53. Tiirkiye Jeoloji Kurultay1
Geological Congress of Turkey

Antalya Naplari'nm Geg¢ Ladiniyen-Erken Karniyen radyolarya
faunasi, Sugoztt koyl, Gazipasa, Antalya, Turkiye
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Bu calismada, Geg¢ Ladiniyen-Erken Karniyen radyolarya faunasi Antalya Naplari'nm
Alakircay Napi'nda Sugézii Koyl civarinda Olgiilen Sugdzii olgiilii kesiti'nde galigiimustir.

Sugozii  Olclli  kesiti ¢ort, silisifiye ¢amurtasi, camurtast ardalanmasi (Sapadere
Formasyonunun Tirlar Uyesi) ile temsil edilir ve bu birimler yaygin, orta-iyi korunmus
radyolarya faunasi icerirler. Bu c¢alisma kapsaminda 74 tiir, alttiir ve acik isimlendirmeye
tabi 6 takson tayin edilmistir. 11 tiir ( Vinassaspongus erendili, Orbiculiforma gazipasaensis,
Pseudogodia sonmezi, Pentaspongodiscus discoides, Cryptostephanidium goncuoglui,
Canoptum inornatus, Canoptum levis, Hinedorcus gibber, Corum kraineri, Corum
sugozuensis Annulotriassocampe multisegmantatus) yenidir. Bu taksonlar 35 cinse aittir (bir
cins yenidir, Pseudogodia).

Sugozii Olciilii Kesitinin radyolarya toplulugu Kozur ve Mostler (1994, 1996b) tarafindan
teklif edilen Muelleritortis  cochleata (Geg¢ Ladiniyen),  Tritortis kretaensis ve
isimlendirilmemis zona (Erken Karniyen) karsilik gelir.

The Late Ladinian-Early Camian radiolarian fauna from the Antalya
nappes, Sugozii village, Gazipasa, Antalya, Turkey

In this study, radiolarian fauna of Late Ladinian-Early Camian age are studied in the
Sugozii measured section around Sugozii Village measured from the Alakircay Nappe of
the Antalya Nappes.

The Sugo6zii measured section is mainly represented by an alternation of cherts, silicified
mudstones and mudstones (Tirlar Member of Sapadere Formation) with abundant, moderate
to well preserved radiolarian fauna. Within the framework of this study, 74 species,
subspecies and 6 taxa belonging to open nomenclature are determined. 11 species

{Vinassaspongus erendili, Orbiculiforma gazipasaensis, Pseudogodia sonmezi,
Pentaspongodiscus discoides, Cryptostephanidium goncuoglui, Canoptum inornatus,
Canoptum levis, Hinedorcus gibber, Corum kraineri, Corum sugozuensis,

Annulotriassocampe multisegmantatus) are described as new. These taxa belong to 35
genera (one of them is new, namely Pseudogodia ).

Radiolarian assemblages of the Sugodzii measured section indicate the Muelleritortis
cochleata (late Ladinian), Tritortis kretaensis and unnamed zones (Early Carnian) proposed
by Kozur & Mostler (1994, 1996b) due to presence of index-species.
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Calpionellopsis simplex-Calpionellopsis oblonga (Upper Berriasian) biozones. The
Capionellites darderi (Valanginian.) biozone at the top is not determined.

When this study is correlated with Bursuk (1992) work, great differences are observed.
Significant difference is the thickness oftitonic limestones. This thickness is measured 380
m in the study whereas a thickness of 3500 m was revealed in Bursuk (1992) study.
Naturally, the difference in thickness are also applicable for each stratigraphie zone.
Another important difference was the existence of Calpionellites coronata TREJO species
that regarded as local and may not be observed anywhere in the world in the Bursuk (1992)
study. The zones defined by Bursuk (1992) differ from this and many other works.
Additionally, Bursuk (1992) mentioned about Portlandian stage that regarded as equally
with Tithonian and shallow marine facies. In such a narrow zone, it seems that it is
impossible to observe both shallow and deep marine facies.
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Kop Daglar1 (KB Erzurum) ydresinde yiizeyleyen Ust Jura-Alt Kretase
yash titonik fasiyesteki kire¢taslarinm biyostratigrafisi

