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Morfogenetik ve Molekiiler Veriler Isiginda Nummulitidae
(Foraminifer)’ lerin Filojenesinin irdelenmesi

Johann Hohenegger

Department of Palaeontology, University of Vienna, Althanstrasse 14,
A-1090 Wien, Austria (E-posta: johann.hohenegger@univie.ac.at)

Filogenetik baglantilar1 ortaya koymak i¢in molekiiler-genetik analizlerin gecerliligi morfogenetik
karakterlerden elde edilen kiyaslamalar ile test edilmistir. Bu karakterler farkli biiyiime safhalarinda
metric degismelere uyan matematiksel fonksiyonlarin sabitleri olarak alinmistir. Numerik kladistikler,
yasayan giincel foraminiferlerden elde edilen her iki veri tabani iginde filogramlardan elde edilen bilgi
uyumlulugunu gérmek i¢in kullanilmistir.

7 nummulitid cinsi Maria Holzmann (Viyena Universitesi) tarafindan incelenmis ve 11 farkl tiire ait
14 o6rnegin RNA gen (SSU rDNA) sistemi ortaya konmustur. Ayni tiir morfogenetik ozellikleri
kullanilarak morfolojik olarak da calisilmistir.

Operculina ¢ok-filitik olup molekiiler ve morfogenetik verilerinde destekledigi iizere iki soy altinda
toplanan 4 ayr tiir ile tanimlanir. Molekiiler ve morfogenetik analizler arasinda en tutarli uyumluluk
derin-deniz nummulitid’lerinde (Planostegina, Planoperculina) gozlenmistir. Bu nedenle, her iki
yontemde Nummulitidae’nin paralel ve tekrarlayan evrimini desteklemekte olup ikincil septa’ya sahip
tirler (Heterostegina depressa, Cycloclypeus carpenteri, Planostegina longisepta, Planostegina
operculinoides) monofilitik bir grup olusturmazlar.

Her iki analiz, molekiiler-genetiksel ve morfogenetik olarak Nummulites cinsinden ayirt edilen
Operculinella cinsinin gegerliligini desteklemektedir. Molekiiler veriler giincel Nummulites’lerin
Neojen’de Operculina-kdkenli gruptan tiiredigine isaret etmektedir ki bu giincel formlar ile Paleojen
Nummulites ve Palaeonummulites arasinda filojenetik bir bag olmadigini gostermektedir. Bu
morfolojik ve morfogenetik ¢aligmalar arasindaki tezatligi gostermektedir.

Anahtar Sozciikler: filojeni, morfometrik, molekiiler genetik, Nummulitidae
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Phylogenetic Studies on Nummulitidae (Foraminifera) Based on
Morphogenetic Investigations Compared with Molecular Data

Johann Hohenegger

Department of Palaeontology, University of Vienna, Althanstrasse 14,
A-1090 Wien, Austria (E-mail: johann.hohenegger@univie.ac.at)

The validity of molecular-genetic analyses for enlightening phylogenetic relationships was tested by
comparison with relationships inferred from morphogenetic characters. These characters were
obtained as constants of mathematical functions fitting metrical variables at different growth stages.
Numerical cladistics was used on both data sets obtained from living Nummulitidae (Foraminifera) to
compare the information concordance of phylograms.

Seven nummulitid genera were investigated by Maria Holzmann (University of Vienna) sequencing
the complete small subunit ribosomal RNA gene (SSU rDNA) of 14 specimens comprising 11
different species. The same species were morphologically investigated, using morphogenetic
characters that allow a rather complete geometrical reconstruction of the test in all growth stages.

The genus Operculina is polyphyletic, comprising four distinct species that cluster in two different
clades, supported by molecular and morphogenetic methods. Strongest conformities between
molecular and morphogenetic analyses are represented in the genera of deeper-water nummulitids
(Planostegina, Planoperculina) forming a monophyletic clade. Therefore, both methods confirm
parallel and repetitive evolution in Nummulitidae, as species characterized by secondary septa
(Heterostegina depressa, Cycloclypeus carpenteri, Planostegina longisepta, Planostegina
operculinoides) do not build a monophyletic group but branch separately with species lacking
secondary septae.

Both analyses confirm the validity of the genus Operculinella that is molecular-genetically and
morphogenetically separated from the genus Nummulites. Molecular data (including the molecular
clock) point to a separation of the live Nummulites from an Operculina-stem group in the Neogene
thus inducing no phylogenetic connections to the Paleogene Nummulites and Palaeconummulites. This
is in extreme contrast to morphological and morphogenetic analyses, where the living species of
Nummulites with the genus-diagnostic character ‘trabeculae’ must have direct evolutionary
connections to the Paleogene relatives.

Key Words: phylogeny, morphometrics, molecular genetic, Nummulitidae
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Yasam ve Oliim Sonras1 Foraminifer Olaylari: Paleortamsal Modellerin
Olusturulmasindaki Hidrodinamik Mekanizmalar

Antonino Briguglio

Institut fiir Paldontologie, Universitdt Wien, Althanstrafle, 14, A-1090 Vienna, Austria
(E-posta: antonino.briguglio@univie.ac.at)

Son zamanlarda iri bentik foraminiferleri ve bunlarmm dagilimini etkileyen 6liim-sonrasi olaylarn
irdelenmesi 6nem kazanmistir. Nummulitidlerin biyolojisi, paleoekolojisi ve paleortamsal kosullarini
anlamak i¢in bazi ¢okelme modelleri 6ne siiriilmiis olmakla beraber ¢ok iri boyut da Nummulites veya
Assilina igeren bir ¢ok seviye ve iri bentik foraminiferlerin kita yamacinda veya ramp’da dagilimi bir
¢ok acidan sorulara maruz kalmaktadir. Onceki teoriler genelde biyolojik yaklasimlar1 ve kismen de
oliim-sonrasi olaylarm sekillendirdigi foraminifer dagilimini temel almaktadir. Hidrodinamik yaklagim
biyolojik yaklasimi tamamlar nitelikte olmakla beraber foraminiferlerin degisik ortamlarda
fosillesmesini aciklayan diger modellerle de uyumludur.

Onceki bir ¢ok calisma iri bentik foraminiferlerin dalga ve akintilarla kolayca tasmnabilecegini
gostermekte olup (Yordanova & Hohenegger 2007) bazi arastiricilar Nummulites’in dagilimindaki en
onemli faktorlerden birisinin bu grubun hidrodinamik davranisi oldugunu savunmaktadir (Jorry ve
digerleri 2006). Kavki 6zelliklerinden dolay:1 derinlik-taginma fonksiyonu kavki morfolojisine bagl
olarak degismektedir (Hohenegger & Yordanova 2001). Nummulitid’lerde morfoloji, kavki boyutu ve
sekline bagli olmakla beraber i¢ yap1 genelde kavkinin yogunlugunu etkilemektedir. Bu ii¢ fiziksel
degisken, boyut, sekil ve yogunluk, herhangi bir objenin hidrodinamik davranigini kontrol eden
parametrelerdir. Hem ekolojik hem de biyolojik yaklagimlarin tasinma fonksiyonu ile beraber
irdelenmesi sonucu tiim ortamlar i¢in bentik foraminifer-derinlik tahmini yapmak miimkiindiir.

Anahtar Sézciikler: iri bentik foraminifer, hidrodinamik, paleoderinlik dagilim1
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In Vita and Post Mortem Forams Events:
Hydrodynamic Tools for Paleoenvironmental Reconstructions

Antonino Briguglio

Institut fiir Paldontologie, Universitdt Wien, Althanstrafle, 14, A-1090 Vienna, Austria
(E-mail: antonino.briguglio@univie.ac.at)

During the last decade, the post mortem events, which affect large foraminifera and their distribution,
are becoming even more prominent. Several depositional models have been proposed to give
advantages in understanding the paleoecology, paleoenvironment and biology of nummulitids. Many
outcrops with giant Nummulites and Assilina or the large foraminifera distribution on a slope or ramp,
are still a question mark on many aspects. Many theories take into account only the biological aspect
and partially the foraminifera distribution acted by post mortem events. The hydrodynamic approach
seems to complete the biological one and seems to fit the models for the different depositions of large
foraminifera.

Previous studies have shown that large benthic foraminifera can be easily reworked by waves and
currents (Yordanova & Hohenegger 2007) and several authors point out that the hydrodynamic
behaviour of Nummulites is an important factor controlling their distribution (Jorry et al. 2006). Depth
transport functions vary with morphology because of different test buoyancies (Hohenegger &
Yordanova 2001). Concerning nummulitids, outer morphology depends by size and shape; the internal
structure affects the density of the test. These three physical variables, size, shape and density are the
control factors which differentiate the hydrodynamic behaviour of every object.

The calculation of hydrodynamic parameters could approximately explain the ‘particle’ answer to an
energetic input, could quantify the post mortem transport and the paleodepth of every test depending

on the environment where it lived.

Considering both the ecological and the biological approach together with the transport function, a
larger foraminifera depth estimation is now possible for every environment.

Key Words: large benthic foraminifera, hydrodynamics, paleodepth distribution
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Eosen Nummulit Yigisimlarinin Irdelenmesi: Yeni Bir Bakis

Cesare Andrea Papazzoni

Universita di Modena e Reggio Emilia, Dipartimento di Scienze della Terra,
Largo S. Eufemia 19, I-41100 Modena, Italy (E-posta: papazzoni@unimore.it)

Iri bentik foraminiferler Eosen doneminde tropikal, oligotrofik sig-denizlerde baslica karbonat
ireticileri olmuslardir. Bunun en carpici Orneklerinden birisi, igerik olarak c¢ok az Nummulites
taksonomik cesitliliginin gézlendigi, B-bireylerinin (mikrosferik) daha kii¢iik boyutlu A-bireylerinden
(megalosferik) ¢ok daha fazla oldugu ve ‘nummulit yigisimlar1’ (Arni 1965) olarak bilinen ¢ok 6zel
fasiyes’lerdir.

Baslangicta, ‘nummulit y1g1s1m’ olusumunun giiniimiizdeki scleractinian mercan resifleri ile benzerlik
gosterdigi One siiriilsede daha sonraki donemde (Aigner 1985) kavki yigisiminin otokton (yerinde)
ozelligi tartisilmistir. Giinlimiizde bu tartigma devam etmekle beraber, bu fasiyeslerin hidrodinamik
enerji’ nin egemen oldugu mekanizma sonucunda olustugu fikri agirlikli olarak benimsenmektedir.
Giiniimiiz denizlerinde benzer sedimanter birimlerin bilinmiyor olmasi yukarda bahis gecen yorumlari
dahada zorlastirmaktadir.

Iki baslica nedenden dolay1 nummulit y1gisimlarini igeren paleortamsal modellerin gdzden gegirilmesi
¢ok onemlidir: (1) yigisimin otokton/allokton karakterinin fasiyes dagilimina karsin zaman boyutunda
niteliginin degismesi, (2) bentik foraminiferlerin gelisimi igin yigisimlarda resif-benzeri bir orijinin
dogrulugunu kabullenmek Eosen doneminde global karbonat {iretimi iizerine biiyiik bir etkisinin
olmasi.

Farkli yigisimlarda yapilacak detayli ¢aligmalar nummulit yigisimlarinin yapisi ve taksonomik icerigi
konusunda yeni bilgiler sunabilir. Elde edilen ilk veriler daha kompleks ve degisken bir durum
sunmaktadir. Oncelikle, gesitlilik az bile olsa, taksonomik kompozisyon degisken sayida foraminifer
tiirleriyle beraber bir veya bazen iki egemen tiiriin (¢ok diisik A/B orani ile) varligini ortaya
koymaktadir. Bununla beraber, egemen olan tiir farkli ortamsal kosullar1 (derinlik) isaret eden ya
siskin (6rnegin Nummulites perforatus, N. meneghinii, N. puigsecensis) ya da basik bir kavkiya
(6rnegin Nummulites lyelli, N. maximus) sahiptir.

Foraminifer kavkilarinin yerinde (in-situ) olabileceklerine dair bazi verilerde vardir. Kavkilarin
arasinda ve iginde korunmus olan organik madde arastirilmasi gereken bir konudur. Nummulit
yigisimlart altinda incelenen ¢okeller biiylik bir olasilikla ¢ok farklt mekanizmalar ve sedimanter

ortamlar1 igermektedir.

Anahtar Sozciikler: Nummulites, y1g8isim, foraminifer, A/B orani, paleortam, Eosen, Akdeniz
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Investigating in-depth the Eocene Nummulite Banks: A New Perspective

Cesare Andrea Papazzoni

Universita di Modena e Reggio Emilia, Dipartimento di Scienze della Terra,
Largo S. Eufemia 19, 1-41100 Modena, Italy (E-mail: papazzoni@unimore.it)

During the Eocene, the larger benthic foraminifera represented surely the main skeletal carbonate
producers in tropical, oligotrophic shallow seas. The more conspicuous example of this production is
the so-called ‘nummulite bank’ (Arni 1965), a peculiar facies characterized by very low taxonomic
diversity of Nummulites and very high percentage of large B forms with respect to the smaller A
forms.

Originally, the nummulite bank has been regarded as in some way analogue of modern scleractinian
coral reefs, even if later (Aigner 1985) several doubts have been casted about the authochthonous
character of the test accumulation. At present the question remains unresolved, but it seems the
interpretation of the banks (also renamed ‘tells’ by Aigner) as residual assemblages generated by
hydrodynamic energy has increasingly gained consensus. The problem is fascinating, also because any
interpretation is hindered by the lacking, in present-day seas, of equivalent sedimentary bodies built up
by larger foraminifera.

Refining the current palacoenvironmental models involving the nummulite banks is pivotal for at least
two reasons: (1) because the authochthonous/allochthonous character of the bank changes its
significance with respect to the facies distribution in space, given that a passive accumulation is the
product of the palacoenvironment, whereas a reef-like body is the source of derived facies (fore-bank,
back-bank, etc.); (2) because the confirmation (or refutation) of a reef-like origin has major
consequences for the extenct of larger foraminiferal growth on the budget of global carbonate
production during the Eocene.

The detailed investigation of different case studies could help in providing new information about the
structure and taxonomic composition of nummulite banks. The first results of such an investigation
suggest a picture more complex and variable than expected.

First of all, the taxonomic composition, even if always with low diversity, could see one or sometimes
two prevailing species (with abnormally low A/B ratio), with a quite variable number of
accompanying foraminiferal species. Moreover, the prevailing species could display either an inflated
test (e.g. Nummulites perforatus, N. meneghinii, N. puigsecensis, etc.) or a very flat one (e.g.
Nummulites lyelli, N. maximus, etc.), suggesting accumulation at different depths.

There are some hints pointing to a really crowdy palacoenvironment, with tests accumulating in situ.
Among them, the presence of organic matter preserved among and inside the tests opens a promising
field to explore.

In short, it seems that the nummulite bank is not a single object everywhere with the same
significance. Under this label are probably included different sedimentary settings and maybe different
mechanisms of origination. Only with a careful analysis of several situations we can hope to solve this
puzzle.

