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Preface

The Organizing committee of the Eleventh International Workshop on Agglutinated Foraminifera
(IWAF ZHOFRPHVY HYHU\RQH WR $*+ 8QLYHUVLW\ RI 6FLHQFH
strongly believe that this event will provide an opportunity to discuss novel ideashare the
experience for specialists from all over the world after long break caused by-Thpigndemic.

‘H KRSH \RX HQMR\ \RXU VWD\ LQ .UDNyZ (XURSHDQ FDSLWDO |
The city, first mentioned ithe diary of an Ard traveller, lbrahim ibn Jacob in 965, is considered

as one of thenostfamous in this part of Europe. It is the top tourist destination of Poland, famous

for the XIllII th century Old Town with Market Square and the Cloth Hall (Sukiennice), the Wawel

Royal Castle as well as KazimierzThe Old Jewish Quarter. UDNyZ LV DOVR FDOOHG D
science and higher education becausdhef7 universities located here, including the oldest in

Poland +the Jagiellonian University and the largest technical univigrsi AGH University of

Science and Technologyoday AGH University has more than 20,000 students, 16 departments,
VHYHUDO GLGDFWLF DQG VFLHQWLILF FHQWUHY VWXGHQWTV
Micropaleontological Foundation MicropressuEbpe, whose headquarter is in the main building

of AGH.

We are grateful to more than 30 scientists who registered for NMARNd who submitted more

than 35 papers that are included in this volume. These papers are fundamental to thé IWAF
and they wi certainly be the basis of numerous discussions and presentations of the latest
investigations on agglutinated foraminifer@he programme of our meeting has been carefully
planned and divided into two oral and poster sessianEDONLQJ W R X dd Rig¢wingtbeNy Z D
amazing collections in the European Micropaleontological Reference Cemised in the office of
Micropress Europe

The committee enthusiastically supports the Workshop on Agglitunated Formaninfera to make it
interesting and highly inspickfor further research. We sincerely hoe IWAF11 experience

will be beneficial for every participant. In particular, we believe that young researchers taking a
part in IWAR11 will achieve satisfied results on the ground of agglutinated foraminifera.

We hope you enjoy the meeting

The IWAF11 Organizing Committee
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Grzybowski Award for 2023tProfessor Barbara Olszewska

Justyna KOWALKASPRZYK! and Michael A. KAMINSKF

IAGH University of Science and Technology, Faculty of Geology, al. Miicza 30, 30 .UDNyZ
Poland.
2Geosciences Department, King Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia.

Figure 1.The research group of Loeblich and Tappan at UCLA in 1985. From left to right: Helen Tappan,
Alfred R. Loeblch, Barbara Olszewska, Tim Patterson and two assistants.

Professor Barbara Olszewska is one of the leading figures in the field of
Micropaleontology, especially in the area of foraminiferal biostratigraphy and
paleoenvironmental interpretation. Her inwgations have led to a deeper understanding

of the diversity of Carpathian foraminifera as well as their usefulness as stratigraphic tools
that form the basis for dating despa sedimentary deposits. Professor Olszewska has
spent the last 50 years invegstiing the deepgea foraminiferal assemblages, and the
agglutinated foraminifera in particular.

Barbara Olszewska began her career path in the late 1950s at the Geological Technical
School in Krakow. Upon graduating in 1961, she was hired by the Statlod®al
Institute, Carpathian Branch in Krakow where she spent the rest of her professional career.
She earned her masters degree in 1969 at the AGH University of Science and Technology,
and her PhD degree in 1975 at the Polish Academy of ScienceS84rstie was awarded

her habilitation (=D.Sc.) at the State Geological Institute. On November 23, 2005 she
received the title of Professor from the President of the Polish Republic.