Mahmut TUNC, Mehmet AKYAZI
Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 SIVAS

Yorede ylzeyleyen kirectaslarinm c¢ogunlugu Titonik fasiyeste olup, oldukca zengin
Calpionellid icermektedir. Bu kirectaglarinm Calpionellidlere dayali biyostratigrafisini
yapmak ve Bursuk (1992)'un ayni yorede yaptigi galigmanin dogrulugunu arastirmak ve
tartigmak amaciyla, yorede 6 adet Olgiilii stratigrafi kesiti alinarak 133 Ornek derlenip
incelenmistir. Kalinlifn 550 m olan Kkirectaglarina ait oOrneklerin sedimantolojik ve
petrografik incelemeleri sonucu dokularinin alttan {iste dogru pelsparit, biyopelsparit,
pelmikrit, biyopelmikrit ve biyomikrit oldugu, en st diizeyde ise 10-15 m kalinlikta bresik
bir zonun varligi saptanmistir. Paleontolojik incelemeler sonucunda Kimmericiyen-
Berriyasiyen yas araliginda c¢okeldigi saptanan kirectaslart igerisinde Crassicollaria
intermedia (Ust Titoniyen' in alt1), Calpionella alpina (Ust Titoniyen' in {istii-Alt
Berriasiyen' in alt1), Calpionella elliptica (Alt Berriasiyen' in iistli) ve Calpionellopsis
simplex-Calpionellopsis oblonga (Ust Berriasiyen) biyozonlar1 ayirtlanmis, en iistte yer alan
Calpionellites darderi (Valanjiniyen) biyozonu saptanamamuigtir.

Bursuk (1992)'un calismasiyla bu caligma karsilastirildiginda oldukca biiyiik farkliliklar
gozlenir. Oncelikli ve en gdze batan fark titonik fasiyesteki kiregtaglarmm kalinliklaridir. Bu
calismada 380 m olarak saptanan bu kalinlik Bursuk (1992) tarafindan yaklasik 10 kat daha
kalm (3500 m) olarak saptanmistir. Dogal olarak bu kalinlik farki zonlarm kalinliklar icin
de gecerlidir. Diger bir bulgu ise; yerel olan ve diinyanin bagka hicbir ylizleginde
gozlenmeyen Calpionellites coronata TREJO tiriintin, s6z konusu calismada saptanmig
olmasidir. Bursuk (1992)'un tanimladigi zonlar da, bu ve diger bircok c¢aligmalardan
farklilik gostermektedir. Ayrica, caligma sahasinda, Bursuk (1992), Titoniyen'in es degeri
olan ve sig denizel fasiyesi isaret eden Portlandiyen katindan sz etmistir. Oysaki, boyle dar
sayilabilecek bir sahada aym kata ait hem sig denizel fasiyese hem de derin denizel fasiyese
ait birimlerin bulunmasi olasiligimin takdiri okurlara birakilmustir.

Biostratigraphy of Tithonic facies limestones aged Upper Jurassic-
Lower Cretaceous outcropping Kop Mountains (NW Erzurum) region