Key Words: Nummulites, bank, tell, foraminifera, A/B ratio, palacoenvironment, Eocene,
Mediterranean
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Orta Neo-Tetis Selandiyen’inde Yeni Bir Miscellanea (Foraminifer) Tiirii

Massimo Di Carlo ve Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-posta: massimo.dicarlo@uniromal .it)

Yeni bir Miscellanea tiirii Zakynthos (Ionian adalari, Yunanistan) bdlgesinden Selandiyen biriminden
tanimlanmis olup bu takson orta ve giiney Italya’da [Mattinata (Gargano), Rio Arno (Gran Sasso),
Conca di Cittareale (Rieti)] ayn1 yas’daki ¢okellerdende bilinmektedir. Bu tiir potansiyel olarak SBZ2
zonu (s18-bentik zonu, Serra-Kiel ve digerleri 1998) icin karakteristik olma 6zelligi tagimakta olup
K/T simirindan sonra biyotik yapilanma i¢in 6rnek teskil etmektedir.

Tamimlanan foraminifer grubu Kiliomeno, Zakynthos (Ionian adalari, Yunanistan; 37°44.603" K
20°47.795' D) bolgesinde Mt. Vrachionas (Dermitzakis 1978) istifinin cakiltasi klastlarinda
tanimlanmig olup Selandiyen yaglidir. Yeni tiir Haddonia praeheissigi Samuel, Kéhler & Borza, 1977,
Haymanella paleocenica Sirel 1998, Kayseriella decastroi Sirel 1998, Globoflarina sphaeroidea
(Fleury 1982), Pseudocuvillierina sireli (Inan, 1988) ve Helenalveolina cf. rahaghii nom. nud.
(Drobne ve digerleri 2005°de) e ile beraber bulunmaktadir.

Mikrosferik bireyler aksiyal kesitlerde mercegimsi ve ¢ok siskin olup megalosferik bireylerden biraz
daha biiyiik kavki boyutuna sahiptirler: 1.78 mm (ekvatoryal ¢ap), 1.11 mm (aksiyal kalinlik). Diizenli
4 tur boyunca 33 loca bulunmaktadir. Megalosferik bireyler mercegimsi ve aksiyal kesitlerde
bikonveks olup ortalama 97 mikron capinda (9 bireyde Ol¢iilmiistiir) kiigliik bir embyo’ya sahiptir.
Kavki kalinlig1 aksiyal kesitlerde 0.77 ile 1.05 mm arasinda (7 bireyde ortalama 0.94 mm), ekvatoryal
cap ise 1.15 ile 1.62 mm arasinda (7 bireyde ortalama 1.25 mm) 6l¢iilmiis olup yaklasik 3.5 tur
boyunca 23 loca bulunmaktadir.

Miscellanea n. sp. diger bilinen tiirlerden, M. agriensis Sirel, 1997, M. yvettae Leppig, 1988, M.
‘Juliettae pfenderae’ ve M. ‘juliettae villattae’ Leppig 1988’den embryo boyutu, son turdaki loca

say1s1 ve diger ozellikler (tur sayisi, kavki sekli ve boyutlan) ile ayirt edilmektedir.

Anahtar Sozciikler: Miscellanea, iri bentik foraminifer, sistematik, biyostratigrafi, Paleosen,
Zakynthos, Pre-Apulian bolgesi, Yunanistan
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A New Species of Miscellanea (Foraminiferida)
from the Selandian of the Central Neo-Tethys

Massimo Di Carlo & Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-mail: massimo.dicarlo@uniromal .it)

We present a new species of Miscellanea from the Selandian of Zakynthos (Ionian Islands, Greece);
the new species occurs also in coeval deposits from central and southern Italy: Mattinata (Gargano),
Rio Arno (Gran Sasso), Conca di Cittareale (Rieti).

The new species is a potential additional marker of SBZ 2 (Shallow Benthic Zones sensu Serra-Kiel et
al. 1998), and represents a noteworthy occurrence in the frame of the biotic recovery after the K/T
event, as well as the co-occurring larger foraminiferal assemblages.

The investigated specimens come from a clast from a conglomerate of the Mt. Vrachionas succession
(Dermitzakis 1978) cropping out along the Romiri/Macherado-Agalas road, near the village of
Kiliomeno, Zakynthos (Ionian Islands, Greece) (37°44.603' N 20°47.795' E).

The age of the assemblage is Selandian, SBZ 2 sensu Serra-Kiel et al. (1998). Miscellanea n. sp.
occurs with Haddonia praeheissigi Samuel, Kéhler & Borza 1977, Haymanella paleocenica Sirel,
1998, Kayseriella decastroi Sirel, 1998, Globoflarina sphaeroidea (Fleury 1982), Pseudocuvillierina
sireli (Inan, 1988) and Helenalveolina cf. rahaghii nom. nud. in Drobne et al. (2005).

The microspheric form is lenticular, with strongly biconvex test in axial section, slightly larger than
the megalospheric specimens: 1.78 mm (equatorial diameter), 1.11 mm (axial thickness). 33 chambers
in the last whorl. There are about 4 regular whorls. The megalospheric form is lenticular, with strongly
biconvex test in axial section and a small spherical megalosphere, with a mean internal diameter of 97
pm (n=9). The test thickness (axial section) ranges from 0.77 to 1.05 mm, with a mean value of 0.94
mm (n=7). The equatorial diameter ranges from 1.15 mm to 1.62 mm, with a mean value of 1.25 mm
(n=7). At least 23 chambers are present in the last whorl; there are about 3.5 regular whorls.

Miscellanea n. sp. differs from M. agriensis Sirel 1997, M. yvettae Leppig 1988, M. ‘juliettae
pfenderae’ and M. ‘juliettae villattae’ Leppig 1988 for the diameter of the proloculus, the number of

chambers in the last whorl and other characters (number of whorls, test shape and dimensions).

Key Words: Miscellanea, larger foraminifera, systematica, biostratigraphy, Paleocene, Zakynthos,
pre-Apulian domain, Greece
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Bati Tetis Bartoniyen—Priaboniyen iri Bentik Foraminiferler Olaylar

Gyorgy Less' ve Ercan Ozcan®

! University of Miskolc, Department of Geology and Mineral Resources, H-3515,

_ Miskolc-Egyetemvdros, Hungary (E-posta: foldlgy@uni-miskolc.hu)
2 [stanbul Teknik Universitesi, Jeoloji Miihendisligi Boliimii, Maslak 34469, Istanbul

Bat1 Tetis Eosen foraminiferi, global sogumaya paralel olarak bu donemin son kisminda ¢ok 6nemli
bir degisime ugramis olup bu degisim Alveolina, iri Nummulites gruplari, Assilina ve bazi
orthophragminid gruplarinin yok olusu ile temsil edilir. Ayn1 sekilde, bu déonemde 6zellikle retikule
Nummulites’ler (N. fabianii grubu) ve ikincil locaciklara sahip nummulitid gruplar1 (Heterostegina ve
Spiroclypeus) ilk kez gozlenmistir. Bu formlarin evrimsel 6zellikleri ve diger stratigrafik veriler (diger
bentik foraminiferler ve planktonik veriler) temel alinarak Bartoniyen—Priaboniyen ddnemlerinde
yiiksek ¢Oziinlirlii bir stratigrafik sistem olusturulmustur. Yeni verilerimiz 1s18inda asagidaki
foraminifer olaylar1 kayit edilmistir (bu foraminifer gruplarinda morfometrik olarak tanimlanmamis
degisimler burda g6z oniine alinmamustir):

1.

2.

Bartoniyen tabani (SBZ 16/17 sinir1) Operculina gomezi grubunun ilk ortaya ¢ikisi ile temsil
olunur.

Geg Bartoniyen tabani (SBZ 17/18 sinir1) Heterostegina (H. armenica ile temsil edilir) grubu,
Chapmanina, Silvestriella ve Nummulites hormoensis (6nceki c¢alismalarda hatali olarak M.
ptukhiani olarak adlandirilmistir) gruplarinin ilk ortaya c¢ikisi ile temsil edilir. OZ 13/14
orthophragminid zon sinir1 (Orbitoclypeus douvillei grubunun yok olusu) ve ayni zamanda
Nummulites brongniarti, N. lorioli-ptukhiani (son tir genelde N. hottingeri olarak
isimlendirilmektedir) ve Assilina exponens gruplarinin yok olusu bu sinira karsilik
gelmektedir.

Geg Bartoniyen Heterostegina reticulata grubu ve Pellatispira’nin ilk ¢ikisi ile temsil edilir
(SBZ 18A/B siniri).

[ri Nummulites gruplarmin (N. perforatus, N. millecaput ve N. gizehensis—lyelli gruplari) yok
olusunun Bati Tetis’de es zamanli olmadigr ve bu seviyenin doguya dogru bir polarite
gosterdigi gozlenmistir. Alveolina s.s. grubunun son goriinim seviyesi kesin olmamakla
beraber bu zaman aralig1 ile cakismaktadir.

SBZ 18/19 smir1 Spiroclypeus grubunun ilk ortaya cikisi, Heterostegina ve N. fabianii
gruplarindaki degisimler ile (H. reticulata reticulata/mossanensis ve N. hormoensis/fabianii)
temsil edilir. Discocyclina discus un dagilimi bu sinir1 gegmez. Bentik foraminiferlere gore P
15 ve NP 18 zonlar1 i¢ginde kalan bu sinir planktik zonlarla tanimlanan Bartoniyen/Priaboniyen
sinir1 asmakta ve daha geng bir seviyeye karsilik gelmektedir.

Geg Priaboniyen tabani (SBZ 19/20 sinir1) Heterostegina (H. gracilis) grubunun ortaya ¢ikist
ve Spiroclypeus grubu icinde degisimlerle (S. sirottii/carpaticus) tamimlanir ve OZ 15/16
orthophragminid zon sinir1 ile korele edilir. Bu olay H. r. italica nin ortaya ¢ikist ve OZ 14/15
smirina  karsilik gelen SBZ 19A/B  smirint  (Nemkovella, Asterocyclina kecskemetii,
Discocyclina pratti ve A. alticostata gruplarinin yok olusu) takip eder.

Priaboniyen/Rupeliyen smir1 (SBZ 20/21) tiim orthophragminidler, Assilina, tim ikincil
locaciklar1 olan nummulitid gruplarinin yok olmasi ile temsil edilir. Retikule nummulitler
smirt gecmis olmakla beraber bu grup bireylerinin prolokiiliis boyutlarinda énemli azalma
olmustur. N. fabianii ve N. fichteli sadece kavki yiizeyi 6zellikleri ile ayirt edilebilmektedir.

Anahtar Sézciikler: iri bentik foraminifer, Bartoniyen—Priaboniyen, zonasyon, bat1 Tetis
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Bartonian—Priabonian Larger Foraminiferal Events in the Western Tethys

Gyorgy Less' & Ercan Ozcan’

"University of Miskolc, Department of Geology and Mineral Resources, H-3515
Miskolc-Egyetemvaros, Hungary (E-mail: foldlgy@uni-miskolc.hu)
2 [stanbul Teknik Universitesi, Jeoloji Miihendisligi Béliimii, Maslak, TR—34469 Istanbul, T tirkiye

Having reflected the general cooling of the Earth, the composition of larger Foraminifera in the
Western Tethys significantly changed during the last third of the Eocene. This is characterized by the
disappearance of Alveolina, giant Nummulites and Assilina and also of some orthophragminid
evolutionary lineages. Simultaneously, especially reticulate Nummulites (the N. fabianii lineage) and
nummulitids with secondary chamberlets (Heterostegina and Spiroclypeus) emerged and played an
important role in this period. Based on the evolution of these forms (which is exceptionally rapid in
the case of the H. reticulata lineage) and also on other stratigraphical data (field observations, other
larger foraminiferal and planktic data), a high-resolution stratigraphy of the Bartonian and Priabonian
could be established. Based partly on our new results, the time-table larger foraminiferal events for
this period can be reconstructed as follows (morphometrically undefined changes within evolutionary
lineages are not considered):

1. The base of the Bartonian, the SBZ 16/17 boundary, can confidently be defined by the first
appearance of the Operculina gomezi group.

2. The base of the late Bartonian (the SBZ 17/18 boundary) is marked by the first appearance of
the genus Heterostegina (represented by H. armenica), Chapmanina, Silvestriella and of
Nummulites hormoensis (erroneously called N. ptukhiani by previous authors). The boundary
of OZ 13/14 orthophragminid zones (the extinction level of the Orbitoclypeus douvillei
lineage) seems to correspond to this event, as well as the disappearance of the Nummulites
brongniarti, N. lorioli-ptukhiani (the latter form usually called as N. hottingeri) and Assilina
exponens lineages.

3. The latest Bartonian starts with the first appearance of the Heterostegina reticulata lineage
and of the genus Pellatispira marking the SBZ 18 A/B boundary.

4. The disappearance of the most widespread giant Nummulites (i.e. the N. perforatus, N.
millecaput and N. gizehensis—lyelli groups) during the latest Bartonian seems to have been
migrated eastward as reconstructed by the rapid evolution of the H. reticulata lineage
subdivided into five subspecies in this interval. The last occurrence of Alveolina s.s. is largely
uncertain but might also happen in this time.

5. The SBZ 18/19 boundary is defined by the first appearance of genus Spiroclypeus and by the
intraphyletic change of H. reticulata reticulata/mossanensis and N. hormoensis/fabianii.
Discocyclina discus with giant embryon does not cross this boundary, which falls within the P
15 and NP 18 zones, and being therefore somewhat younger than the Bartonian/Priabonian
boundary placed at the boundary of NP 17/18 zones by planktic experts.

6. The base of the late Priabonian (the SBZ 19/20 boundary) is marked by the first appearance of
granulose Heterostegina (H. gracilis), by the intraphyletic change of Spiroclypeus
sirottii/carpaticus and by the boundary of OZ 15/16 orthophragminid zones. This event is
preceded by the SBZ 19A/B boundary defined by the change between H. reticulata
mossanenesis and H. r. italica and by the OZ 14/15 boundary (the extinction date of
Nemkovella, Asterocyclina kecskemetii and of the Discocyclina pratti and A. alticostata
lineages).

7. The Priabonian/Rupelian (SBZ 20/21) boundary is marked by the extinction of all
orthophragmines, of the genus Assilina, of all Eocene nummulitids with secondary
chamberlets and of most radiate Nummulites. The reticulate N. fabianii lineage survived the
global boundary event, however it is reflected in the decrease of the mean proloculus size. V.
fabianii and N. fichteli can only be distinguished by their surface ornamentation, which in turn
cannot definitely be tied to this boundary.

Key Words: larger foraminifera, Bartonian—Priabonian, zonation, western Tethys
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Alveolinid’lerin Neotetis Provinsleri Kapsaminda Irdelenmesi, Paleojen
Adriyatik Karbonat Platformundan Ornekler

Katica Drobne' ve Vlasta Cosovié?