Since 1984, Barbara Olszewska has held various administrative poste &tate
Geological Institute, first as head of the Micropalaeontological Laboratory in the
Department of Regional Geology (198490), then as Deputy Director of the State
Geological Institute, Carpathian Branch, as well as Director of the Division of
Fundamental Research. Then until 2000 she was head of the Stratigraphy and Petrology
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Laboratory of the Geology Division, and from 2001 to 2004 she was the Deputy Director
of the Division or Cartography and Regional Geology of the State Geological Institute,
Capathian Branch. During her tenure she initiated new areas of research, such as
calcareous nannoplankton biostratigraphy, microfacies, graphic correlation, as well as the
application of microfossils to sequence stratigraphy. She made efforts to gathbertoge

(or retrain) experts from the various subdisciplines of Micropaleontology in order to build

a multidisciplinary team that could carry out integrated research on the biostratigraphy and
paleoenvironments. She also expanded the remit of the State Babldugtitute,
Carpathian Branch to include the area of the Carpathian Foredeep as well as the internal
units of the Carpathians (e.g., Olszewska, 2008).

In her own research, Barbaralszewska invested much effort into her
micropalaeontological studied.i$ important to point out the sheer breadth of her interests,
expecially in this era of evencreasing specialization within our field. She undertook
studies of various groups of foraminifera, from planktonics to agglutinated benthics, to
shallowwater calcareous benthics. In addition to studying whole specimens, she often
undertook studies of carbonate rocks in thin section, and became one of the very few
experts on this topic in the Carpathian area (e.g., Olszewska 2005, 2010). Her studies of
carbonges in thin section lead her to work with other biostratigraphically important
calcareous microfossils such as calcareous dinocysts, calpionellids, calcareous algae, and
evenincertae sedisnicrofossils, and microscopic fragments of larger fossils. 8Sites

all areas of the Carpathians, with her main area of study being the Outer Carpathians and
their foredeep. She also worked on exploratory boreholes that were drilled through the
Carpathians in the search for hydrocarbon reservoirs (Olszewska, 2014).

$PRQJ %DUEDUD 20OV]HZVNDYV JUHDWHVW DFKLHYHPHQ
paleoenvironmental studies of the Outer Carpathians (Morgiel & Olszewska, 1981,
Olszewska 1997), and the Carpathian Foredeep (Olszewska 1999). -&imbhared the

36 W Udphy Lahtl Correlation of Paleogene and Neogene Deposits of the Outer
&DUSDWKLDQV DQG WKHLU )RUHGHHS® DQG DOVR FRQWU
Polish Characteristic and Inde RVVLOV’ 20V]HZVND HW D-O

%LH NRZVND 20V]IHZVND 6KH DOVR VWXGLHV W
microfossils of the European Platform sediments found beneath the Carpathian nappes
(Olszewska 2001, 2004). Using an integrated ofibssil approach, she arrived at a re
interpretation of the age of the Cieszyn Limestones (Olszewska, 2005; Olszewska et al.,
2008). She also studies exotic rocks from the Carpathian flysch in an effort to understand
their sources and provenance (e.g.,z&lgska & Oszczypko, 2010; Olszewska et al.,

2011).

Barbara Olszewska did not restrict herself to working on material from southern Poland or
to collaborating with Polish scientists. In 198885 she had a postdoctoral position
funded by UCLA, during wlih she worked with an international team under the
supervision of Alfred Loeblich and Helen Tappan. At the time, Loeblich and Tappan were
ZRUNLQJ RQ WKHLU ERRN 3)RUDPLQLIHUDO *HQHUD DQC
Tappan, 1987). Barbara took on thesk of revising the bolivinids and updating the
classification and description of a large number of genera. She also collaborated with
scientists who were investigating other areas of Europe, for example the Ukraine
(Gutowski et al., 2005; Krajewski & Olewska, 2007), Slovakia (Morycowa &
Olszewska, 2013), and even Egypt (Welc et al., 2013). She took part in the team that
studied the micropaleontology and chronostratigraphy of the flysch deposits of the
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Morrocan Rif, and examined the faunal connectiond Mite Carpathians (Morgiel &
Olszewska, 1981b).

Professor Barbara Olszewska is the author of over 100 scientific publications and dozens
of archived reports. She worked with leading scientists and research institutions as well as
with national and interational petroleum companies. However, her career was not limited
to scientific reportstshe also successfully supervised three Ph.D. students. She served as
referee or external examiner for many other masters, Ph.D., and habilitation projects. She
reviewed articles for Polish and International journals, as well as many research proposals.
She played an active role in various geological committees and societies, such as the
Scientific Committee of the Polish Geological Institute (from 1991), the Adwisor
Committee of the Centre for Research Excellence on the Abiotic Environment REA (from
2002). She served on the editorial boardsCGaologica Carpathicaand well as the
publications of the Polish Geological Institute.