The limestones cropping out around the region were mainly deposited in the titonic faci¢s
and significant with high Calpionellid content. This study aims to determine the Calpionellid
biostratigraphy and to verify the Bursuk (1992) work on 6 measured sections and 132
specimens collected from the region. The sedimentological and petrographical study of 550
m thick limestones revealed that the main textures are, from bottom to top, pelsparite,
biopelsparite, pelmicrite, biopelmicrite and biomicrite; and at the top a 10-15 m thick
brecciated zone was observed. As a result of paleontological study, the unit is thought to be
deposited in a Cimmerician-Berriasian time interval and includes Crassicollaria intermedia
(lower levels of Upper Titonian) Calpionella alpina (the top levels of Upper Titonian-
Lowest Berriasian), Calpionella elliptica (the top levels of Lower Berriasian) and
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Isparta ve cevresinde Geg Kretase - Erken Miyosen ¢okelimleri ve
bolgesel tektonige iligkin biyostratigrafik bulgular
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Bu calisma, Isparta ve cevresinde yer alan Ust Maastrihtiyen, Ust Tanesiyen - Alt Eosen ve
Alt Miyosen serilerinin stratigrafik - tektonik yapisina iliskin yeni yorumlar1 icermektedir.
Sahadaki Kretase - Miyosen istiflerinin yas, dokanak iligkileri ve Ortamsal yorumlarina
iliskin tartismali konulara agiklik getirilmeye calisilmistir. Yorumlarda, saha gozlemleri,
sedimantolojik c¢aligmalar, foraminifer ve nannofosillere dayanan biyostratigrafik veriler
kullamlmstir. Calisma alaninda, genel olarak CC26 Nannoplankton zonunu iceren Ust
Maastrihtiyen karbonatli ¢okelleri ile NP9, NP10 ve NP11 zonlarm igeren Ust Tanesiyen-
Alt Ipreziyen karbonath - kirintili ¢okellerinin, paralel uyumsuz bir dokanak iligkisine sahip
oldugu belirlenmistir. Tanesiyen-ipreziyen c¢okellerinin iss NN1, NN2 ve NN3 zonlarimi
iceren Alt Miyosen kirintili coOkelleri tarafindan acisal uyumsuz olarak ortiildigu
saptanmugtir.  Bu  ¢Okellerin  yaslan, bentik ve planktonik foraminiferlerle de
desteklenmektedir. Calisma alanindaki bulgular, Ust Maastrihtiyen ve Ust Tanesiyen-Alt
Ipreziyen kirintilh / karbonath kayac serilerinin acik - sig denizde cokeldikleri ve Alt
Miyosen kirintili serilerinin ise sig / acik - sig denizel ortamda olustuklari belirlenmistir. Bu
baglamda, Geg¢ Kretase - Erken Miyosen araliginda c¢okelen kesintili kayac istifinin, cesitli
tektonik etkilerin kontroliinde, genellikle s1g / acik deniz ortaminda ve birbirleriyle uyumsuz
olarak cokeldikleri sonucuna varilmustir.  Ozellikle, Tersiyer serilerine ait kayaclar
icerisinde rastlanan yogun ofiyolit, radyolarit ve ¢ort katkilar1 nedeniyle, cokelimleri
kontrol eden tektonik etkilerin, bolgede bulunan ofiyolitli karigigin olusum veya yerlesimine
baghi olmadigi ve ofiyolitli karisigin Geg¢ Tanesiyen Oncesinde olustugu saptanmistir.
Ayrica, bolgede olusan Eosen ¢okelimine temel olusturan havzayi sinirlayan, Davraz Dagi,
Akdag, Kapikaya Tepe vb. bazi paleoyiikselimlerin varliginin da ortaya cikarilmasi, Geg
Maastrihtiyen - Erken Miyosen cokelimlerinin, yaklagik olarak KB-GD dogrultulu olarak
gelisen bir normal faylanma mekanizmasinin kontroliinde gerceklestigi kanisini
giiclendirmektedir. Bunun yaninda, Erken Miyosen sonrasindaki KB-GD dogrultulu
tansiyon gerilmelerine neden olan tektonik etkiler yaninda, bu etkiler sonucunda olusan KD-
GB ve K-G dogrultulu kirik takimlari boyunca yerlesen dayklar ve volkanoklastik
kayaclarin, temelde bulunan yasgh birimler" ile birlikte, "karigik" yapisina benzeyen bazi
tektonostratigrafik birimleri olusturduklar1 da ortaya konulmustur.