" Palaeontological Institute I. Pakovec ZERC SAZU, Novi trg 2, 1000 Ljubljana, Slovenia
(E-posta: katica@zrc-sazu.si)

? Department of Geology, Faculty of Sciences, University of Zagreb, Horvatovac 102a,
10000 Zagreb, Croatia

Paleojen Adriyatik karbonat platform (PgAdCP) ¢okelleri paleocografik bir birim olarak dogu
Adriyatik kiyis1 boyunca 600x100—-130 km lik bir kusak boyunca takip edilir. Bu kusak
boyunca llerdiyen-Orta Liitesiyen araliginda tanimlanan 90 alveolinid tiiriiniin detayl
irdelnmesi ile elde edilen sonuclar su sekilde siralanabilir: (1) Orta ilerdiyen’de (SBZ 8)
gbzlenen tiir ¢esitliligi ve bollugu Illerdiyen/Kuiziyen smir1 dolaylarinda énemli bir azalma
gosterir. (2) Kuiziyen’de (SBZ 11 ve 12) foraminifer ¢esitliliginde gozlenen artis Erken
Litesiyen’de tiir sayisinda ani bir azalma ile takip edilir. Alveolinid’lerin ‘Akdeniz’
bolgesindeki dagilimi da (Pirenelerdeki Ilerdiyen ve degisik Akdeniz bolgelerinde Orta
Kuiziyen topluluklari) Adriyatik platformu ile benzer bir tablo gostermektedir.

Paleojen Adriyatik karbonat platformunda calisilan bir ¢ok stratigrafik kesit her biri alveolinid
topluluklar ile karakterize edilen biosedimanter zonlarin (Bio Z 2, 3, 4) tanimlanmasina
imkan saglamistir. Bu zonlar kusaklar halinde KD italy’dan (Friuli) giiney Kardag’a kadar
uzanmkatadir. Bu topluluklar Kretase /Paleojen sinirindan Priaboniyen’e kadar papeocgrafik
haritalara temel olusturmaktadir.

Anahtar Sozciikler: Paleojen, Alveolinid’ler, Neotetis, PgAdCP
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Alveolinids, Link Between the Neotethys Provinces During the Palaeogene, as a
Case — Pg Adriatic Carbobate Platform

Katica Drobne' & Vlasta Cosovié?

" Palaeontological Institute I. Pakovec ZERC SAZU, Novi trg 2, 1000 Ljubljana, Slovenia
(E-mail: katica@zrc-sazu.si)
? Department of Geology, Faculty of Sciences, University of Zagreb, Horvatovac 102a,
10000 Zagreb, Croatia

Sediments deposited on the Palacogene Adriatic carbonate platform (PgAdCP) unique and
distinguished palacogeographic unit, are today exposed along the eastern Adiratic coast in
length of 600 km and in width of 100—-300 km. Nintey (90) identified alveolinid species
ranging in age from the Ilerdian to the middle Luetitan, depict dynamic of their evolution with
emphasis on the following: (1) great species diversity and great abundances in the middle
[lerdian (SBZ 8) followed by shaprt declination in occurences at the Ilerdian/Cuisian
transition; (2) diversity boom in the late Cuisian (SBZ 11, SBZ 12) and an abrupt decrease in
species numbers after the early Lutetia. This pattern shows relationship between
abundance/diversity and global sea-level changes in TA events. The ‘two peaks’ model in
alveolinid occurrence is present, also, in ‘Mediterranean assemblage’ during Ilerdian in
Pyrenean and within the middle Cuisian association at different Mediterranean areas.

Based on studies of numerous section on the PgAdCP, biosedimentary zones (BioZ 2, 3, 4)
were determined, each zone characterized by its specific alveolinid associations. These zones
distributed as belts, are strecthing from the NE Italy (Friuli) to the southeast to Montenegro.
Alveolinid association served as base for palacogeographic maps of the PgAdCP from the
Cretaceous/Palaeogene boundary to Priabonian.

Key Words: Palacogene, Alveolinids, Neotethys, PgAdCP
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Avrasya Erken Paleojen Iri Bentik Foraminifer Biocografyasi

Elena Zakrevskaya

Vernadsky State Geological Museum RAS, Mokhovaya 11, bl.2,
Moscow 125009, Russia (E-posta: zey@sgm.ru)

Akdeniz ve Orta Asya Iri bentik foraminiferleri, Erken Paleosen—Orta Liitesyen dénemini temsilen SBZ1-
2,3,4,5-6,79, 10, 11-12, 14-16 zonlar1 kapsaminda g¢alisilmis olup ilk kez peri-Tetis bolgesinden elde
edilen verilerde degerlendirilmistir. Genel olarak karakteristik cinsler, flogenetik gruplar ve diskoidal,
konik ve fusiform foraminifer gruplarinin bazilart bu ¢aligma kapsaminda degerlendirilmis olup veriler
biyocografik modeller hakkinda yeni degerlendirmelere imkan vermistir.

1. Biyocografik ilk farklilasma (Akdeniz ve Arap-Himalaya provinsleri) erken Selandiyen’de
gbzlenmistir. Diskoidal, planispiral formlar (Miscellanea) Akdeniz, Konik ve trokospiral formlar
(Lockhartia) Arap-Himalaya provinsi i¢in karakteristiktir.

2. Tanesiyen’de faunal cesitliligin fazla oldugu bolgeler (Pireneler, Adriyatik ¢evresi ve Tiirkiye)
olusmustur. Arap-Himalaya bolgesinde ise bu alt provinsler Pakistan ve Afganistan bolgelerinde
Indus nehri smir olusturacak sekilde ortaya cikmaktadir. Akdeniz’den orta Asya’ya kadar bu
provinslerin kuzeyinde ve giineyinde ¢esitliligin olduk¢a az oldugu bolgeler (kuzey ve giiney peri-
Tetis bolgesi bulunur. Peri-Tetis havzalarinda endemik taksa olmadigi i¢in, enlemsel alt-provinsler
tanimlanamamigtir. Kuzey peri-Tetis kusaginda iri bentik foraminiferler diskoidal formlar
(Discocyclina), giiney kugakta (bati Afrika ve giliney Hindistan) ise konik ve diskoidal formlar
(Lockhartia ve Ranikothalia) ile temsil edilir. Enlemsel farkliligin bir igareti ve kanit1 olarak peri-
Tetis topluluklar1 Akdeniz ve orta Asya topluluklarindan farklilik gosterir.

3. Geg Tanesiyen’den itibaren farklilagsma [fusiform (alveolinidler) ve diskoidal (nummulitid’ler ve
(orthophragminidler) formlar] alveolinid’ler, nummulitidler ve orthophragminid’lerde daha
belirgin olup Akdeniz-Arap/Himalaya ayrimi tiir bazinda yapilabilmektedir. Orta Ilerdiyen’de
Peri-Tetis bolgesi cesitliligin artig1 bir merkez olmus olup daha sonraki déonemde kismen merkezi
Tetis’den foraminifer go¢ii’de gozlenmistir.

4. Ipreziyen’de yaygin oligotrofik kosullar nummulitid’ler, orthophragminid’ler ve alveolinid’lerin
yayginlagmasina olanak saglamis olup konik formlarda bu durum gozlenmemistir, Avrupa ve Asya
topluluklar: arasindaki farklilik merkezi Tetis’de ve kuzey Peri-Tetis bolgesinde azalmistir.

5. Orta Liitesiyen’den itibaren iri bentik foraminiferlerde cins bazinda degisimler olmus (Halkyardia,
Dictyoconoides), Dogu Pakistan-Hindistan alt provinsi Orta Eosen sonundan itibaren Pasifik
kosullarinin etkisinde kalmustir. Iri bentik foraminiferlerde tiir bazinda farklilasma enlem boyunca
artmig olup cins bazinda farklilasmalar ile Indo-Pasifik ve kuzey peri-Tetis iki ayr alt-provins
olarak tanimlanmistir. Kuzey peri-Tetis’de bu donemde zengin olmayan endemik kiigiik
nummulitidler (N. orbignyi ve N. prestwichianus) tanimlanmis olup bu bolgenin bati (Kuzey
Avrupa) ve dogu (Transcaspian) havzalari ile baglantisi baslamistir. Daha ¢esitli foraminifer
gruplan ile temsil edilen Bati Kafkas ve Paris havzalar1 Tetis ve peri-Tetis arasinda gecis
bolgelerini temsil etmektedir.

Paleosen—Eosen doneminde 40°K — 30°G enlemleri boyunca Avrasya’da Akdeniz ve Arap-Himalaya
provins’leri tanimlamis olup bu provins’ler arasindaki sinirin konumunda enlemsellige gore olusan farklilik
gbz Oniline alminca 6nemli bir degisim oldugu sdylenemez. Orta Liitesyen’den itibaren cins bazinda
degisimler temel alinarak Avrupa ve Indo-Pasifik provins’lerinden bahsetmek miimkiindiir. Priaboniyen
doneminde ise Pasifik foraminifer ¢esitliligi ve alansal dagilimi artmistir. Akdeniz realm’inin enlemsel
olarak alt biocografik birimler altinda incelenmesi bati ve dogu Peri-Tetis’de gozlenen farkli foraminifer
topluluklar ile miimkiindiir. En ¢arpict biyocografik degisimler Paleosen ve Erken Eosen donemine
karsilik gelmektedir. Paleosen—Erken Eosen doneminde Kuzey Afrika bolgesi az foraminifer cesitliligi
gostermekte olup, cesitlilik Orta—Geg Liitesiyen’de artmistir. Bu nedenle bu bdlge Akdeniz provinsi i¢inde
irdelenmelidir.

Anahtar Sézciikler: Paleojen biocografyasi, iri bentik foraminifer, Tetis, peri-Tetis
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Biogeography of Larger Foraminifera in Early Paleogene of Eurasia

Elena Zakrevskaya

Vernadsky State Geological Museum RAS, Mokhovaya 11, bl.2,
Moscow 125009, Russia (E-mail: zey@sgm.ru)

The analysis of larger foraminifera (LF) distribution for eight time intervals (early Paleocene—middle
Eocene, SBZ1-2, 3, 4, 5-6, 7-9, 10, 11-12, 14-16 zones) mainly in Mediterranean and Central Asia is done.
The Peritethian areas were taken into account for the first time. The typical genera, phylogenetic groups
and some characteristic species of discoidal, conical and fusiform foraminifera are considered. This
allowed following the origin and history of biogeographic patterns.

1. The first subdivision on biochores (Mediterranean and Arabian-Himalayan provinces) is observed
in early Selandian. The discoidal planispiral forms (Miscellanea) are characteristic for the first one,
while conical trochospiral Lockhartia — for the second.

2. The appearance of majority high level taxa and settling of wide spectrum of biotops arranged to
the beginning of Thanetian. In Pyrenees, Periadriatic regions and Turkey the areas of high
diversity (the centers of settlement) have being formed. In Arabian-Himalayan province such
centers appear in western Pakistan and Afghanistan. Western and eastern Pakistan make into
separate biochores (subprovinces) with boundary along Indus River. To the north, south and
southern-east from Mediterranean and Central Asia the areas of low diversity have being formed
(northern and southern Peritethys). As the endemic taxa absent or single in peritethian basins the
latitudinal biochores are not divided here. In northern Peritethys LF are mainly represented by
discoidal (Discocyclina), in southern Peritethys (western Africa — southern India) - by conical
(Lockhartia) and discoidal (Ranikothalia) forms. The peritethian assemblages differ in adjusting to
Medditerranean and to Central Asia areas, being evidence of longitudinal subdivision of Tethys.

3. After decrease of LF areal in late Thanetian the differentiation of morphotypes in fusiform
(alveolinids) and discoidal (nummulitids and orthophragmines) LF and their ecogenetic expansion
began. The division on Mediterranean and Arabian-Himalayan provinces mainly based on specific
level. The rare endemic genera in Mediterranean belong to new forms, in Central Asia — to the
relict ones. In middle Ilerdian the peritethian centers of settlement began to form. Later LF
communities formed here with restricted influence of migration from Central Tethys.

4. The wide distribution of shallow water oligotrophic conditions in Ypresian led to divergence of
bilaterally-symmetric cosmopolitan taxa — nummulitids, orthophragmines and alveolinids, but not
to taxa origin in conical forms. Differentiation between European and Asiatic assemblages has
been decreased in Central Tethys as well as in Northern Peritethys. In spite of decrease in genera
in marginal basins the specific diversity here is highest and correlatable with such in central basins.

5. Beginning of middle Lutetian high taxa (genera) formation in LF is observed (Halkyardia,
Dictyoconoides). Secondly after Paleocene East-Pakistan — Indian biochore is selected, more
tightly connected from the end of middle Eocene with Pacific domain. The differentiation on
specific level increase in latitudinal direction. Indo-Pacific and northperithetian areas distinguished
as biochores of high rank. In Northern Peritethys the poor assemblage of small nummulitas with
endemic N. orbignyi and N. prestwichianus was formed and the connection between western
(North Europe) and eastern (Transcaspian) basins appeared. The Western Caucasus and Paris
basins with more diverse assemblages, distinguished as transitional areas between tethian and
peritethian biochores.

Therefore, in Paleocene and Eocene between 40°N — 30°S (paleolatitude) in Eurasia permanently existed
large Mediterranean and Arabian-Himalayan provinces, boundary of which had been changed less, than
their common latitudinal gradient. The areas surrounded them selected in biochores of high rank in middle
Lutetian: European and Indo-Pacific ones. In Priabonian the first was restricted till separated regions, but
the diversity and areal of Pacific LF increased. Longitudinal subdivision of Mediterranean realm is
underlined by differ assemblages of LF in western and eastern peritethian regions. Most distinctive
biogeographic patterns were arranged to early Thanetian and middle Lutetian. North Africa domain in
Paleocene—Early Eocene is characterized by low LF diversity, which increased in middle-upper Lutetian
and should be included in Mediterranean province.

Key Words: Paleogene biogeography, larger foraminifera, Tethys, Peritethys
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Zakynthos (Ionian Adalari, Yunanistan) Eosen Istifinde Somalina,
Globoreticulina ve Austrotrillina’nin (Iri Bentik Foraminifer) Yeni Bulgular

Massimo Di Carlo ve Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-posta: massimo.dicarlo@uniromal..it)

Zakynthos bolgesinde (pre Apulian; Ionian adalari, Yunanistan) Eosen istifinde ii¢ iri bentik
foraminifer grubu biyostratigrafik ve paleobiocografik ozellikleri ile tanimlanmistir. Somalina
Silvestri 1939 porselen kavkili bir form olup yanal lamina tarafindan sarilmig locacik-benzeri
bosluklarin varligi ile Opertorbitolites Nuttal 1925’ dan farkli bir morfolojiye sahiptir. Bu foraminifer
kuzey-dogu Afrika ve Orta Dogu bélgesindeki Kuiziyen ve Liitesiyen yash c¢okellerden bilinmekte
olup orta Neo-Tetis ve Avrupa boélgesinden heniiz tanimlanmamustir. Somalina Agia Marina
bolgesinde Mt. Vrachionas antiklinalinin dogu kisminda g¢akiltagi biriminin klastlarinda Alveolina
cremae Checchia-Rispoli 1905, Orbitolites cf. complanatus Lamarck 1801 ve Opertorbitolites sp. ile
beraber bulunmustur (Ge¢ Kuiziyen, SBZ 12, Serra-Kiel ve digerleri 1998).

Globoreticulina Rahaghi 1978 alveolar bir exoskeleton’a sahip olup, bdliinmemis nepiyonik localar
gbz Oniline almarak (post-septal konumundaki tek sira alveoles hari¢) Hottinger (2007) tarafindan
Malatyna Sirel & Acar 1993 olarak Malatyninae altinda siniflanmigtir. Bu cins sadece Iran
bolgesindeki Alt ve Orta Eosen ¢okellerinden (Jahrum Formasyonu ve Shiraz bolgesi) tanimlanmustir.