Although Professor Barbara Olszewskfcially took her retirement, she remains active in
scientific circles She continues to advise and support her younger colleagues. Thanks to
her knowledge of foreign languages, she remains in contact with scientists from a broad
circle. For the youngageneration she is not only a role model, but she is also a kind and
generous person with broad interesthat are not restricted to Geology.

References:
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Celebrating Fourty Years of IWAF

William A. BERGGREN and Michael A. KAMINSK?

Department of Earth and Planetary Science, Rutgers University, Wright Labs, Piscataway, NJ, 08854, USA.
2Geosciences Department, King Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia.

In the late 1966 one of us (WAB) had the opportunity of visiting the
paleontological laboratory oESSO Oil company in Bordeaux, France as part of an
extensive European tour designed on building a micropaleontology collection at the Woods
Hole Oceanographic Institutio’Knowing that we would soon be drilling in the Labrador
Sea on DSDP Leg 12 (1970) WAB decided to visit the ESSO Oil Company in Bordeaux,
which had been exploring in offshore Cana#e had an opportunity to visit their labs and
obtain samples among whiskere some agglutinated benthic foraminifera about which
little was known, but which we soon recognized as characteristic of tballed deep
water flysch faunas found in the Carpathian and Caucasus Mountains. Sure enough,
drilling the deep water Site 21in the Labrador Sea on DSDP Leg 12 introduced us to
those flysch faunas.

In June 1968, Phillips Petroleum announced the first commercial discovery of oil in
the Norwegian sector of the North Sea. In fact the announcement was published by the
Norwegian newspapers on the same day as they reported the assassination of Robert
Kennedy. The Oil Rush in the North Sea was on. Phillips Petroleum gave us a couple of
wells to study. In 1979, Felix Gradstein spent his sabbatical at Woods Hole, and we then
realisedthat the Paleogene assemblages from the North Sea showed a great deal of
similarity to Grzybowski's faunas from the despter flysch deposits of the Carpathians.

We produced a paper published Marine Micropaleontologythat summarised the
occurrence ofhte flyschtype faunas around the northern Atlantic, and formalised the term
in the literature (Gradstein and Berggren, 1981).

Around this time, Felix Gradstein and WAB had the idea of holding a workshop in
Amsterdam. We contacted our colleague Jan vaneHmtUtrecht, and the First IWAF
meeting took place in September, 1981. One of the ideas we had was to invite some
colleagues from Eastern Europe who had worked on the Carpathian faunas, as well as
some colleagues from industry who were working on theutiggted faunas of the North
Sea. Stan Geroch, Irena Heller, and Krystyna and Wladislaw Pozaryski were among the
people who were able to travel from Poland to Amsterdam to attend the meeting. One of
the students who attended the meeting was Mike Kamiwsla,at the time was doing his
masters thesis with Stan Geroch at the Jagiellonian University, and acted as his travel
companion and translator at the meeting.

For about 25 years one of us (WAB) managed a-teng project (197@.995) on
Cosmopolitan Cermpic Deep Water Benthic Foraminifera (CCDWBF) centered at the
Woods Hole Oceanographic Institution (WHOI) on Cape Cod, Massachusetts. With the
support (at its acme) of 14 international oil companies the project produced numerous
articles and a monograph wh encompassed the taxonomy, biostratigraphy and
paleoecology of 126 taxonomically significant Cenozoic taxa (Van Morkhoven et al.
1986). Mike Kaminski joined the CCDWBF project in 1982 as a Ph.D. student in the
WHOI/MIT Joint Program. In the summer of 8% Mike sailed as a shipboard
micropaleontologist on board tleides Resolutioon ODP Leg 105, which after dodging
icebergs in Baffin Bay revisited the Labrador Sea and recovered an excellent record of
Paleogene agglutinated foraminifera. Around thiseti we had the idea of producing a
companion volume to the Van Morkhoven book that covers the Cenozoic Cosmopolitan
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Aggutinated Foraminifera. The bock3 DOHRJHQH &RV RPW&d&R @dghitibafed' HH S
) R U D P L QwaddHullished by Kaminski & Gradstein (witbllaborators) in 2005. The
publication of these two volumes represents the culmination of nearly five decades of
investigations on the agglutinated and calcareous benthic foraminifera by our research
groups.