Biostratigraphical data related to Late Cretaceous - Early Miocene
sedimentation and regional tectonism around Isparta

This study includes stratigraphical - tectonical data from Upper Maastrichtian, Upper
Thanetian - Lower Eocene, Lower Miocene sediments around the Isparta and attempts to
explain the age, contact relation and paleoenvironmental interpretations of the Cretaceous to
Miocene sediments in the investigation area. For this purpose, field observations,
sedimentological studies, and biostratigraphical data obtained from nannofosils and
foraminifera were used. Upper Thanetian-Ypresian clastic to carbonate sediments with NP9,
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NPIO and NP 11 nannofossil biozones are parallel unconformable with the upper
Cretaceous carbonate sediments including CC26 nannofossil biozone. Lower Miocene
clastic sediments having NN 1, NN2 and NN3 biozones unconformably overlie the Upper
Thanetian-Ypresian sediments. Foraminifera contents also support the ages of the
sediments. The obtained data show that Upper Cretaceous and Upper Thanetian-Ypresian
clastic to carbonate sediments were deposited within a shallow to open marine
paleoenvironments. Lower Miocene clastic sediments were found to be deposited in
shallow/open-shallow marine paleoenvironments. These discontinuous sediments from Late
Maastrichtian to Early Miocene affected by tectonic controls are related to shallow / open
sea sedimentation and it is mainly thought that they have unconformable relations with each
other. The settlement age of ophiolitic melange in the region was assumed as pre-Late
Thanetian. Observations of common ophiolite, radiolarite and chert clasts within the
Tertiary sediments particularly support the age of tectonic control. It is also thought that
there had been paleo- elevations such as Davras Dagi, Akdag, Kapikaya limiting the basin
during the Eocene Period. This idea strengthens a normal fault mechanism formed in NW-
SE direction. Besides, a "melange" type tectonostratigraphical unit and NW-SE tensional
strengthens resulting NE-SW and N-S directed fracture systems and volcanic dyke
settlements were also determined.
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Inceleme alani Elazig ilinin yaklasik 5 km kuzeyinde Harput bucagi cevresinde ve 65 km
batisinda Baskil-Kussarayr dolaylarinda yer alir. Alanda, tabanda Senoniyen yashi Elazig
magmatitler, lizerinde Orta-Ust Maastrihtiyen yash Harami formasyonu, Orta-Ust Eosen
yash Kirkgecit formasyonu ve Alt Pliyosen yagli Karabakir formasyonu ytlizeylemektedir.

Bu calismada Harami formasyonunun paleontolojisinin ve fasiyes 0Ozelliklerinin
belirlenmesi amaglanmistir. Bu amag¢ dogrultusunda 3 adet Olgiilmiig stratigrafi kesiti
alinarak sistematik 6rnekler derlenmistir. Bunlar ince kesit ve yikama ornekleridir.

Tepekdy Olciilmiis Stratigrafi Kesiti:

TepekOy mevkiinde alinan Olgiilmiis stratigrafi kesitinde Harami formasyonunun kalinligi
68 m olarak belirlenmigtir. Kesitin dogrultusu K 110 B'dir. Formasyon burada biyosparit,
sparit ve mikritik bilesimli kirectaglariyla temsil edilir. Kirectaglar icinde Orbitoides
médius (d'Archiac) , Lepidorbitoides minor (Schlumberger) gibi bentik foraminiferler;
Vaccinites ultimus Milovanovic, Vaccinites loftusi Woodward ve Pironaea cf. praeslavonica
Milovanovic-Sladic gibi rudist tiirleri belirlenmistir. Ayrica mercan ve ostrakod fosil
kapsamindadir.

Yedigoz Olgiilmiis Stratigrafi Kesiti:

Bu kesitte Harami formasyonunun kalinligi 35 m'dir. Kesitin dogrultusu K 15 B'dir.
Formasyonun alt-orta diizeyleri, biyosparit, tist diizeyleri biyomikrit ve biyosparit 6zellikteki
kirectaglarindan olugmustur. Harami formasyonuna ait kirectaslar1 icinde Orbitoides
apiculatus Schlumberger, Orbitoides médius (d'Archiac), Siderolites calcitrapoides
Lamarck, Hauerinidae gibi bentik foraminiferler ile Vaccinites loftusi Woodward,
Hippurites cf. variabilis Meunier-Chalmas, Mitrocaprina cf. bulgarica Tzankov ve Sabinia
rtanjika Pejovic gibi rudistler ve mercan saptanmistir.