Austrotrillina eocenica Hottinger 2007 alveolar bir exoskelotan’a sahip miliolid olup kalinlagmis
kavkr alt katmani (basal layer) ile temsil edilir ve Shiraz (Iran) ve olasilikla Sicilya yakinindaki
Lampione adalarindan ?Liitesiyen—Priaboniyen istifinden tanimlanmustir.

G. iranica ve A. eocenica Zakynthos bolgesindeki Geg Bartoniyen yash (SBZ 18) ¢akiltast biriminde
Borelis vonderschmitti (Schweighauser 1951), Nummulites sp. ve peneroplid’ler ile beraber
tanimlanmigtir

Yeni bulgular Neo-Tetis yapisal unsurlari arasinda paleobiyocografik iliskiyi giiclendirmekte olup bazi
gruplarin stratigrafik dagilimmin tekrar gozden gecirilmesi gerekliligini ortaya koymaktadir. Burda
Apulian-Preapulian bolgesindeki foraminifer topluluklari Senomaniyen-bartoniyen doneminde Orta
Dogu bolgesinden foraminifer dagiliminda oynadigi rol geregi (Borghi & Pignatti 2006) 6nem
kazanmaktadir.

Anahtar Sozciikler: iri bentik foraminifer, ipreziyen, Bartoniyen, paleobiocografya, Zakynthos, pre-
Apulian bolgesi, Yunanistan
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New Records of Somalina, Globoreticulina and Austrotrillina
(Larger Foraminifera) from the Eocene of Zakynthos (Ionian Islands, Greece)

Massimo Di Carlo & Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-mail: massimo.dicarlo@uniromal .it)

We describe the new records of three larger foraminiferal genera from the Eocene of Zakynthos (pre-
Apulian Domain; lonian Islands, Greece), and their biostratigraphic and paleobiogeographic
significance.

Somalina Silvestri 1939 is a porcelaneous form that differs from Opertorbitolites Nuttal 1925 mainly
for the numerous chamberlet-like cavities enclosed in the prominent lateral laminae. It has been
recorded from the upper Cuisian—Lutetian of north-eastern Africa and the Middle East, but there were
as yet no confirmed records for the central Neo-Tethys and Europe.

Several specimens of Somalina were found in a clast of a conglomerate deposits cropping out in
Zakynthos near the village of Agia Marina, on the east side of the Mt. Vrachionas anticline, with
Alveolina cremae Checchia-Rispoli 1905, Orbitolites cf. complanatus Lamarck 1801 and
Opertorbitolites sp. (upper Cuisian, SBZ 12 sensu Serra-Kiel et al. 1998). As the assemblage within
the clast seems autochthonous or parautochthonous, the co-occurrence of these three Orbitolites-like
forms is noteworthy, because it may indicate that possible mutual competition among the three genera
did not lead necessarily to ecological exclusion.

Globoreticulina Rahaghi 1978 is an Alveolinidac with true alveolar exoskeleton regrouped by
Hottinger (2007) with Malatyna Sirel & Acar, 1993 in the Malatyninae on the base of the undivided
nepionic chambers except for a sigle row of alveoles in posteseptal position. As far as we are aware,
Globoreticulina has been as yet recorded exclusively from the Lower—Middle Eocene of Iran (Jahrum
Fm. and Shiraz area).

Austrotrillina eocaenica Hottinger 2007 is a true miliolid with alveolar exoskeleton and thickened
basal layer recorded from the ?Lutetian—Priabonian of Shiraz, Iran and possibly Lampione Island near
Sicily (southern Italy).

G. iranica and A. eocaenica occur in two different clasts from a conglomerate deposits cropping out in
northern Zakynthos, near the village of Askos, with Borelis vonderschmitti (Schweighauser 1951),
Nummulites sp. and peneroplids (upper Bartonian, SBZ 18).

The new records of Somalina, Globoreticulina and Austrotrillina provide further evidence
strengthening the paleobiogeographic relationships among Neo-Tethyan larger structural domains, and
suggest the need to re-examine the ranges of several taxa. Crucial to this task is the role of larger
foraminiferal assemblages of the Apulian-pre-Apulian domain, i.e. of the so called ‘African
promontory’ or ‘Adria’, which acted as a corridor for larger foraminiferal dispersal from the Middle
East at least from Cenomanian to Bartonian times (Borghi & Pignatti 2006).

Key Words: larger foraminifera, Ypresian, Bartonian, paleobiogeography, Zakynthos, pre-Apulian
domain, Greece
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Keleresdere Kesitinin Orta—Ge¢ Oligosen Iri Bentik Foraminifer Zonasyonu
(Dogu Anadolu, Tiirkiye)
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! Department of Geological Engineering, Istanbul Technical University, 34469 Maslak, Istanbul.
(E-posta: ozcanerc@itu.edu.tr)
? University of Miskolc, Department of Geology and Mineral Resources, H-3515,
Miskolc-Egyetemvaros, Hungary
3 H-2096 Urém, Rikéezi u. 42, Hungary
* Geological Institute of Hungary, H-1143, Budapest, Stefania vt 14, Hungary
’ Eurasia Institute of Earth Sciences, Istanbul Technical University,
34469 Maslak, Istanbul

Avrupa Oligosen—Miyosen iri bentik foraminifer zonasyonu (SBZ) farkli bolgelerdeki foraminifer
verilerinin korelasyonu sonucu olusturulmus bir sistem olup, tanimlanan biyostratigrafik zonlarin
detayli irdelemesi tek bir istif’te yapilmamistir. Bu kapsamda ilk kez Dogu Anadolu’da ii¢ iri bentik
foraminifer zonu (SBZ 22A, 22B ve 23) Keleresdere kesitinde detayli olarak ortaya konmustur. Bu
kesitin s1g-denizel birimler ile temsil edilen iist kismi hari¢ 6nemli bir boliimii iri bentik foraminifer,
mollusk, mercan gruplarmin sik¢a gozlendigi kiitle akintisi ¢dkellerinin egemen oldugu tiirbiditik
birimler ile temsil edilir. Bu kisimdaki bazi seviyeler planktonik foraminifer ve kalkerli
nannoplanktonlar i¢in ¢alisilmistir.

Geg Rupeliyen SBZ 22A Zonu Nummulites fichteli, Operculina complanata, Eulepidina formosoides,
Nephrolepidina praemarginata ve N. musensis n. sp. toplulugu ile temsil edilmekte olup yeni
tanimlanan Nephrolepidina tiirii sahip oldugu iri embryo ve ekvatoryal locaciklar ile Bati Tetis’de
bilinen N. Praemaginata-morgani-tournoueri soyu tirlerinden farklidir. Bu seviyelerdeki kalkerli
nannoplanktonlar NP 24 Zonu nu temsil etmektedir.

Erken Sattiyen SBZ 22B Zonu N. bormidiensis ve E. dilatata ile beraber Operculina complanata,
Nephrolepidina praemarginata ve N. musensis n. sp. toplulugu ile temsil edilmekte olup Nummulites
kecskemetii, Heterostegina assilinoides, Cycloclypeus aff. droogeri (Heterostegina ve Cycloclypeus
arasinda gecis formu) ve C. pseudocarpenteri n. sp. bu zonda tanimlanan diger foraminifer gruplaridir.
C. pseudocarpenteri n. sp. tipki giincel C. carpenteri’de oldugu gibi gelismis bir nepiyonik safha ile
temsil edilir ve muhtemelen ge¢ Priaboniyen Heterostegina gracilis grubundan tliremis olmalidir. Bu
seviyelerdeki kalkerli nannoplanktonlar NP 24-25 zonlarin1 planktonik foraminiferler ise SBZ 22B ve
23 zonlar arasindaki tiirbiditik seviyelerden tanimlanmis olup P 21 zonunu temsil etmektedir.

Geg Sattiyen SBZ 23 Zonu daha 6nceki caligmalarda Sattiyen veya Burdigaliyen olarak yaslandirilmig
olan sig-denizel karbonat ve klastiklerden tamimlanmis olup miogypsinidlerin ortaya ¢ikisi
(Miogypsina basraensis, Miogypsinoides formosensis ve M. sivasensis) ve Nephrolepidina morgani
Spiroclypeus blanckenhorni, Nummulites kecskemetii, seyrek N. musensis, Operculina complanata,
Eulepidina elephantina (3—4 mm boyutunda iri embryo’lu formlar) ve E. anatoliensis n. sp. (oldukg¢a
kii¢lik boyutlu embryo’lu bireyler) gibi formlarm varligi ile temsil edilir.

Burada tanimlanan iri bentik foraminiferlerin 6nemli bir kism1 Avrupa gruplari ile biiylik benzerlik
gostermekle beraber Heterostegina ve Cycloclypeus gruplarinin kompozisyonundaki degisim,
Nummulites vascus grubunun yoklugu, ve Eulepidina ve Nephrolepidina gruplarina ait yeni taksalarin
varlig1 baslica farkliliklar olusturmaktadir. Ozellikle Eulepidina ve Nephrolepidina gruplarinin tek
birer soy ile temsil edildigi tezi yeniden gdzden gegirilmelidir.

Anahtar Sézciikler: iri bentik foraminifer, biyometri, sistematik, Oligosen, Dogu Tiirkiye
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Middle-Late Oligocene Larger Foraminiferal Zones
in the Keleresdere Section (E Turkey)
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The European Oligo—Miocene larger foraminiferal zonation is based on the correlation of different
assemblages from isolated sites and on their relationship to other zonations. The direct superposition of
zones cannot be observed anywhere. We managed to prove the superposition of three Oligocene larger
foraminiferal zones (SBZ 22A, 22B and 23) for the first time in the Keleresdere section (E Turkey). The
major part of the section (except of the uppermost, shallow marine part) is composed of a turbiditic
sequence, containing in places allodapic limestone and marl beds consisting of larger foraminifera,
molluscs, corals and even pebbles having resedimented from the neighbouring shallow marine territories.
We also obtained planktic foraminiferal and calcareous nannoplankton data from the quasi-autochtonous
turbidites. This allowed us correlating the larger foraminiferal subdivision with the planktic ones.

The late Rupelian SBZ 22A Zone is characterized by the assemblage of Nummulites fichteli, Operculina
complanata, Eulepidina formosoides, Nephrolepidina praemarginata and N. musensis n. sp. This latter,
having surprisingly large embryon and equatorial chamberlets, cannot be placed into the N. praemaginata—
morgani—tournoueri lineage having previously considered as the exclusive phylum of this genus in the
Western Tethys. The calcareous nannoplankton indicates the NP 24 Zone.

In the early Chattian SBZ 22B Zone Nummulites fichteli and Eulepidina formosoides are substituted by N.
bormidiensis and E. dilatata, respectively, whereas the other three taxa listed in the SBZ 22 A Zone can be
followed here as well. Nummulites kecskemetii, Heterostegina assilinoides, Cycloclypeus aff. droogeri
(transitional between Heterostegina and Cycloclypeus) and C. pseudocarpenteri n. sp. are new elements in
this zone. This latter species, based on its highly advanced nepiont, could also be identified with the recent
C. carpenteri. We think, however, that it rather developed from the late Priabonian Heterostegina gracilis.
Calcareous nannoplankton characteristic for the NP 24-25 Zones and planktic foraminifera of the P 21
Zone have been determined from turbidites between the SBZ 22B and 23 Zones.

The late Chattian SBZ 23 Zone has been identified from the shallow-marine carbonate sequence
composing the upper part of the section having formerly considered as Burdigalian. Cyclocypeus and
Heterostegina disappear here, the latter is substituted by Spiroclypeus blanckenhorni. Nummulites
kecskemetii remains the only representative of this genus. Meanwhile miogypsinids (represented by
Miogypsina basraensis, Miogypsinoides formosensis and M. sivasensis) first appear here. Nephrolepidina
praemarginata is substituted by N. morgani whereas some specimens of N. musensis and Operculina
complanata still occur here. Eulepidina are represented by E. elephantina (with giant embryon of 3—4 mm)
and E. anatoliensis n. sp. (with relatively small embryon). None of them can be considered as having
originated from E. dilatata.

Most of the larger foraminiferal taxa listed above correspond to those described from Europe. Therefore,
the European larger foraminiferal zonation can also be extended to Eastern Turkey. There are differences as
well, such as the specific composition of Heterostegina and Cycloclypeus, the lack of Nummulites vascus,
and also the appearance of some new taxa of both Eulepidina and Nephrolepidina. The idea of one single
Western Tethyan lineage each for these latter two genera should be revised.

Key Words: larger foraminifera, biometry, systematic, Oligocene, Eastern Turkey
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Kiiresel Degisimlerin Yerel Etkileri: Her Bolge Esit Oranda Tepki Vermiyor

Willem Renema

Nationaal Natuurhistorisch Museum Naturalis, PO Box 9517 2300 RA Leiden,
The Netherlands (E-posta: Renema@naturalis.nl)

Tropikal s1g denizel ekosistemlerinin (mercan resifleri de dahil olmak {izere) jeolojik tarihgesi sikca
baslica yok olma donemleri ile baglantili olarak lokal, bolgesel ve global tekrar yapilanmalar ile temsil
edilir. Bolgeler arasinda yok olma donemlerinin baglangici ve bu doénemleri takip eden tekrar
yapilanma siiregleri oldukga heterojen bir durum ortaya koymaktadir. Iri bentik foraminiferler fosil
kayitlarinda olduk¢a bol olmakla beraber gilinlimiizdeki resif ekosistemlerine benzetme yaparak
bunlarin zooxanthellate mercan gruplari ile benzer kosullarda bulunduklarini bilmekteyiz. Tiim
Senozoyik boyunca [sadece Eosen (55-35 milyon sene) gruplari tiir bazinda temsil edilmektedir] cins
bazinda hazirlanan veri seti, (1) Eosen’den giinimiize kadar birka¢ biocografik bdlgenin
degerlendirilmesi, (2) orta Eosen sonu (40 milyon sene), Eosen—Oligosen sinir1 (35 milyon sene) ve
orta Miyosen (15 milyon sene) donemlerinde tekrar yapilanmalar arasindaki farkliliklarin irdelenmesi,
ve (3) ki énemli yok olma déneminden sonra tekrar yapilanmalar hakkinda degerlendirmeler yapmak
i¢in kullanilmaktadir.

Bu birlestirilmis veri tabani bolgesel ortamsal kosullarin (paleocografya, osinografi ve iklim) global
olaylara tepkiyi yonlendirdigini ortaya koymaktadir. Ornegin, Indo-Pasifik bolgesinde Eosen-Oligosen
simirindan sonraki tekrar yapilanma Avrupa’dakinden daha hizlidir. Ayni sekilde, Indo-Pasifik
bolgesinde resifal ortamin gelisimi Avrupa ve Karayib’ler bolgesindekinin tam tersidir.