Firstly, the Planktonic Foram people held tarahree meetings that were called the
"Planktonic conferences'These morphed into the Paleocegmaphyconferences, and the
focus of the workshop was quickly losthe Benthic Foram people had their "Benthos"
meetings. After three meetings, this coefese morphed into the "Forams" meeting.
Again the focuswas lost/KH PLOLROLG SHRSOH™ QHYHU HYHQ VWDL

In stark contrast, a working group on agglutinated foraminifera has been meeting
for over 40 years now and continues to me@raxmately every four years, with a minor
haitus because of the recent pandemic. The "Working Group on Foraminiferal
Classification”, which meets at the IWAF meetings have managed to keep track of all the
new genera that have appeared in the literatureesthe publication of Loeblich &
7DSSDQTV ERRN DQG SURGXFH DQ XSGDWH Rl /RH
(Kaminski, 2014)This has been no small feBly contrast the people who work on
miliolids, calcareous benthic, or planktonic foraminifeeve not been able to do anything
similar. Among the highlights of the numerous studies by the agglutinated foram
VSHFLDOLVWYV ZDV WErntzo® XEoSropdlitéh L De@uaterl Agglutinated
Foraminiifera” (Kaminski & Gradstein, 2005), as well as axisome series of conference
proceedings volumes published by the Grzybowski Foundation, and now published as
thematic issues of the journdicropaleontology These volumes have gathered together a
significant proportion of all the papers published on thébject of Agglutinated
Foraminifera over the past 25 years. Every serious micropaleontology laboratory, whether
in academia or industry, keeps these handsome black volumes on a shelf within reach of
the microscope.

It is our sincere wish that this sesi of workshops calme continued into the future
under the leadership of a new generation of agglutinated foraminiferal specialists. We
praise the efforts of our good colleagues at Micropress Europe for organising the current
meeting venue, and we hopetlthe participants of the current meeting will forge new
links that will lead to exciting new research on the subject of agglutinated foraminiferal.
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Agglutinated foraminifera during the PaleoceneEocene climatic eventst
a case study from the Polish part of the FordMagura Thrust Sheet
(Western Outer Carpathians)

Weronika BALINIAK
Institute ofGeological Sciences, Jagiellonian University, Gronostajowa 3a,30 .UDNyZ 3RODQG

A sedimentary sequence of the Fdtagura Thrust Sheet {MTS), due to the
location of its deposition area on the slope of the basin, represents an environment that
favoured hemipelagic/pelagic sedimentation abawe local CCD, with sporadic
intercalations of turbidites. Paleocene and Eocene sediments oMN& fare represented
by variegated marls, intdingering with noncalcareous green and red shales rich in
aggluinated, calcareous benthic and planktonic foraminifera. This study presents the
results of a sermjuantitative analyses of the foraminiferal assemblages from the Paleogene
(except Oligocene) marly, hemipelagic deposits recovered from four sections located
south ZHVW RI )\ZLHF DQG ZHVW RI WKH 6R&D 5LYHU

The Paleogene was a period of the global climate changes resulting in a number of
extinctions, decimating various groups of organism, among others foraminifera (Molina,
2015). Agglutinated foraminifera defed the most during the Benthic Extinction Event
(BEE) at the end of the Paleocene which is connected with Paleo&mwene Thermal
Maximum (PETM). Over 50% of these organisms became extinct and-radcbed
diversity in the assemblages has been alsticed (Kaminski & Gradstein, 2005;

:D NRZVND 2WKHU JOREDO HYHQWV VXFK DV WKH (D
(EECO), Middle Eocene Climatic Optimum (MECO) and Terminal Eocene Event (TEE)

are also documented inf@aminiferal record (Molina, 2015), however most datagerns

planktonic and calcareous benthic foraminifera. One of the characteristic feature of the
Paleocend=ocene agglutinated assemblages in the batiyaysal settings is the presence

Rl S3DFPH”’ HY H Q@®lovhospitd JKarrerulina, Reticulophragmium ard
Spiroplectamminacmes (Kaminskand Gradstein2005).