Kussarayr Olgiilmiis Stratigrafi Kesiti:

Kugsarayr mevkiinde alinan Olgiilmiis stratigrafi kesitinde Harami formasyonunun kalinligi
480 m'dir. Kesitin dogrultusu K 70 D'dur. Birimin alt-orta diizeyleri dolomit, dolomitik'
kirectagi, ust dlizeyleri ise biyosparit, mikrit ve sparit bilesimli kirectaglart ile
kumtaglarindan  olugsmaktadir.  Kirectaslarinda Orbitoides  apiculatus  Schlumberger,
Orbitoides médius (d'Archiac), Sulcoperculina globosa de Cizancourt, Lepidorbitoides
minor (Schlumberger), Omphalocyclus macroporus (Lamarck), mercan,rudist, ostrakod
belirlenmistir.
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Faci¢s features and paleontology of Harami formation (west and north
of Elazi1g)

The studied location are situated at the N (Harput, ~5 km N of Elazig) and W of Elazig
(Kussaray1, ~65 km W of Elazig). In this area, Middle-Upper Maastrichtian aged Harami
formation unconformably overlies the Elazig magmatites (Senonian). The sedimentological
and paleontological investigations on the Harami formation indicate that conglomerates and
sandstones at the base and sandy limestones at the top are carbonate buildups. Middle-Upper
Eocene aged Kirkgecit formation and Lower Pliocene aged Karabakir formation
unconformably overlie the Harami formation.

The aim of this study is to determine the paleontological and facial features of the Upper
Cretaceous Harami formation. Three measured stratigraphical sections were prepared and
thin section and washing samples were collected.

Tepekoy Measured Stratigraphical Section

It is located at S W facet of TepekOy. Harami formation is represented approximately 68 m
in thickness. The strike of the measured stratigraphical section is N 110 W. The formation
includes biosparitic, sparitic and micritic limestones. The sequence is composed of
fossilliferous limestones having abundant bentich foraminifera such as Orbitoides médius
(d'Archiac), and rudist such as Lepidorbitoides minor (Schlumberger), Vaccinites ultimus
Milovanovic, Vaccinites loftusi Woodward and Pironaea cf. praeslavonica Milovanovic-
Sladic. Coralline, ostracoda fossills are observed in the limestones.

Yedigdz Measured Stratigraphical Section

At the section location, Harami formation is of 35 m of thickness. The strike of Yedigdz
measured stratigraphical section is N 15 W. This unit includes biosparitic, biomicritic
limestones. The formation is made up of fossilliferous limestones having abundant benthic
foraminifera such as Orbitoides apiculatus Schlumberger, Orbitoides médius (d'Archiac),
Sideroliies calcitrapoides Lamarck, Hauerinidae and rudist such as Vaccinites loftusi
Woodward, Hippurites cf. variabilis Meunier-Chalmas, Mitrocaprina cf. bulgarica Tzankov
ve Sabinia rtanjika Pejovic.