Anahtar Sozciikler: iri bentik foraminifer, mercan resifi, karbonat, Indo-Pasifik, Avrupa, ortamsal
degisim
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Local Expressions of Global Change: Not All Regions Respond Equally

Willem Renema

Nationaal Natuurhistorisch Museum Naturalis, PO Box 9517 2300 RA Leiden,
The Netherlands (E-mail: Renema@naturalis.nl)

The geologic history of tropical shallow water ecosystems, including coral reefs, is characterized by a
large number of local, regional and global reorganizations, often associated with extinctions. The onset
towards and recovery after these extinction events are highly heterogeneous between regions. Larger
benthic foraminifera are abundant in the fossil record, and from analogues in recent reef ecosystems
we know that they occur in similar conditions as zooxanthellate corals. A dataset that is, preliminary,
based on the occurrence of genera during the entire Cenozoic, and on species-level data during the
Eocene (55-35 million years ago, Ma) is used to evaluate, (1) the presence of several biogeographic
regions from the Eocene onwards; (2) the differences during periods of reorganization such as the end
of the Middle Eocene (40 Ma), the Eocene—Oligocene (35 Ma) boundary and the Middle Miocene (15
Ma); and (3) recovery patterns following the two largest extinction events.

These combined datasets demonstrate that regional environmental conditions (e.g., paleogeography,
oceanography, and climate), modulate the response to global events. For example, recovery after the
Eocene-Oligocene boundary is much faster in the Indo-West Pacific than in Europe. Secondly, the
development of the reef environment in the Indo-Pacific appears to be almost the inverse of that in
Europe and the Caribbean.

Key Words: larger benthic foraminifera, coral reefs, carbonate, Indo-Pacific, Europe, environmental
change

909



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

Qum Formasyonu’nun Alt Oligosen iri Bentik Foraminiferleri
(Uromieh Batisi, KB Iran)

Mohsen Yazdi-Moghadam

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

Uromieh (Baranduz) batisinda (Iran) nispeten zengin bir bentik foraminifer gesitliligi ve bollugu olan
Qum Formasyonu Oligosen denizel istiflerinin bentik foraminifer topluluklart Avrupa havzalarinda
ayni1 dénemde tanimlanan foraminifer gruplarma ¢ok benzemektedir. Bu benzerlik kuzeybati Iran
bolgesinde tanimladigimiz Oligosen bentik foraminiferlerin Avrupa’da Cahuzac ve Poignant (1997)
tarafindan tanmimlanan standart zonasyon (SBZ) kapsaminda irdelenmesini miimkiin kilmaktadir.
Tanimlanan bentik foraminiferlerin 6nemli bir kismi1 hayalin ve porselen kavkili gruplara ait olup
Operculina, Heterostegina, Nummulites, Neorotalia, Penarchaias, Peneroplis, Praerhapidionina,
Spirolina, Asterigerina, Amphistegina, Halkyardia, Planorbulina ve Borelis ile temsil edilir. Bu
topluluklarla beraber kirmizi alg Subterraniphyllum thomasi ‘de tayin edilmistir. Tanimlanan
Nummulites fichteli ve Nummulites vascus, ayni zamanda bu seviyelerde Lepidocyclinidae’nin
yoklugu gbz Oniine alinarak; calisilan seviyelerin SBZ 21 ile (erken Rupeliyen) denestirilmesine
imkan saglamistir. Caligilan istifin st kisimlarindaki ince kirintililardan elde edilen planktonik
foraminifer verileri bu yas konagini desteklemektedir.

Anahtar Sozciikler: Oligosen, Qum Formasyonu, iri bentik foraminifer
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Lower Oligocene Larger Foraminifera from the Qom Formation,
West of Uromieh (NW Iran)

Mohsen Yazdi-Moghadam

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

The marine strata of the Qom Formation in west of Uromieh (Baranduz) has a moderately diverse
larger benthic foraminiferal fauna resembling to the fauna already described from European marine
sequences. The fauna allowed the author to correlate the larger foraminiferal assemblage of
northwestern Iran to standard shallow benthic zonation scheme of Cahuzac and Poignant (1997). The
identified taxa are dominated by hyaline and porcellancous forms including Operculina,
Heterostegina, Nummulites, Neorotalia, Penarchaias, Peneroplis, Praerhapidionina, Spirolina,
Asterigerina, Amphistegina, Halkyardia, Planorbulina, and Borelis. This faunal assemblage is also
accompanied with coralline algae Subterraniphyllum thomasii. The presence of Nummulites fichteli
and Nummulites vascus in absence of Lepidocyclina allows the foraminiferal fauna of the studied
section to be correlated with shallow benthic zone SB 21 indicating the Early-middle Rupelian age.
The planktonic foraminiferal data from the overlying marly succession support the assigned age by
larger benthic foraminifera.

Key Words: Oligocene, Qom Formation, larger foraminifera
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Kachchh Bolgesinin (Gujarat, Bati Hindistan)
Oligosen Kirmiz1 Alg ve Bentik Foraminifer Topluluklar

Anil Kumar Jauhri ', Pradeep Kumar Misra®,
Sarvesh Kumar Singh” ve Syham Kishore®

! Department of Geology, University of Lucknow, Lucknow 226007, India
(E-posta:akjauhri@rediffmail.com)
? Department of Botany, University of Lucknow, Lucknow 226007, India

Bu caligmada Kachchh boélgesinin Oligosen istifindeki kirmizi alg topluluklart bu gruplarin
paleortamsal yorumlarda olasili katkisini arastirmak i¢in ¢aligilmistir. Bu bdlgedeki Oligosen istifi
karbonat egemen Ramadian (Alt Oligosen) ve karbonat-silisiklastik egemen Waiorian (Ust Oligosen)
olmak iizere alt ve iist iki birim altinda incelenmis olup alt birim genelde Nummulites ve mercan
gruplari ile beraberligi gdzlenen Sporolithaceae, Mastophoroid ve Melobesioid gruplarin igerir. Ust
birim ise ¢ok zengin bir Melobesioid, infaunal ekinid, ve Heterostegina, Spiroclypeus, Miogypsinoides
foraminifer toplulugu igerir.

Alt birimdeki Mastophoroid’ler diger biota ile beraber yama-resifi, iist birimdeki Spiroclypeus ve
melobesioid’ler ise oldukg¢a derin ramp ¢okelme ortamlarina isaret etmektedir. Calisma bolgesindeki
kirmiz1 alglerin genel dagilimi melobesioid’ler ve mastophoroid’lerin Paleojen dagilimi ve gesitliligi
ile paralellik gdstermektedir. Mastophoroid’ce zengin kirmizi algler ve beraber bulunan Nummulites
ve mercan gruplari1 daha 1liman erken Oligosen, Geg Oligosende yaygin melobesioid-egemen topluluk
ise bu donemi temsil eden daha diisiik sicaklik kosullarini ve klastik malzeme girisiminin arttigi bir
donemi yansitmaktadir.

Anahtar Sozciikler: Kirmiz alg, foraminifer, Oligosen, Kachchh, bati Hindistan
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Coralline Algal and Foraminiferal Assemblages
from the Oligocene of Kachchh, Gujarat, Western India
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Sarvesh Kumar Singh® & Syham Kishore®

'Department of Geology, University of Lucknow, Lucknow 226007, India
(E-mail:akjauhri@rediffmail.com)
’Department of Botany, University of Lucknow, Lucknow 226007, India

The present paper examines the coralline algal assemblages of the Oligocene successions of Kachchh,
western India to explore possibilities of their use in palacoenvironmental interpretation in a precise
chronostratigraphic framework. The coralline algae are facies dependent and in Kachchh their
distribution appears to be controlled by lithofacies characteristics. The Oligocene sequences of
Kachchh are divided into a lower carbonate-dominated Ramanian stage (lower Oligocene)
characterised by dominance of Sporolithaceae, mastophoroids and melobesioids which occur in
association with nummulites and corals, and an upper mixed carbonate-siliciclastic Waiorian stage
(upper Oligocene) showing a high abundance of melobesioids, infaunal echinoids, Heterostegina,
Spiroclypeus, Miogypsinoides.

Mastophoroids along with the associated biota of the Ramanian stage are indicative of patch-reefal
environment (shallow ramp build-up), while melobesioids in association with Spiroclypeus of the
Waiorian stage suggest a deposition in a relatively deeper ramp environment. The observed
distribution of the corallines in the study area is consistent with general distribution and diversity
patterns of melobesioids and mastophoroids in the Palacogene. The mastophoroid-dominated
corallines and the associated Nummulites and coral assemblages correspond to a general trend of
increased diversity of mastophoroids, corals and Nummulites in the warmer early Oligocene, whereas
the melobesioid-dominated assemblage along with the co-occurring Spiroclypeus represents the acme
of melobesioids in the late Oligocene when relatively lower temperatures and higher influx of clastic
material prevailed.

Key Words: Coralline algae, foraminifera, Oligocene, Kachchh, western India.
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Bat1 Tetis iri Bentik Foraminiferleri Oligosen Paleobiocografyasi
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Bat1 Tetis Senozoyik sig-denizel karbonat platformlari ¢ok farkli fasiyeslerin biyojenik igerigini
olusturan iri bentik foraminiferler (tek hiicreli bentik, 6karyotik, simbiyotrofik organizmalar) ile temsil
edilir. Bu ¢alismada Akdeniz/iran bélgesindeki Oligosen iri bentik foraminiferlerin orijini tartisilmus,
bu foraminiferlerin dagilimi, ve paleoiklim, trofik ve ekolojik degisimlerin bu gruplar {izerine etkisi
irdelenmistir. Bu donemde Akdeniz/iran bolgesinin, Atlantik Okyanusu, Kuzey Denizi Havzasi,
Paratetis ve Indo/Pasifik ile olmak iizere dort cografik baglantisinin oldugu bilinmektedir. Onceki
verilerin detayli irdelenmesi tiim Oligosen boyunca iri bentik foraminifer tiir sayisinda enleme baglh
olarak azalma oldugunu gostermektedir. Ayrica, bu zaman araliginda, iri bentik foraminifer
cesitliliginde tarihi siiregler ve fiziksel ortamdaki degisime bagli olarak Giiney Akdeniz-Tetis
bolgesinden Kuzey Paratetis bolgesine dogru bir degisim izlenmektedir.

Anahtar Sozciikler: iri foraminifer, sig-denizel karbonatlar, Oligosen, Bat1 Tetis

914



62" Geological Kurultai of Turkey, 13—17 April 2009, MTA—Ankara, Tiirkiye

Larger Foraminiferal Palaeobiogeography in the Oligocene Western Tethys

Davide Bassi D.!, Salvatore Cirillo', James H. Nebelsick?,
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3 Natural History Museum Basel, Augustinergasse 2, Postfach 4001-Basel, Switzerland
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The Cenozoic shallow-water carbonate platforms of the Western Tethys are characterised by larger
foraminifera (LF, benthic unicellular, eukaryotic, symbiotrophic organisms), which represent
dominant benthic biogenic components of different facies successions. This study focuses on the
origin of Oligocene LF faunas of the Mediterranean/Iranian area. Their distribution is outlined and the
influence of the palacoclimate, trophic and ecological gradients is evaluated. Porcellaneous
imperforated and hyaline perforated LF assemblages are therefore investigated from the
Mediterranean-Tethyan area. This area was characterized by four geographic connections with the
Atlantic Ocean, North Sea Basin, Paratethys and Indo-Pacific Ocean. Data from a comprehensive
literature survey show that the number of LF species underwent a latitudinal reduction in the
Mediterranean—Tethyan region throughout the Oligocene. During the studied time slice, larger
foraminiferal faunas generally show a diversity gradient from the southern Mediterranean—Tethyan
margins to the northern Paratethys region reflecting both historical processes and ambient physical
environments.

Key Words: larger foraminifera, shallow-water carbonates, Oligocene, Western Tethys
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Tiirkiye’deki Paleojen ve alt Miyosen Iri Bentik
Foraminifer Topluluklarimin Paleobiocografik Ozellikleri

Ercan Ozcan' ve Gyorgy Less”
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34469 Maslak, Istanbul (E-posta: ozcanerc@jitu.edu.tr)
? University of Miskolc, Department of Geology and Mineral Resources,
H-3515, Miskolc-Egyetemvaros, Hungary

Tiirkiye’de SBZ 3-25 zonlarin1 (Tanesiyen—Burdigaliyen) temsil eden hayalin iri bentik
foraminiferlerden elde edilen veriler bu gruplarin genel anlamda Bat1 Tetis Paleobiocografik Bolgesini
temsil ettigini gostermektedir. Bu gruplarin detayli galisilmasi ayni1 zamanda Avrupa topluluklarindan
farkliliklar1 ve 6zellikle Dogu ve Bati1 Tetis okyanuslarinin baglantiy1 saglayan denizin Burdigaliyen
doneminde daralmasi ve siglasmasiyla bu bolgede olusan Indo-Pasifik fauna etkisinin tespit
edilmesine imkan vermistir.

SBZ 3-20 zonlarim kapsayan tiim orthophragminid topluluklar1 detayli olarak calisilmig, Avrupa’da
bilinen tiim soylar tanimlanmis olmakla beraber evrimsel 6zellikleri tam olarak bilinmeyen/eksik olan
bazi gruplarin filojenesi Tiirkiye’den elde edilen veriler ile tamamlanmigtir. Buna ek olarak ii¢ yeni tiir
Tiirkiye’de tanimlanmigtir. Nummulitid’lerde, Bartoniyen—Burdigaliyen (SBZ 17-25) topluluklar
detayli digerleri az detayli olarak calisilmistir. Nummulites, Assilina, Operculina ve Spiroclypeus
gruplariin kompozisyonu Avrupa’da bilinenlerden farklilik géstermemektedir. Eosen Heterostegina
reticulata ve H. gracilis taksalart Avrupa ile benzerlik gdstermekle beraber ge¢ Bartoniyenin H.
armenica grubu sadece Tiirkiye ve Ermenistan’dan tanimlanmigtir. Farkliliklarin en bariz oldugu
gruplardan biriside Cycloclypeus dur. Bu takson Tiirkiye’de Oligosen doneminde Heterostegina-
Cycloclypeus gecisini temsil eden, (simdilik C. aff. droogeri olarak adlandirilmistir) formlar ve
grubunun oldukga geligsmis bir agamasini temsil eden (C. pseudocarpenteri n. sp.) formlar ile temsil
edilir. Avrupa’daki dagilimmin tersine bu grup Dogu Anadolu bdlgesinde erken Miyosen
(Burdigaliyen) donemindeki foraminifer gogiine bagli olarak ayni donemdeki ¢okellerde zengin olarak
bulunmaktadir.