The majority of studied material fromMTS reveals mixed assemblages with all
three groups of foraminifera i.e., agglutinated, calcareous benthic and planktonic. The
agglutinated foraminifera repmst a dominant component of the assemblages in the
Paleocene deposits (up to 80%). At the Palec&soene transition, this proportion is
rapidly reduced in favour of planktonic foraminifera. At BEE agglutinated foraminifera
constitute only 5% on averagén 39 samples of the Eocene deposits, agglutinated
foraminifera constitute from a few per cent up to 80% of the assemblages.

Agglutinated foraminifera are represented by the commonly known Carpathian
species such agmmodiscus (Dolgenia) latugGrzybowski) Annectina grzybowskii
(Jurkiewicz), Glomospira charoidegJones and ParkerRemesella variangGlaessner),
Rzehakina fissistomat@rzybowski) orSpiroplectammina spectabili€&rzybowski) and
rarely recorded Ammoanita ingerlisaeGradstein and KaminskiConotrochammina
whangaiaFinlay, Dorothia beloide#illebrandt andSaccaminoides carpathic@eroch.

Agglutinated foraminifera show an average 50% decrease in species diversity from
mixed assemblages to plankiominated assemblages at the Paleoémwere transition
that can be correlated with the BEE. The early Eo€oeospiraacme, common in many
VHWWLQJV RI WKH IO\WWFK EDVLQVY HJ 20OV]HZVND 6]\GAF
analysed deposits. The agglutinated assemblages reveal the chlangethe slope from
the sedimentation at the settings above local FL down to the depth theldacal CCD

10
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and favour agglutinated species with calcareous cement suBWUds QREXOLPLQD GYRL
(Reuss)Clavulinoidesdiv. sp. orGaudryinadiv. sp. (Balinak, 2018).

In the Eocene, major changes in the proportion of planktonic foraminifera are
present in the mixed assemblages of the studied samples, such as the reduction of
morozovellids and diversification in acarininids during and after EECO. Agglutinate
foraminifera have not revealed the Eocene acme events, mentioned above (Kaminski and
Gradstein, 2005), while their index taxa are present in the most studied samples. In the late
Eocene samples, agglutinated foraminifera show a decline in diversity vghigpical
EHIRUH 7(( /DFN RI WKH DJJOXWLQDWHG IRUDPLQLIHUD 3
a FMTS depositional environment located on a slope of the basin, above local CCD.
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Agglutinated foraminifera from the European boreal shelf sea during the
Turonian nutrient crisis xpreliminary results

Richard BESENandUIrich STRUCK!2

'YUHLH 8QLYHUVLWIW %HUOLQ 'HSDUWPHQW RI (DUWK-®6LHQFHV 6HFWL
12259 Berlin, Germany.

Museum U 1DWXUNXQGH /HLEQL] ,QVWLWXWH IRU (YROXWLRQ DQG %LRGL
Berlin, Germany.

The Turonian stage in Europe is characterized by broadly flooded shelf areas which
led to widedistributed oligotrophic conditianin hemipelagic to pelagic settingmamely
the Turonian nutrient crisis (Wiese et al. 2015). These conditions evolved due to changing
paleoceanographical settings and/or drowning of the nearest nutrient source areas. Most
paleoenvironmental informatidior this time interval were gathered by studies focused on
planktic organisms such as calcareous nanoplankton (Linnert et al. 2010), or calcareous
dinoflagellate cysts (Pearce et al. 2009, Wiese et al. 2015). Botader conditions during
this interval ag otherwise just rarely studied. To fill this gap of knowledge, agglutinated
foraminiferal assemblages are studied from the Turonian Oerlinghausen section from the
0*QVWHUODQG &UHWDFHRXV %DVLQ *HUPDQ\ DQG FRPSD
Lower Saxony Basin (Besen et al. 2021).

The studied Oerlinghausen section is composed of hemipelagic carbichate
deposits from matllimestone alternations. By removing all carbonate content with formic
acid (10%), the remaining concentrated sample residuddeena precise insight on early
Late Cretaceous agglutinated foraminifera regarding  biostratigraphy and
paleoenvironmental changes.