Kussarayr Measured Stratigraphical Section

It is located at N of Kugsarayli. Harami formation has a thickness of 480 m. The strike of
Kussarayr measured stratigraphical section is N 70 E. The formation includes dolomite,
dolomitic limestone at the lower and middle parts; biosparitic, sparitic and micritic
limestones and sandstone at the upper parts. This unit has fossilliferous limestones with
abundant  Orbitoides  apiculatus  (Schlumberger),  Orbitoides médius (d'Archiac),
Sulcoperculina  globosa (de Cizancourt), Lepidorbitoides minor (Schlumberger) ,
Omphalocyclus macroporus (Lamarck), ostracoda, rudist, algae fossills.
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In the study area, Harami formation is represented by various lithological features.
Formation consists of red conglomerates and lenticular sandstones at the base and grades
into yellow-beige cloured, richly fosiliferous massive sandy limestones and more upward of
limestones. Limestones in the upper part of the formation are charecterized by biomicrite,
biosparite, sparite and micrite. Benthic foraminifera such as Orbitoides apiculatus
(Ischlumberger), Orbitoides médius (d'Archiac), Sderolites calcitrapoides (Lamarck),
Sulcoperculina  globosa de Cizancourt, Lepidorbitoides minor (Schlumberger),
Omphalocyclus macroporus (Lamarck), Hauerinidae and rudist such as Vaccinites loftusi
(Woodward), Hippurites cf. variabilis (Meunier-Chalmas), Mitrocaprina cf. bulgarica
(Tzankov), Sabinia rtanjika (Pejovic), Vaccinites ultimus (Milovanovic) and Pironaea cf.
praeslavonica Milovanovic-Sladic are observed in the formation. Based on the fossil
content Harami formation is dated as Middle-Upper Maastrichtian. The investigations on the
Harami formation indicate that conglomerates and sandstones at the base are fan delta
deposits and sandy limestones and limestones at the top are shallow water deposits.
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Bu calismada, Resiyen-Hettanjiyen radyolarya faunasi, Antalya Naplari'ndan Cataltepe
Napt'na ait olan Dikmetag Koyii civarinda 6lciilen Dikmetag Olciilil kesitinde incelenmistir.
Kesitin tabaninda resifal kirectasi blok ve merceklerini igeren kumtasi-seyl ardalanmasiyla
temsil edilen Kasimlar Formasyonu bulunur. Bunlarn Kayabiikii Formasyonu'nun pelajik
kiregtagi ve ¢oOrt ardalanmasi lizerler. Kayabilikii Formasyonu'nun ¢oOrt tabakalarindan
ortalama korunmus, yaygin Resiyen-erken Liyas radyolaryalar elde edilmistir. Bu c¢alisma
kapsaminda, 48 tiir ve 15 acik isimlendirmeye bagli takson calisilmistir. Bu taksonlar 32
cinse aittir. Calisilan taksonlarm genig bir listesi sunulmustur. Kesitteki Kayabiikii
Formasyonunda Resiyen'in tabanindaki radyolarya faunasi Carter (1993) tarafindan teklif
edilen 2b ve 2c¢ topluluklarina karsilik gelirken, Resiyen'in tist kisminin faunasi Carter
(1993) tarafindan teklif edilen 3 topluluguna karsilik gelir. Ayrica bu fauna ile birlikte
bulunan konodont faunasi da bu kisim i¢in Resiyen yasini gosterir. Bu kesitteki Kayabiikii
Formasyonu'nun erken Jura radyolarya toplulugu, bu zaman araligi i¢cin karekteristik olan
Parahsuum simplum YAO ve "beraberindeki fauna ile temsil edilir. Bu veriler Antalya
Napi'nin Cataltepe Napi'nda pelajik. sedimantasyonun ilk defa Resiyen'de basladigini ve en
azindan erken Liyas boyunca devam ettigini gosterir.

The Rhaetian-Hettangian radiolarian fauna from Antalya nappes,
Dikmetas village, Antalya, Turkey

In this study, radiolarian fauna of Rhaetian-Hettangian are investigated in the Dikmetas
measured section that belongs to the Cataltepe Nappe of the Antalya Nappes, around
Dikmetas Village. The base of the section is made up of an alternations of sandstones and
shales with reefal limestone lenses and blocks of Kasimlar Formation which is overlain by
an alternation of pelagic limestones and cherts of Kayabiikii Formation. Moderately
preserved and abundant Rhaetian - early Liassic Radiolarians were obtained from the chert
levels of the Kayabiikii Formation. In this study, 48 species and 15 taxa belonging to open
nomenclature were investigated. These taxa belong to 32 genera. A comprehensive list of
determined taxa is submitted. In this section, the radiolarian fauna from the basal part of the
Rhaetian of the Kayabiikii Formation correspond to 2b and 2c¢ Assemblages proposed by
Carter (1993) while the fauna ofthe upper part of Rhaetian could correspond to Assemblage
3 proposed by Carter (1993). Associated conodont fauna also indicates Rhaetian age for this
part. The radiolarian assemblages of the early Jurassic part of the Kayabiikii Formation in
this section are represented by Parahsuum simplum YAO and associated fauna which are
very characteristic for this time interval. These data clearly indicate that pelagic
sedimentation started in the Rhaetian within Cataltepe Nappe of the Antalya Nappes and
continued at least during the early Liassic time.
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Baglamis Formasyonu, Izmir-Ankara Zonuna ait temel kayalari iizerinde, uyumsuz
dokanakla bulunur. Formasyon, altta, baglica tabandan tiireme cakillardan yapili ve normal
derecelenmeli kalin bir cakiltas: ile baslar ve lste dogru fosil igermeyen cakilli camurtasi,
kumtast ve camurtasi ardalanmasiyla  devam eder. Ustte, fosil iceren karbonatli
camurkayasi, camur seyli, kumtas1 ardalanmasi ve bunlarla arakatmanl cakiltagi diizeyleri
ve mercek veya yerdegistirmis katman niteligindeki kirectasi ve Kkilli kirectaslarindan
yapilidir. Istifin iist boliimlerinde karadan tiireme kirintilarin orani azalir ve biyolojik
kirmtilarin orani artar.