Miogypsinidler tamamen Avrupa kompozisyonuna sahip olmakla beraber Miolepidocyclina nin
cografik dagilimi Dogu Anadolu bolgesine kadar uzanmaktadir. Erken Akitaniyen ¢okellerinde iki
farkli Miogypsinoides grubunun varhigi daha Onceleri M. bantamensis olarak tanimlanan bazi
formlarm yeni bir tiir altinda, M. sivasensis, siniflanmasina imkan vermistir. Lepidocyclinid’lerin
kompozisyonu daha dnce Eulepidina ve Nephrolepidina gruplar igin Avrupa’da 6ne siiriilen ve her iki
grup i¢inde birer soyun evrimi ile temsil edilen basit modele uymamaktadir. Eulepidina {ig farkli grup
ile temsil edilmekte olup E. dilatata soyundan (E. formosoides-E. dilatata) farkli olarak E. anatolica
n. sp. ve E. elephantina geg Sattiyen yaslh seviyelerden, Indo-Pasifik etkisini gosteren E. aff. formosa
ise Burdigaliyen yasl seviyelerden tamimlanmistir. Nephrolepidina Orta ve Geg¢ Oligosen’de, N.
musensis n. sp. (iri embryonik localar ve ekvatoryal locaciklar ile temsil edilir) N. praemarginata ve
N. morgani ile beraber bulunmaktadir. Burdigaliyen donemindeki Indo-Pasifik etkisi Avrupa M.
praemarginata—morgani—tournoueri ve Indo-Pasifik N. isolepidinoides—sumatrensis—angulosa
gruplarmin Tirkiye’de karigimi ile temsil edilir. Sadece Indo-Pasifik igin karakteristik olan rib’li
Nephrolepidina bireyleri Dogu Anadolu’daki Burdigaliyen ¢okellerinde yaygin olarak bulunmaktadir.

Anahtar Sézciikler: paleobiocografya, hayalin bentik foraminifer, Paleosen—Miyosen, s1g bentik
zonasyon
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Based on the study of mostly hyaline groups of larger Foraminifera in Turkey covering virtually all
zones from SBZ 3 to 25 (Thanetian to Burdigalian) it can be stated that the whole territory belongs to
the Western Tethyan paleobiogeographical realm. Turkish assemblages also allows detecting some
differences from the European faunas and a certain Indo-Pacific influence, which is most important in
the Burdigalian due to the narrowing and shallowing of the Tethyan Seaway having connected the
Eastern and Western Tethys.

All the orthophragminid evolutionary lineages established in Europe could be recognized, moreover
the evolution of some phyla could more completely be reconstructed in Turkey. Four new taxa have
also been described. Based on the nummulitids [mainly focusing on Bartonian to Burdigalian (SBZ 17
to 25) assemblages], no particular deviations from Europe have been found in the specific composition
of Nummulites, Assilina, Operculina and Spiroclypeus. Heterostegina reticulata and H. gracilis in the
Eocene are also common with Europe, meanwhile the late Bartonian H. armenica with rapid
intraphyletic evolution seems to be restricted to Turkey and Armenia. Even more differences between
Turkey and Europe can be found in the specific composition of Cycloclypeus. Instead of the taxa
characteristic for the FEuropean Oligocene, a transitional form between Heterostegina and
Cycloclypeus, (provisionally called as C. aff. droogeri) and an amazingly highly advanced
representative (C. pseudocarpenteri n. sp.) could be recorded from this level in Turkey. On the
contrary to Europe, the genus also occurs here in the Burdigalian, and is represented by C. eidae
reflecting the Indo-Pacific influence in this time.

Miogypsinids in Turkey are of entirely European composition including the presence of
Miolepidocyclina and also the duality of genus Miogypsinoides in the lower Aquitanian (and also in
the top of the Chattian), which allowed us introducing M: sivasensis n. sp., formerly included into M.
bantamensis. The specific composition of lepidocyclinids in Turkey completely contradicts to the
simple picture of one Western Tethyan lineage each for both Fulepidina and Nephrolepidina
suggested by earlier authors, although these lineages can widely be found in Turkey, too. Three new
Eulepidina taxa [E. anatolica n. sp. with an advanced but relatively small embryon and E. elephantina
with giant (up to 4 mm) embryon, both from the uppermost Chattian and E. aff. formosa from the
Burdigalian, also reflecting the Indo-Pacific influence] have been described. In the case of
Nephrolepidina, N. musensis n. sp. with unusually large embryon and equatorial chamberlets co-
occurs in the middle and late Oligocene with N. praemarginata and N. morgani of the main Western
Tethyan lineage, which can also be followed in the Aquitanian. The Indo-Pacific influence in the
Burdigalian is reflected in an unusual mixing of the European N. praemarginata—morgani—tournoueri
and the Indonesian N. isolepidinoides—sumatrensis—angulosa lineages. Even ribbed forms,
characteristic for the latter, widely occur in E Turkey.

Key Words: paleobiogeography, hyaline larger foraminifera, Paleocene-—Miocene, shallow benthic
zonation
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Adriyatik Karbonat Platformunda K/Pg Simir1 (Ust Mastrihtiyen ve Alt Daniyen)
Dolaylarinda Biyotik ve Abiyotik Gelisim
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Adriyatik platformu Ust Mastrihtiyen ¢okelleri rudist-yigisimlarinin yaygm oldugu sig-denizel
kiregtaglar1 ile temsil edilir. Bu s1g-denizel, kismen lagiinel ve gel-git iistii fasiyeslerini i¢ceren ¢okeller
tekrarlanan devirsel gel-git diizliigii birimleri olarak Daniyen'dede gozlenir. Detayda, Mastrihtiyen
birimi kismen bitiimlii, koyu gri mikrit olup, kalinlig1 0.2—2 m arasinda degisen bres seviyesi, boksit
kalintilar1, stramatolitik laminalar, sik sik gozlenen ve paleokarst gosteren seviyeleride igerir. Karst
bolgesinde Ust Mastrihtiyen ve Alt Daniyen istifinin kalinlig1 bir kag metreden 15-20 m ye kadar
degismektedir. Kretase sonu genel olarak karasallasma donemi olmakla beraber denizel birimler Friuli
platformunun (Adriyatik) kuzey-batisindan giiney-doguda Dinarid platformuna kadar uzanmaktadir.
Bu denizel birimler Konavlje, Bra¢ adasi (Livka korfezi), Mt. Kapela, giiney-bat1 Slovenya'nin Karst
bolgesi (Vremski Britof, Dolenja Vas, Sopada, Lipica) ve kuzey-dogu Italya (Basovizza, Padriciano I,
IT) bolgelerinde yiizleklerde tanimlanmistir. Bu birimler Liburnia Formasyonu'nun en alt seviyelerine
ait olup Bournonia spp. Apricardia sp. gibi rudist, Anomia, Stomatopsis, Cosinia gibi mollusk
gruplarin igerirler. Foraminiferler Laffitteina mangaudi (Astre), Dicyclina schlumbergeri Munier-
Chalmas (Bat1 Tetis), Cuneolina cylindrica Henson, C. ketini Inan (kozmopolit), Pseudomphalocyclus
sp. Meri¢ (Turkiye), ve Gyroconulina sp.l1 (Cin'den bilinmektedir) ile temsil edilir. Diger
foraminiferler ise su gruplari igerir: Rhapydionina liburnica (Stache) (orta Neo-Tetis sig-denizel
fasiyeslerinde), Bolivina sp.1, Bolivina sp. 2, Spirolina sp.1, miliolid'ler, i¢ yapist olmayan hayalin
konik foraminifer Fleuryana adriatica De Castro, Drobne, GuSi¢ (Adriyatik'de Mastrihtiyen en
iistiinde tanimlanmigtir). Bununla beraber Bangiana hanseni Drobne ise Neo-Tetis'de en alt
Daniyen'de yukarda bahsedilen birimlere benzer fasiyeslerde bulunmaktadir.

Bir siyanobakteri olan Decastronema barattoloi (De Castro) K/Pg sinirinin hem altinda hemde
iistiinde benzer fasiyeslerde tayin edilmistir. Dasiklad alg Acroporella chiapasensis Deloffre, Fourcade
et Michaud, Meksika orijinli olup bu grup K/Pg smir {istiinde daha yaygindir [Tergestina decastroi
Barattolo, Drobnella slovenica Barattolo (merkezi Neo-Tetis)].

Charophyta K/Pg smirma karsilik gelecek sekilde bati platformunda lagiinel fasiyeslerde yaygimdir ve
bu gruba ait olarak Daniyen'de bolgesel olarak yaygin olan Lagynophora liburnica Stache gozlenir.
S1g-denizel kirectaginda bres seviyesi Diinya'da bilinen 8" C (%0—8) sapmasi, seyrek elementlerin (Ga,
Sm, Zr, Co, Ni, V) varligi, Hg zenginlesmesi (50 ppb'den 300 ppb'e kadar), yiiksek iridyum seviyeleri
(5,8 ppb) ile karakterize edilir. Paleomanyetik zon Ch 29r tanimlanmis olup 40-200 bin seneye karsilik
gelen hiyatus tespit edilmistir.

Anahtar Sozciikler: Ust Mastrihtiyen, K/Pg sinir1, biyotik, abiyotik, Adriyatik karbonat platformu

918



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

Biotic and Abiotic Evolution from the Upper Maastrichtian and the Lowest
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The upper Maastrichtian of Adriatic platform is characterised by shallow water limestones showing the
occurrence of rudist build-ups. These very shallow, partly lagoonal and supratidal deposits are present
during the Danian often included in repeated peritidal cycles. In detail, the lithostratigraphic Maastrichtian
member is represented by dark grey biomicrite, slightly bituminous. It shows an emersion breccia (0.2 m to
2 m thick), thiny bauxite tracs, stromatolite laminas, repeated paleokarst evidence (appearence of
aggregates of Microcodium and palaeosoils). The thickness of the upper Maastrichtian and the lowest
Danian succession consists of some metres to 15-20 m in the Karst area.

Great emersion processes characterize the end of the Cretaceous, but they do not preclude the spreading of
marine areas that are located in the NW part of Friuli platform, that is Adriatic-Dinaric platform
southeasternward. These areas are recorded by outcrops of the following localities: Konavlje, Island of
Bra¢ (Bay of Livka), Mt. Kapela, in the Karst region of SW Slovenia (Vremski Britof, Dolenja Vas,
Sopada, Lipica) and NE Italy (Basovizza, Padriciano I, II). These layers belong to the basal part of Liburnia
Formation. The main fossils are the last rudists Bournonia spp. Apricardia sp., sometimes 1 cm in size, and
the molluscs Anomia, Stomatopsis, Cosinia. The list of foraminifera includes the large taxa, such as
Laffitteina mangaudi (Astre), Dicyclina schlumbergeri Munier-Chalmas of western part of Tethys, together
with Cuneolina cylindrica Henson, and the cosmopolitan C. ketini Thnan, Pseudomphalocyclus sp. Merig
(Turkey), Gyroconulina sp.1, that is known in open shallow platform of China. Other foraminifera are
represented by Rhapydionina liburnica (Stache), that is very common in restricted marine settings of the
central Neo-Tethys, and the small sized species, such as Bolivina sp.1, Bolivina sp. 2, Spirolina sp.1,
miliolids, conical foraminifera without inner structure and hyaline form Fleuryana adriatica De Castro,
Drobne, Gusi¢ (at the top of Maastrichtian — Adriatic Carbonate Platform). Moreover, Bangiana hanseni
Drobne can be considered a co-partner in the similar restricted facies in the lowermost Danian of Neo-
Tethys. The cyanobacteria Decastronema barattoloi (De Castro) represents an element in common between
the both biotas of the same facies, below and above the K/Pg. Dasycladacean algae Acroporella
chiapasensis Deloffre, Fourcade et Michaud shows a Mexican origin. The number of dasycladacean algae
increases above the K/Pg, with the index species Tergestina decastroi Barattolo, Drobnella slovenica
Barattolo (central Neo-Tethys). Charophyta prevail in the lagoons of the western platform in
correspondence to the K/Pg. Actually, gyrogonites of many species occur in restricted settings. During the
Danian of western part of Tethys, a regional taxon is represented by ex Lagynophora liburnica Stache.

The limestone or the breccia of the shallow marine carbonate successions of K/Pg contain worldwide
known evidence, as demonstrated by the excursion of 8" C content (-8%o), the occurrence of rare elements
Ga, Sm, Zr, Co, Ni, V, the enrichemend by Hg (50 ppb to 300 ppb), the presence of magnetic and glassy
sphaerules, higher values of Iridium (to 5,8 ppb), the identification of the paleomagnetic zone Ch 29r and
the definition of a hiatus of about 40 kyr to 200 kyr. Thus, Karst area represents a good field of research
since several interdisciplinary data may produce original information concerning the development of the
biota, including the definition of the extinction speed and the time of colonization of revitalised settings of
the Adriatic platform after the biotic crisis of K/Pg boundary.

Key Words: Upper Mastrichtian, K/Pg boundary, biota, abiota, Adriatic CP

919



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

Bati Tetis Retikule-Nummulites Grubunun Bartoniyen Erken Sattiyen Evrimi
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Retikule Nummulites grubu Bati Tetis Bartoniyen—Erken Sattiyen ¢okellerinde ¢ok yaygin olmakla
beraber, gruba ait tiirlerin siniflamasi ve adlanmasi oldukga karisik bir durum sunmaktadir. Bu nedenle
bu gruba ait topluluklar ilk agamada GB Fransa’dan Ermenistan’a kadar kirk-altt bolgede oncelikle
megalosferik formlarin morfolojik kiyaslamasini yapmak amaci ile Bartoniyen—Erken Sattiyen
araliginda ¢alisilmistir. Calisilan kirk-yedi topluluktan kirk-alti” st Nummulites fabianii-fichteli grubu
icinde gruplanmis olup, Orta Bartoniyen Kegili 1 6rneginde (Elazig, Dogu Tiirkiye) embryo boyutlar
aynmi seviyedeki Nummulites fabianii-fichteli grubu bireylerinden bes kez daha biiyiik olan diger bir
toplulugun varlig1 da ortaya konmustur. Bu bireyler N. hottingeri olarak (N. partschi-lorioli-grubunun
son iiyesi) gruplanmis olmakla beraber tanimlanan 6zellikleri N. ptukhiani’nin orijinal tanim ile
ortiigmektedir. Bu durum, her iki adlama’nin aym tiirii ifade ettigini ve yukarda bahsedilen tiirlerin
sinonim oldugunu gostermektedir. Ancak, ‘N. ptukhiani’ adlamasinin digerine goére Onceligi
bulunmaktadir. Bu durumda N. fabianii grubunun bu tiirden tiiredigini sdylemek miimkiin degildir.

Kirk-altt topluluk megalosferik bireylerde kavki yiizeyinin temel alindigi kalitatif ve ekvatoryal
kesitlerde kavki i¢ ozelliklerinin temel alindigi kantitatif metodlar ile c¢alisgilmistir. Bu topluluklar
grubun evrimsel 6zellikleri ortaya koymak icin yas iliskilerine gore (fosil topluluklar1 ve stratigrafik
konumlar1 temel alinarak) irdelenmis olup, prolokiiliis boyutundaki zaman i¢indeki artigin en giivenilir
parametre oldugu ortaya konmustur. Bununla beraber ayni populasyon iginde O6nemli degisimler
gostermekle beraber kavki-ylizeyi Ozelliklerinde zaman boyutunda go6zlenen degisimlerinde
taksonomik deger tasidigi sonucuna varilmistir. Ortalama loca boyutunda (uzunluk) {i¢iincii tur da
tanimlanan artis ikincil bir 6nem tasimakta olup bunun ekolojik bir faktor olarak ta ortaya ¢ikmasi
miimkiindiir.