The obtained diveesagglutinated foraminiferal assemblages from the Turonian of
WKH 0*QVWHUODQG &UHW DnEist PK deepo DiUn@ t&xB Lsq@c \asF R
Ammobaculites agglutinansnd Eobigenerina variabilisshallow infaunal taxa such as
Psammosphaera irregularisand epifaunal taxa such asmmolagena contorta,
Glomospira charoides,and Trochamminoidesspp.. Especially,A. contorta and G.
charoidesoccur in high relative abundances in the early Turonian just above the last black
shale of the Cenomanighuronian Boundary Event which is congruent to observations
made on Turonian assemblages from the Lower Saxony BasienBtsal. 2021). The
calculated Shannon H index is relatively high for all recorded assemblages (2.5 to 3.6)
while all agglutinated morphogroups continuously occur in Turonian deposits of the
O QVWHUODQG &UHWDFHRXV %DVLQ & K DagglidivatedR I UHODV
foraminiferal morphogroups reflect shifts of paleoenvironmental conditions most likely
produced by sea level fluctuations.
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Konservat ODJHUVWIWWHQ RI JLDQW DJJOXWLQDWHG
fossil record of Psamminain the Cretaceous and Paleogene of the
Carpathian Flysch

OLURVODY %8%E.
Czech Geological Surveleitnerova 22, 60200 Brno, Czech Republic

Giant agglutinated foraminifera (GAF) dhe generaBathysiphon Nothia and
Arthrodendronoccur in places within Upper Cretaced®aleogene deegea sediments of
the Carpathian Flysch. They are of importance feconstruction of original test
morphology and systematic placement of taxa that are known just in fragments from
ZDVKLQJ UHVLGXHV H J .DPLQVNL  ftébeRWwokaphonomieX EtN
settings favorable fothe preservation of GAF. The #t one is present on soles of
sandstone turbidites. Traction carpets at the base of the turbidite current sometimes push
the surfaceof the sea flooand protected them against the hagtergy turbulent conditions
within the turbidite current. Diagenesi$ the sandstones provides the secondary cement
that strengthens the foraminifer test. Another type of preservation can be seen in some
hemipelagic sediments, where GAF are lying on the bedding planes or in more or less erect
position.

Recently, an interesing fossil sie of the first taphonomic type was found in
%\VW LFH QHDU 7 LQHF LQ 6LOHVLD &]J]HFK 5HSXEOLF 7KH
comprises slumps and submarine slides composed mostly of marls with exotic clasts and
subordinate sandstone/conglometatgers and lenses. Soles of some sandstone turbidites
show, besidesa characteristic ichnofossil assemblagehdlassinoides Ophiomorpha
Scolicig PalaeodictyonChondrite$, also tests of GAFs.

Nearly complete tubular branching form 10 cm in size mapérhaps assigned to
Nothia latissima(Grzybowsk). Thinrwalled branches are 2 to 3 mm wide, flattened by
compaction of sediment. Nine orders of branching are visiblehe most complete
specimen. Small fragments of more delicate branching form are tdddethia excelsa
(Grzybowsk). Fragmented large tests Afthrodendronspp. are concentrated along the
lamination of traction carpet. At the first look they recall claystone intraclasts but they
form aseries of segments surroundedaiiiin agglutinatedvall. Two morphotypes can be
distinguished: one with irregular elongated to ps@ped segments (heahaped when
branching), the other with subglobular chambers. The first one represents erteaps
species, the later may be assignedta@randis(Grzybowsk). The most surprising find
wasa 3 cm large flat form that recallabivalve shell. In fact it has thin agglutinated wall
of a giant foraminifer from silty quartz and with fine growth lines. Among known taxa it
recalls most closely the xenophyapban genuPsammina

Surrounding marls contained planktonic foraminifers of the Selandian (P4a Zone)
and small benthic foraminifers that indicate outer shelf to bathyal environment
(Marssonella Hagenowella Spiroplectinella Remesella Tappanina Bolivina,
Pyramiding Coryphostoma Karreria, Alabaminoides Gyroidinoides Anomaling
Nonionellg Nonion Cibicidoides etc.). No fragments of GAFs are present in the residue,
sotheturbidite sole keepauniquerecord of these forms.