Istifin icerdigi ilk bentik foraminiferler Orbitolites, Coskinolina, Alveolina ve miliolidlerdir.
Bu topluluk diisiik enerjili, cok sig-sig resif gerisi bir ortamu yansitir. Istifin daha iist
diizeylerinde, oOzellikle yass1 ve iri Nummulites, Assilina, Operculina ve Discocyclina
fosilleri egemenlesir. Bu fosiller, yiiksek enerjili, si8, resifal bir ortami yansitir. Ancak, bu
fauna, cogu kez resif gerisini simgeleyen faunayla karigsmis olarak bulunur. Yanal siireksiz
Nummulitik kokinitlerin igerdigi kavkilarin boylanmis ve yonlenmis olmasi, binik dizilim
gostermesi, kavkilarin havza iginde taginmis olduguna iligkin diger verilerdir. Istifin iist
boliimlerinde kiiciik, merceksi Nummulites, Alveolina, Lockhartia, Orbitolites, Coskinolina
ve benzeri fosiller bollasir Bu o6zellikler, formasyonun olusumu stiresince ortam derinliginin
degistigine isaret eder. Istifin gozlenebilen en iist boliimiinde bol Orbitolites iceren
karbonatli camurtasi ve silttast bulunur. Uste dogru, alveolinin ve orbitolitidlerin ¢arpici bir
bicimde egemen olmasi, ortamin siglastigini yansitir.

Baglamis Formasyonu bentik foram in iferlerin yanisira lamellibransg, gastropod, mercan alg
ve brakiyopodlar1 iceren zengin bir fosil toplulugu icerir. Bu calismada Nummulites,
Assilina ve Alveolina ornekleri tiir diizeyinde adlandirilmistir. Ayrica iki yeni Alveolina tiri
ve bir yeni Alveolina alt tiirii kurulmustur. Formasyonun fosil icerigi asagidaki gibidir.

N. burdigalensis de la Harpe, N. pernotus Schaub, N. campesinus Schaub, N. kapellosi
Schaub, N. lehnen Schaub', N. gallensis Heim, N. partschi de la Harpe, N. pomeli Ficheur,
N. atacicus Leymerie, N. leupoldi Schaub, N. rotularius Deshayes, N. globulus Leymerie, N.
planulatus (de Lamarck), N. polygratus Deshayes, N. archiaci Schaub,.

Ass. plana Schaub, Ass. laxispira de la Harpe, Ass. aff. spira (de Roissy,1805), Ass.
placentula (Deshayes), Ass. cuvillieri Schaub, Ass. exponens (Sowerby), Ass. reicheli
Schaub.

A. canavarii Checchia-Rispoli, A. aff. canavarii, A. aff. bayburtensis Sirel, A. rectiangula
Drobne, A. histrica histrica Drobne, A. aff. rakoveci Drobne, A. karavankensis Drobne, A.
carantana Drobne, A. stercusmuris Mayer-Eymar, A. decastroi Di Scotto, A.
multicanalifera, Drobne, A. boscii (Defrance), A. frumentiformis Schwager, A. colatiensis
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Drobne, A. cuspidata Drobne, A. rugosa Hottinger, A. cylindiriformis Drobne, A. cremae
Checchia-Rispoli, 4. levantina Hottinger, A. aff. hottingeri Drobne, A. schxageri Checchia-
Rispoli, A. distefanoi Checchia -Rispoli, A. lehnen Hottinger, A. pinguis Hottinger, A.
ruetimeyeri Hottinger, A. aff. axiampla Drobne, A. cf. violae Checchia-Rispoli.