Sonug olarak, elde edilen veriler Nummulites fabianii-fichteli grubunun Erken Bartoniyen-Erken
Sattiyen araliginda tek bir evrimsel soy oldugunu gostermekte olup ortalama prolokiiliis boyutu (Py.)
ve kavki ylizeyi 6zellikleri temel alinarak gruba ait alt1 tiir tanimlanmaistir.

Takson P, (nm) Kavki Yiizeyi Kat SBZ zonu
N. bullatus 65-100 |graniiller, retikulasyon yok en alt Bartoniyen erken SBZ 17
N. garganicus 100-140 |yogun graniiller + retikiilasyon erken Bartoniyen ge¢ SBZ 17
N. hormoensis 140-200 |yogun graniiller+ umbo + retikiillasyon gec Bartoniyen SBZ 18
N. fabianii 200-300 |yogun retikiilasyon,zayif graniiller+umbo Priaboniyen- erken Rupeliyen SBZ 19-21
N. fichteli 200-300 |zayif retikiilasyon-diizensiz elek gec Priaboniyen- gec¢ Rupeliyen |SBZ 20-22A
N. bormidiensis 300450 |diizensiz elek erken Sattiyen SBZ 22B

Anahtar Sozciikler: retikule Nummulites, Bartoniyen-Erken Sattiyen, Bati Tetis, taksonomi,
morfometri
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Reticulate Nummulites can be found very often in rock-forming quantity in the Bartonian to lower Chattian
beds of the Western Tethys; however their nomenclature is extremely complicated and rather controversial.
Therefore, and since B-forms are quite rare and often missing, in the first phase of the research we have
concentrated on the comparative morphometric study of megalospheric forms without prejudicing formerly
introduced typological names to particular populations. We used material from fourty-six localities
extending from SW France to Armenia and spanning from the early Bartonian to the early Chattian. Fourty-
seven populations could be encountered, fourty-six of which could be arranged safely into the well-known
Nummulites fabianii-fichteli group. However, in the middle Bartonian locality of Kegili 1 (eastern Turkey)
another population of reticulate Nummulites bearing about five times larger embryon than that of the
population belonging to the N. fabianii-fichteli-lineage from the same sample could be observed. This
population has been identified with N. hottingeri (the end-member of the N. partschi-lorioli-lineage) on the
one hand but also with the original description of N. ptukhiani (later widely accepted as the precursor of N.
fabianii) on the other. This means that the two names are synonymous and N. ptukhiani bearing priority
advantage over N. hottingeri has to be applied for these forms. On the other hand, it can by no means be
used for the precursor forms of N. fabianii.

The fourty-six populations belonging to the Nummulites fabianii-fichteli group have been analyzed
qualitatively by means of the surface characteristics and quantitatively by means of the internal features
observable in the equatorial section of A-forms. In order to distinguish the evolutionary trends from the
ecologically or ontogenetically induced phenomena we arranged the fourty-six populations according to
their supposed ages based on the accompanying fossils and/or stratigraphical positions.

The inner cross-diameter of the proloculus has been proven to be the most reliable evolutionary parameter.
Beside, the evolution of surface characteristics (not detailed here) is also usable in this sense, although it
shows great intrapopulational variation partly because of the ontogeny. The increase of the average length
of chambers (accompanied by general flattening) in the third whorl is of secondary importance in
recognizing the evolution of the group because it is affected also by ecological factors. Finally, the
tightness/laxity of the spire and the relative width of the spiral cord in the third whorl are clearly the
functions of the actual paleoenvironment.

As a result, the Nummulites fabianii-fichteli group is proven to form a single but rather variable
evolutionary lineage within the early Bartonian to early Chattian development of which six evolutionary
stages (considered as species) could be recognized (we could not study the middle—late Lutetian precursor
forms). The safety of identification of these evolutionary stages with particular species names is of different
degree. The six species are defined primarily on the basis of the average inner cross-diameter of the
proloculus (Pye.n) and secondarily by the surface characteristics as follows:

Taxon Ppcan (LmM) Surface Stage SBZ zone
N. bullatus 65-100 |granules, no reticulation basal Bartonian early SBZ 17
N. garganicus 100-140 [heavy granules + reticulation early Bartonian late SBZ 17
N. hormoensis 140-200 [heavy granules + umbo + reticulation late Bartonian SBZ 18
N. fabianii 200-300 |heavy reticulation, weak granules + umbo  |Priabonian to early Rupelian SBZ 19-21
N. fichteli 200-300 [weak reticulation to irregular mesh late Priabonian to late Rupelian |SBZ 20-22A
N. bormidiensis 300450 [lirregular mesh early Chattian SBZ 22B

Key Words: Reticulate Nummulites, Bartonian-Early Chattian, Western Tethys, taxonomy, morphometric
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Orta Asya Alt Paleojen Iri Bentik Foraminiferleri ve Biocografik Ozellikleri
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Tiirkmenistan, Ozbekistan ve Tacikistan’in (Orta Asya) giiney kisimlarinda zengin olmayan erken
Paleojen iri bentik foraminifer topluluklari tanimlanmistir. Bu bolgeler paleocografik olarak erken
Paleojen doneminde Turanian provinsinin en giiney-dogu kismini temsil etmekte olup, giineyde
Afganistan ve Iran havzalari ile sinirlandirilmistir. Bu bolgelerde iri bentik foraminiferler Eosen
doneminde cins bazinda peri-Tetis topluluklarina ¢ok benzemekle beraber tiir ¢esitliligindeki azlik ile
bu bolgelerden farkliliklar gdstermektedir (Bu bolgelerdeki Paleojen Nummulites ve Discocyclina
gruplariin dagilimi i¢in Bugrova, 1991’ e bakiniz).

Orta Asya bolgesinde Orta ve Ust Paleosen ¢okelleri Bukhara kati iginde incelenmekte olup gok
zengin bir pelesipod ve bentik foraminifer toplulugu ile temsil edilir. Tiirkmenistan giineyinde bu kat
miliolid ve rotalid foraminiferli kiregtaslar1 ile temsil edilmekte olup Bugrova (1991) tarafindan
burada tanimlanan Nummulites fraasi, N. aff. spileccensis, N. deserti ve N. solitarius gibi gruplar bu
caligma kapsaminda tanimlanmamuistir. Tetis’ de Paleosen doneminde yaygmn olan Kathina ve
Lockhartia gruplan ise bu ¢okellerde bulunmaktadir. Peri-Tetis istiflerinde bilinmeyen bu gruplarin
varligt Paleosen doneminde Tiirkmenistan ve kuzey Afganistan havzalarmin baglantili oldugunu
ortaya koymaktadir.

Kuschka (Tiirkmenistan) ve bati Tacikistan bdlgelerinde Alt Ipreziyen Suzak kati Morozovella
subbotinae zonuna ait planktonik foraminiferleri iceren kumtagi ve kiltasi fasiyesleri ile temsil edilir.
Bu istif’te Nummulites panteleevi, N. aff. praemurchisoni, ve seyrek D. dispansa taurica, D. augustae
sourbetensis ve Nemkovella strophiolata fermonti, ilk kez tanimlanmistir.

Ust Ipreziyen iri bentik foraminiferleri Tiirkmenistan ve Tacikistan’da Alai katinda tek bir tiir;
Nummulites baisunensis ile temsil edilmektedir. Bu katin konumu Morozovella aragonensis zonu ve
NP13 - NP14 zonlan gegisine karsilik gelen kalkerli nannoplanktonlar ile tanimlanmistir. Alai katinin
monospesifik Nummulites toplulugu ayn1 donemde diger peri-Tetis bolgelerinden (Kirim, kuzey
Kafkaslar, Kuzey Aral, Mangyshlak) tanimlanan zengin topluluklardan (N. distans, N. nitidus, N.
pratti ve N. irregularis gruplarl) olduk¢a farklidir. Nummulites baisunensis morfotipleri N.
planulatus’a ¢ok benzemekle beraber daha kiicilk protokon boyutlarina sahiptir. Nummulites
baisunensis’e en yakin tiir Japonya ve Tayvan’da Ust Ipreziyen istiflerinden tanimlanmis olan N.
Jjunbarensis 'dir.

Orta Asyada Ust Liitesiyen—Bartoniyen iri bentik foraminiferleri Turkestan katinda yaygin olarak
bulunmaktadir. Bunlar kuzey peri-Tetis igin karakteristik olan Nummulites orbigny ve N.
prestwichianus gruplaridir. Orthophragmines grubu ise Discocyclina augustae augustae ve D.
dispansa sella ile temsil edilir.

Sonu¢ olarak, Orta Asya iri bentik foraminifer topluluklari Paleosen ddneminde bu bdolgenin
Afganistan havzasi, Erken Ipreziyen ve Geg Liitesiyen—Bartoniyen’de ise peri-Tetis (genelde
Transcaspian) havzalar1 ile bir baglantismin oldugunu ortaya koymaktadirlar. Ust Ipreziyen
monospesifik Nummulites topluluklari ise endemik tiirleri ile bu dénemde bu baglantinin kesildigine
isaret eder.

Anahtar Sozciikler: Orta Asya, Paleojen, endemik, iri bentik foraminifer
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Larger Foraminifera from Lower Paleogene of Middle Asia
and Their Biogeographic Significance

Elena Zakrevskaya

Vernadsky State Geological Museum RAS, Mokhovaya 11, bl.2, Moscow 125009 Russia
(E-mail: zey@sgm.ru)

In southern areas of Turkmenistan, Uzbekistan and Tadzikistan (Middle Asia) there are several horizons
with poor assemblages of Larger Foraminifera (LF). In paleogeographic relation these regions in early
Paleogene were situated in the most south-eastern part of Turanian province, bordered with Afghanistan
and Iran basins from the South. In LF generic composition the Eocene assemblage was close to the
peritethian ones, differing in low specific diversity and sometimes in their endemism. The last review of
Paleogene Nummulites and Discocyclinas of Middle Asia can be found in paper by E.M. Bugrova (1991).
The new data on LF systematic composition were received in result of their redefinition mainly from
Turkmenistan locations.

Middle and upper Paleocene deposits in Middle Asia are referred to as Bukhara regiostage and
characterized by the rich assemblages of pelecypods and benthonic foraminifera. In the South of
Turkmenistan this regiostage is represented by foraminiferal limestones rich in Miliolids and Rotaliids. But
Nummulites fraasi de la Harpe, N. aff. spileccensis Munier-Chalmas, N. deserti de la Harpe and N.
solitarius de la Harpe, previously pointed out here (Bugrova, 1991 and ets.) were not identified. At the
same time, the paleocenic Kathina and small Lockhartia are usual in these limestones. The presence of
these genera, which are unknown from the other peritethian regions, as well as character of miliolid
limestones facies show the connection between Turkmenistan and Northern Afghanistan basins in
Paleocene.

Lower Ypresian Suzak regiostage in Kuschka region (Turkmenistan) and in western Tadzikistan is
represented by sandstones and clays, which include the assemblage of planktonic foraminifera of
Morozovella subbotinae zone. Besides of Nummulites panteleevi Nemkov and N. aff. praemurchisoni
Nemkov et Barkhatova, the rare D. dispansa (Sowerby) taurica Less, D. augustae Weijden sourbetensis
Less and Nemkovella strophiolata (Glimbel) fermonti Less, were identified here for the first time.

Upper Ypresian LF are represented only by one species — Nummulites baisunensis Nemkov, Ashurov et
Barkhatova, which forms nummulitic limestones in Alai regiostage of Turkmenistan and Tadzikistan. The
position of this regiostage is identified after planktonic foraminifera as Morozovella aragonensis zone and
after nannoplankton as transitional between NP13 - NP14 zones. Monospecific nummulitic assemblage of
Alai regiostage sharply differs from upper Ypresian assemblages of other Peritethian regions (Crimea,
North Caucasus, North Aral, Mangyshlak), which are most diverse in peritethian Eocene and represented
by the large Nummulites from N. distans, N. nitidus, N. pratti and N. irregularis groups. The morphotype of
Nummulites baisunensis close to N. planulatus (Lamarck), but differ from the last by very small test and
protokonch. Interestingly, that the most close species to Nummulites baisunensis is N. junbarensis
Matsumaru, which was established in Upper Ypresian — Lower Lutetian of Japan and Taiwan.

Upper Lutetian—Bartonian LF are widely distributed in Turkestan regiostage of Middle Asia. They are
represented by typical for North Peritethys Nummulites orbigny (Galeotti) and N. prestwichianus Jones.
Orthofragminae of Turkestan regiostage belong to Discocyclina augustae augustae Weijden and D.
dispansa (Sowerby) sella (d’ Archiac).

So, the systematic composition of Middle Asia LF shows the connection of this region with Afghanistan
basins in Paleocene and with Peritethian (mostly Transcaspian) basins in Early Ypresian and Late Lutetian—
Bartonian. The Upper Ypresian monospecific nummulitic assemblage with endemic species is the evidence
of Middle Asia basins isolation in this time.

Key Words: Middle Asia, Paleogene, endemism, larger foraminifera
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Geg Ipreziyen (Kuiziyen) Rotalid Foraminiferleri ve Biocografik Onemi

Andrea Benedetti, Massimo Di Carlo ve Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-posta: andrea.benedetti@uniromal..it)

Rotalid foraminiferler Geg Ipreziyen (Kuiziyen) sig-denizel Neo-Tetis ¢okellerinde hakkinda en az
bilgiye sahip oldugumuz iri bentik foraminifer gruplarindan birisidir. Bu dénemde grubun bollugu ve
bir ¢ok rotalid taksa’nin kisa stratigrafik dagilimli oldugu bilinmesine ragmen biyostratigrafik
potansiyeli taksonomik zorluklardan dolay1 heniiz ortaya konmamistir. Kavkinin ve kanal sisteminin
kompleks bir yap1 goOstermesi bu grup iizerine yapilan c¢alismalar1 etkileyen etmenlerdir. Bu
nedenlerden dolayr bu gruplarin paleontolojik kullanilirligini saglamak i¢in esnek olan bir kriterler
sistemi ile tanimlama yapilmalidir. Oncelikli amaglardan birisi 6zellikle bu gruplarin aksiyal kesitlerde
¢ok iyi tanimlanmalaridir. Bu amagla Maiella Mt. (Apulian bolgesi, Orta italya) ve orta Sicilya (Monte
Bosco Formasyonu’nun — Pre-Panormide bolgesi — klast’larindan tanimlanmiglardir) bolgesinde yas
konagi alveolinidler ile Kuiziyen olarak saptanmis ¢okellerdeki rotalid gruplar tanitilmistir.

Anahtar Sézciikler: Foraminifer, Rotaliidae, Ipreziyen, biyostratigrafi, Maiella, Sicilya, Apulian
bolgesi, pre-Panormide bolgesi
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Late Ypresian (Cuisian) Rotaliids (Foraminiferida)
and Their Biostratigraphic Potential

Andrea Benedetti, Massimo Di Carlo & Johannes Pignatti

‘La Sapienza’ University of Rome, Earth Sciences Department, I-00185 Rome, Italy
(E-mail: andrea.benedetti@uniromal..it)

One of the least known groups of larger benthic foraminifers of the Late Ypresian (Cuisian) are a
number of as yet undescribed rotaliids, which commonly occur in shallow-water deposits from the
central Neo-Tethys. Despite their relative abundance and short distribution range, the biostratigraphic
potential of these taxa is as yet unknown, mainly due to relevant taxonomic difficulties. The
complexity of the test and the canal system in the Rotaliidae and the necessity to investigate specimens
from thin sections are the most common obstacles to investigate in detail these taxa. In the light of
these difficulties, systematic description at the high qualitative standard level normally achieved in
larger foraminifera may seem a daunting or unfeasible task. From these considerations arises the
necessity to recognize provisionally flexible operative criteria, in order to establish working
hypotheses for employing these taxa. Because many of these taxa are distinctive, a primary goal is
adequate illustration, especially in axial sections, useful for practical recognition purposes.