13
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Figure 1. Psamminasp. in dark grey shale of the Istebna Formation, Bukovec. Note doubled agglutinated
wall of the test at folded edge (A) and broken tubBathysiphorsp. (B)

$QRWKHU IRVVLO VLWH ZLWK *3$)V LV VLWXDWHG DW 2
village near Jablufov town. Blackgrey silty shales of the Istebna Formation (Silesian
Unit) represent the second taphonomic type (hemipelagites). The stratdatare
Maastrichtian or Danian in age. They contain horizons with freqBatttysiphonspp.
Several forms of thisIHQXV DUH ORFDOO\ DEXQGDQW LQ WKH ,VWE
2007). The largest form from Bukovec reaches more than 23 cm in length and 5 mm in
width (flattened stage of preservation). Also hdPeamminasp. was found in several
specimens.The fanshged test up to 5 cm long has well visible growth lin€ke
agglutinated wall is 0.10 to 0.12 mm thick, composed of quartz silt. Test is apparently flat
originally. Interior of the test between closely spaced walls is filled by dark clayey
material. The fds represent the first fossdcord of thexenophyophord®samminawhen
not takng into consideration some problematic finds
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Agglutinated foraminifera record across the JurassieCretaceous
boundary in carbonate turbidites of Carpathian Flysch

OLURVODYami®R MW FK &E*/(S
!Czech Geological Survey, Leitnerova 22, 60200 Brno, Czeghbite

JurassieCretaceous (JK) boundary was studied in two sections in the Silesian Unit
of the Carpathian O\VFK EHOW QHDU 7 LQHF WRZQ LQ 6LOHVLD
FRPSULVH WKH 5RSLFH OHPEHU RI WKH 9HQGU\Q )RUPDW
mudstones) and the overlying Cieszyn Formation (limestone turbidites and hemipelagic
marlstones and SO HV %DVHG RQ FDOSLRQHOOLGY DQG FDOFL
section ranges within the upper Tithonian and the Ropice section from the Tithonian to
lower Berriasian. The base of the Berriasian in Ropice was placed 4 m above the base of
the CieszynFormation in biomicritic mudstone with packstoteminae, based on the
$OSLQD 6XE]JRQH RI WKH &DOSLRQHOOD =RQH 5HKINRYIi S

Foraminifea were extracted using standard methods: soft shales and marlstones
disintegrated in sodiufbicarlonate solution, limestones dissolwedrein 80% acetic acid
(method of Lirer 2000), and washed on a 0.063 mm sieve. The acetolysis enable obtaining
nodosariids and spirillinids, but the calcareous agglutinated téauti{oculina,
Falsogaudryinella, Dobrgelinaetc.) are dissolved. Therefore, thin sections of limestones
were also studied. While the shales and marlstones of the Cieszyn Formation contain
autochthonous flysectype agglutinated fauna, the limestones contain calcareous
agglutinated taxa, rewked from carbonate platform and slope by turbidite currents.

Some agglutinated taxa demand further taxonomical studyThugamminoides
sp. zaform similar toSaccammina placeni@rzybowsk) but without apparent aperture,
small species chmmosphaeroidia, andAmmolagena sp. £form similar toCaudammina
silesica(Hanzlikovg, but apparently attached to substrate, that is not preserved. The form
tentatively identified as Bulbobaculites aff. fontinensis (Terquem is close to
Ammobaculites fontinensf$erquen) figured by Geroch (1966) in shape and arrangement
of chambers but lackanuncoiled part.

Geroch and Nowak (1984) placed th& Joundary to theirPseudoreophax
cisovnicensis Zone below the lowest occurrence &ferneuilinoides neocomiensis
(Myatlyuk) at the base of the Valanginian. Olszewska (1997) placed the boundary to her
Trochammina quinquelobdone below thd°>seudoreophax cisovnicensisme at the base
of the Valanginian. Boti\. quinquelobaandP. cisovnicensisire abundant in the studied
sectims and do not help with correlation within theKJtransition. The assemblage of
calcareous agglutinated foraminifers observed in thin sections of turbidite limestones is
composed of taxa eoccurring in the upper Tithoniatower Berriasian interval. Their
appearance correlates with the onset of turbidites that transported reworked lime mud and
microfauna from shallower habitats of the basin.