Belirlenen bu tiirler SBZ (Shallow Benthic Zonation-Si1g Bentik Zonlama) 11 ve SBZ 12' ye
ve Orta-Gec Kiiviziyen yasma karsilik gelir.

Early Eocene nummulitides and alveolines of Western Anatolia

The Baslamus Formation rests unconformably on the basement rocks belonging to the izmir-
Ankara Zone. The sequence commences with a thick normally graded conglomerates with
pebbles, derived from the basement rocks. It continues with pebbly mudstone, sansdstone
and mudstone alternation with no fossil. Upward, it consists of fossil-bearing carbonaceous
mudstones, mudshales and sandstones with conglomerate interlayers and lenses of coquinits
and displaced layers of limestones and clayey lmestones. Upward in the sequence, the
proportion of terrigenous elastics diminishes in favour of biogenous ones.

The first benthic foraminiferal assemblage, recorded in the lower parts of the sequence,
includes Orbitolites, Coskinolina, Alveolina and miliolidae and represents a low-energy,
shallow, back-reef environment. Upward, in the sequence, flattened large Nummulites,
Assilina, Operculina and Discocyclina become dominant and represent a high-energy,
shallow water, reef environment. The latter assemblage is frequently found mixed with the
back-reef assemblage as a result of the intrabasinal transportation. The tests forming
nummulites coquinits are sorted, oriented and imbricated which also indicate displacement
within the basin. In the upper parts of the sequence, small lenticular Nummulites, Alveolina,
Lochartia, Orbitolites, Coskinolina etc. become abundant. In the observable uppermost part
of the sequence, Orbifolites becomes dominant representing a very shallow environment.
The mentioned features of the different levels of the sequence indicate the changes in the
depth of the environment. The owerwhelming dominance of alveolinids and orbitolitids in
the upper parts of the sequence indicates a shallowing upward environment.

The formation is very rich in fossils including lamellbranchiata, gastopoda, coral, algea and
brachiopoda besides the benthic foraminifera. In the present study, the species of
Nummulities, Assilina and Alveolina are identified and two new species and one subspecies
of Alveolina are established in the fpllowing'assemblage:

N. burdigalensis de la Harpe, IV. pernotus Schaub, IV. campesinus Schaub, V. kapellosi
Schaub, IV. lehneri Schaub, IV. gallensis Heim, IV. partschi de la Harpe, V. pomeli Ficheur,
N. atacicus Leymerie, IV. leupoldi Schaub, IV. rotularius Deshayes, N. globulus Leymerie, iV.
planulatus (de Lamarck), IV. polygratus Deshayes, IV. archiaci Schaub,.

Ass. plana Schaub, Ass. laxispira de la Harpe, Ass. aff. spira (de Roissy,1805), Ass.

placentula (Deshayes), Ass. cuvillieri Schaub, Ass. exponens (Sowerby), Ass. reicheli
. Schaub.
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A. canavarii Checchia-Rispoli, A. &f. canavarii, A. aff. bayburtensis Sirel, A. rectiangula
Drobne, A. histrica histrica Drobne, A. aff. rakoveci Drobne, A. karavankensis Drobne, A.
carantana Drobne, A. stercusmuris Mayer-Eymar, A. decastroi Di Scotto, A.
multicanalifera, Drobne, A. boscii (Defrance), A. frumentiformis Schwager, A. colatiensis
Draobne, A. cuspidata Drobne, A. rugosa Hottinger, A. cylindiriformis Drobne, A. cremae
Checchia-Rispali, A. levantina Hottinger, A. aff. hottingeri Drobne, A. schxageri Checchia-
Rispoli, A. distefanoi Checchia -Rispoli, A. lehnen Hottinger, A. pinguis Hottinger, A.
ruetimeyeri Hottinger, A. &f. axiampla Drobne, A. cf. violae Checchia-Rispoli.

This fauna corresponds to SBZ (Shallow Benthic Zonation) 11 and SBZ 12 and indicate a
Middle-Late Cuisian age.
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