Consequently, we present a selection of rotaliid taxa from the Maiella Mt. (Apulian domain, Central
Italy) and central Sicily (clasts from the Monte Bosco Fm., pre-Panormide domain) from Cuisian
deposits, dated by means of alveolinids, with higly distinctive axial sections, in order to establish a
baseline for future biostratigraphical use. The taxa are provisionally described and their generic
attribution is discussed.

Key Words: Foraminiferida, Rotaliidae, Ypresian, biostratigraphy, Maiella, Sicily, Apulian Domain,
pre-Panormide Domain
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Bat1 Tetis Nummulites perforatus Grubunun Orta Eosen Evrimi

Botond Kertész' ve Gyorgy Less

" COLAS-Eszakké Banydszati Kft., H-3915 Tarcal, Malom str. 10., Hungary
(E-posta: kertesz.botond@eszakko.hu)
? University of Miskolc, Institute of Mineralogy and Geology, H-3515,
Miskolc-Egyetemvaros, Hungary

Orta Eosen sig-denizel istiflerinde yaygin gruplardan biri olan Nummulites perforatus grubunun
megalosferik (A formlar1) formlar1 biyometrik olarak ¢alisilmistir. Derlenen malzeme Ispanya ve
Tiirkiye arasindaki bir bolgeyi kapsamakta olup tim Orta Eosen donemini (Liitesiyen-Bartoniyen)
temsil eder. Caligilan 6rneklerde soy’lari tanimlayan en iyi iki parametre, ortamsal kosullardan
bagimsiz olarak davrandigi gdézlenen embryonik ilk locanin (prolokiiliis) boyutu ve ii¢lincii turdaki
loca boyutu olarak tanimlanmaistir.

N. perforatus grubunda ortalama prolokiiliis boyutu temel alinarak iki soy tanimlanir: sadece bolgesel
olarak (kuzey-dogu Ispanya) tanimlanan N. tavertetensis, ve tim Bat1 Tetis’de yaygm olan N.
perforatus gruplari. Birinci grupta Orta Liitesiyen i¢in karakteristik olan N. tavertetensis Reguant &
Clavell 1967, Geg Liitesiyen i¢in tipik olan N. puigsecensis Reguant & Clavell 1967 tarafindan takip
edilir. Bu grubun i¢inde tanimlanabilecek en son takson ise Ge¢ Bartoniyen yasli ve simdilik N. biedai
complanatus Reguant & Clavell 1967 olarak tanimlanan formlardir. N. perforatus grubu Erken
Liitesyen N. obesus d’Archiac 1852, Orta—Geg Liitesiyen N. leineri Schaub 1962 ) ve Orta Liitesyen
N. aff. lehneri Schaub 1981 ve Geg Liitesiyen N. perforatus (Montfort 1808) ve N. aturicus Joly &
Leymerie 1848 ile temsil edilir. N. perforatus Erken/Ge¢ Bartoniyen sinir1 civarinda yok olmus, N.
aturicus grubundan Erken Bartoniyen’de N. meneghinii d’Archiac & Haime 1853 ve Ge¢ Bartoniyen
icin karakteristik olan N. biedai Schaub 1962 tiiremistir.

Anahtar Sozciikler: Nummulites, evrim, orta Eosen, biyometri
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Middle Eocene Evolution of the Nummulites Perforatus Group
in the Western Tethys

Botond Kertész' & Gyorgy Less®

" COLAS-Eszakké Banydszati Kft., H-3915 Tarcal, Malom str. 10., Hungary
(E-mail: kertesz.botond@eszakko.hu)
? University of Miskolc, Institute of Mineralogy and Geology, H-3515,
Miskolc-Egyetemvaros, Hungary

We present the biometric evaluation of A forms in the Nummulites perforatus group, which is one of
the main fossils in the Middle Eocene shallow water sediments. Lineages and taxa of this group are
defined with the help of the biometric measurement system and population statistical method devised
for the A forms of Nummulites. The examined material spans from Spain to Turkey and covers the
entire Middle Eocene (Lutetian—Bartonian) interval. From the biometric parameters of the
paleontological populations studied in a sample, the two characteristic features that best specify the
lineages are the size of the embryonal first chamber (proloculus) and the populational mean of the
average chamber length in the 3rd whorl, these two being largely independent of environmental
effects.

In the N. perforatus group we could point out two lineages based on proloculus size: one is the local
(Northeast Spain) lineage called N. tavertetensis, the other is the N. perforatus lineage spanning across
the entire Western Tethys. In the first lineage, the starting taxon is N. tavertetensis Reguant & Clavell,
1967, characteristic of the middle Lutetian. It is followed by N. puigsecensis Reguant & Clavell, 1967
of the late Lutetian. The last definite taxon of the lineage is the late Bartonian form provisionally
called N. biedai complanatus Reguant & Clavell 1967. The starting taxon of the N. perforatus lineage
is N. obesus d’Archiac 1852 (early Lutetian), followed by N. lehneri Schaub 1962 (middle to late
Lutetian) and its variant N. aff. lehneri Schaub 1981 (middle Lutetian). In the late Lutetian M.
perforatus (Montfort 1808) and N. aturicus Joly & Leymerie 1848 developed from N. lehneri. The
first of them becomes extinct at the early/late Bartonian boundary, from the latter N. meneghinii
d’Archiac & Haime 1853 is developed in the early Bartonian and V. biedai Schaub 1962, which is the
zonal marker taxon of the late Bartonian.

Key Words: Nummulites, evolution, middle Eocene, biometry
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Sinjar Havzasi (Kuzey-Bat1 Irak) Oligosen Istifinin Litostratigrafi,
Biyostratigrafi Ve Sekans Stratigrafisi

Nabil Al-Banna', Majid Al-Mutwali® ve Nawzat Ismail’

! University of Mosul, Dam and Water Resource Research Center, Mosul, Iraq
? University of Mosul, Department of Geology, College of science, Mosul, Iraq
( E-posta: mmutwali2006@yahoo.com)

3 University of Koi College of Engineering, Irbil, Irag

Irak’ta, Resif ve resif-gerisi Oligosen kirectag: istifleri kuzey batidan (calisma sahasinin dogusu)
gliney doguya dogru kusaklar halinde uzanirlar. Sinjar Havzasi’nin bu birimleri Orta Eosen yash
Jaddala Formasyonu’nu uyumsuz olarak iizerlerler. Bu calismanm konusunu Sinjar antiklinal’inde
olgiilen ii¢ kesit ve Butmah antiklinal’inden elde edilen kuyu verileri olusturmaktadir. Biyostratigrafik
caligmalar ile dort planktonik foraminifer zonu (Pseudohastigerina micra Kismi—Menzil Zonu,
Globigerina ampliapertura Kismi-Menzil Zonu, Globorotalia opima opima Menzil Zonu ve
Globorotalia opima opima Menzil Zonu) ve dort bentik foraminifer zonu (Nummulites fichteli-
Nummulites intermedius Topluluk Zonu, Borelis pygmaeus Menzil Zonu ve Praerhapydionina
delicata-Austrotrillina howchini-Peneroplis evolutus Topluluk Zonu) tammmlanmustir. Istif’te iki
sedimanter devirsellik gézlenmis olup birincisi st batiyal ve gel-git diizliigiinde ¢okelmis olan Palani ,
Sheikh Alas ve Shurau formasyonlarimi (Alt Oligosen), ikinci devirsellik Tarjil ve Bajwan
formasyon’larini igerir. Baba Formasyonu caligma alaninda gézlenmemistir. Tarjil Formasyonu tist
batiyal ve self, Bajwan ise gel-git alt1 ve gel-git ortaminda ¢okelmislerdir. Sekans stratigrafik analizler
kuzey-dogu Arap plakasinin Arap ve diger Avrupa istifleri ile korelasyonunu gosteren Oligosen
istifinin 10.9 milyon sene iginde ¢okeldigini gdstermektedir.

Anahtar Sozciikler: sekans stratigrafi, Oligosen, Sinjar Havzasi, Irak
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Litho, Bio and Sequence Stratigraphy of Oligocene Succession
in Sinjar Basin Northwestern Iraq

Nabil Al-Banna', Majid Al-Mutwali* & Nawzat Ismail’

! University of Mosul, Dam and Water Resource Research Center, Mosul, Iraq
? University of Mosul, Department of Geology, College of science, Mosul, Iraq
(E-mail: mmutwali2006@yahoo.com)

3 University of Koi College of Engineering, Irbil, Irag

The distribution of Oligocene succession in Iraq is quite closely follows the same pattern set in
Middle—Upper Eocene time. The reef-back reef limestone to deposit along a linear trend, running a
cross the entire region, approximately from northwest (the eastern part of the studied area) to south
east of Iraq.

The Oligocene succession in Sinjar basin unconformabley overlies the Jaddala Formation (Middle
Eocene) and unconformable to relative conformable surface underlain Anah and Ibrahim formations.
Three surface sections along Sinjar anticline and one core hole in Butmah anticline are formed the
basis for our study.

The study of biostratigraphic analysis results in recognized of four planktonic foraminiferal biozones
(Pseudohastigerina micra Partial - Range Zone, Globigerina ampliapertura Partial - Range Zone,
Globorotalia opima opima Total-Range Zone and Globorotalia opima opima Total-Range Zone) and
four benthonic foraminiferal biozones (Nummulites fichteli-Nummulites intermedius Assemblage
Zone, Borelis pygmaeus Total - Range Zone and Praerhapydionina delicata-Austrotrillina howchini-
Peneroplis evolutus Assemblage Zone.).

The main sedimentary facies were distinguished through out the succession, which represented two
sedimentary cycles, the first cycle embraces Palani, Sheikh Alas and Shurau formations (lower
Oligocene) deposited in upper bathyal to intertidal environments and the second cycle includes Tarjil
and Bajwan formations, while the Baba Formation was not observed in the studied sections, probably
it reflect lateral stacking development of the barrier to the west. Tarjil Formation was deposited in
Upper bathyal to middle shelf environments while Bajwan Formation deposited in subtidal to tidal flat
environment.

Sequence stratigraphic analysis as calibrated by sedimentary facies and biostratigraphy delineated two
depositional sequences of Third-order. Thus suggest the studied Oligocene succession deposited in
about 10.9 million years and they show good correlation of the northeast Arabian platform with other
parts of Arabian platform and European sequences.

Key Words: sequence stratigraphy, Oligocene, Sinjar basin, Iraq
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Nummulitid’lerin Hidrodinamik Davranisi:
Sayisal A¢iklamalar ve Sonuclarin Tartisilmasi

Antonino Briguglio

Institut fiir Paldontologie, Universitdt Wien, Althanstrafle, 14, A-1090 Vienna, Austria
(E-posta: antonino.briguglio@univie.ac.at)

Kavkilarin su enerjisi-stresi ile davranigini sayisal bir sistem ig¢inde agiklamak i¢in hidrodinamik
parametrelerin hesabi bir ka¢ basamagi g6z oniline almalidir. Bunlar ortam, tasinma ve kavki
depolanmasi konularinda onemli bilgiler sunar. Nummulites-yigisimlar1 olarak bilinen g¢dkellerin
olusumu, veya fosil gruplarin bir yamagta dagilimi tamamen bilinmemekle beraber hidrodinamik
mekanizmalarin iyi anlagilmasi bu konularin iyi anlasilmasina temel olusturabilir.

Kavki ilke ilgili parametreler kavki uzunlugu (boyu), ara boy (en), kiigiik boyut (yiikseklik veya
kalinlik), ekvatoryal kesit alani, aksiyal kesit alan1 ve yogunluk olarak siralanir. Bu 6lgiimlerden
asagidaki parametreler elde edilir: ger¢cek nominal boyut, hacim, elde edilen kiirenin boyutu ve
¢Okelim hizi, makaslama stresi, sekil entropisi, kiiresel olmayan partikiiliin ¢okelme hiz1 ve karsilik
gelen partikiiliin ¢okelim hizi, siiriiklenme katsayisi, u¢ ¢okelim hizi ve Reynold sayisi. Bu
parametrelerin kendi aralarindaki iligkisi bir partikiiliin enerji girigimi ile ilgili hidrodinamik
davranisini agiklar

Sig-denizel bir ortamda dalgalar, gel-git, kiy1r akintilari, taban akintilari, fluviyal diizliikkler ve diger
akintilar ve bunlarin birlesmesi ile olusan ¢ok degisik enerji girdileri gz Oniine alinmalidir. Tiim
enerji kaynaklari enerjinin sayisal degerlendirilmesini igeren matematiksel ydntemlerle analiz
edilebilirler. Her bir bolge igin enerji girdisi ile kavkilarin hidrodinamik davranisi birlestirilerek
paleortamsal modellerin olugturulmasi miimkiin olabilir.

Anahtar Sézciikler: hidrodinamik, Nummulitidae, derinlik dagilimi, paleortam modelleri
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Hydrodynamic Behaviour of Nummulitids:
Numerical Explanation and Discussed Results

Antonino Briguglio
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(E-mail: antonino.briguglio@univie.ac.at)

The calculation of hydrodynamic parameters for quantifying the behaviour of tests under water energy
stress must take into account several steps; they give much information about environment, transport
and accumulation processes. The formation of the so called ‘Nummulites banks’ or the distribution of
forms and species on a slope or a ramp is still partially unclear and hydrodynamics could give an
advance for understanding the mechanical processes leading to the various deposition forms.

The parameters directly measured on the test are: largest diameter (length), intermediate diameter
(width), smallest diameter (height or thickness), equatorial section area, axial section area and density.
The following parameters are derived from these direct measurements: true nominal diameter, volume,
dimensionless size of the equivalent sphere, dimensionless settling velocity of the sphere, critical shear
stress, critical shear velocity, shape entropy, settling velocity of a non spherical grain, settling velocity
of the equivalent sphere, drag coefficient, terminal settling velocity and Reynolds number.

These parameters and their inter-relations describe the hydrodynamic behaviour of a particle as an
answer to the energetic input.

Different kinds of input must be considered in a shallow marine environment such as tides, waves,
long shore currents, bottom currents, fluvial plains, hyperpycnal flows, and combinations of these at
the same time or in an sequence through time.

Every energy source can be mathematically analysed resulting in numerical evaluation of the input.
Combining the form and intensity of energy input with the hydrodynamic response of the test will give
an upgrade on the paleoenvironmental reconstruction in terms of physical variables and the geographic
setting in each area. Some examples for recognized shallowing upward tendencies, turbulence
variation and sea level variations are given just by exercising the calculated hydrodynamic parameters.

Key Words: hydrodynamics, Nummulitidae, depth distribution, paleoenvironmental reconstruction
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