Although Hippocrepina depressa(9 D at)) HB\Ibobaculites aff. fontinensis
(Terquem and Gaudryina oblongaZaspelovahave their lowest occurrence 0.5 m above
the JK boundary athe Ropice section, they cannot serve as tiehbundary markers,
because they occur in the upper TithonianwdlKH .DUSHQWQi VHFWLRQ (DUC
occurrences offThalmannamminasp. andVerneuilinoide® sp. cannot be identified to
species level with certainty because of poor preservation and juvenile status of specimens.
The lowest occurrence d&obigenema variabilis (9 D & tpikl the Tithonian part of the
Cieszyn Formation is biostratigraphically more useful. Also, the lowest occurrence of
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Gaudryinella sherlock(Bettenstaedf which is just 1.4 m above thé&Jboundary, seems
to be interesting.
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Global Database of Foraminiferal Organic Linings: Where are the
linings of agglutinated foraminifera?

Karolina GODO% -DURVaDZ'7<bHWADZD 5$'01$[&Q(55-DQ ]*2/(
Ynstitute of Geological Sciences, Polish Academy of Science3enacka1,31 .UDNyZ 3RODQG

We would like to draw attention to the idea of creating a catalogue of all
foraminiferal linings available in the scientific literature so far. The ¥Yiession of Global
Database of Foraminiferal Organic LiningsofamL Version 1.2) has been based on 155
scientific publications that illustrated 614 linings (see Godos et al., 2021). The main
problem is that organic linings of agglutinated foraminifera reot separated from the
linings that come from calcareous foraminifera. This is because both types of shells
produce nearly indistinguishable organic linings after palynological preparations.
Therefore, this is not trivial to find characteristic featurest thelp to identify organic
linings left after dissolution of agglutinated foraminifera.

All foraminiferal organic linings have been grouped following the supraordinal
classification proposed by Pawlowski et al. (2013) that includes monothalamean,
globotlalamean, tubothalameas, and lagenid foraminifera. These taxonomic groups of
foraminifera are distinguished based on morphology of chambers. The database consists of
three tables that cover the whole Phanerozoic, divided into the Cenozoic, Mesozoic,
Paleozac, and then to systems/periods. For each system, publications are referenced
chronologically, according to a publication year. The purpose of gathering the data is to
extend scientific knowledge on the origin, taphonomy, and phylogenetic patterns of these
fossilizable organic foraminiferal structures. The ForamL database is also linked to the
most recent review of the knowledge on foraminiferal organic linings is presented by
Tyszka et al. (2021). The ForamL database will be further supplemented by lavailab
records of foraminiferal organic linings (Godos et al., 2021).

The database contains some examples of organic linings that most likely come from
agglutinated foraminiferal shells. The oldest records of agglutinated foraminifera and their
linings can beseen in the Cambrian of the Lontova Formation (Winch&eto and
Mcllroy, 2006). These authors mentioned that organic remains of foraminifera commonly
occur in palynological samples, however, they are rarely reported and described. Bell and
WinchesteiSeeto (1999) documented organic linings from the Devonian that belong to
several agglutinated foraminiferal taxa, includicmgenamminasp., Psammosphaera sp
Saccamminawingarri, Thurammina sp and Bathysiphon sp Other studies reported
foraminiferal orgnic linings of agglutinated foraminifera extracted from shallow marine
limestones, marls and mudstones in Australia, France, Siberia and Pakistan In the Triassic
Haig et. al. (2015) presented the organic linings identifiedl@&hammina spand
Palustrela sp OLALN DQG 6RWIiN DSSOLHG D FRPSOHPHQW
intentional dissolution of complete agglutinated tests from the Jurassic of the Pieniny
Klippen Belt. They foundHaplophragmoides concavu®seudobolivina varianaand
trochamminids We believe that among the organic linings present in the database, there
are abundant linings of agglutinated foraminifera. Unfortunately, currently theme is
known method thatan help to differentiate the linings of calcareous and agglutinated
foramiQLIHUD :H SODQ WR IROORZ OLALN DQG 6RWINTV
preserved agglutinated shells, then to dissolve them, and to identify microstructures of
organic lining walls.
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Actualistic studies of cell ultrastructure and test morphogenesis in
Foraminifera implications for agglutinated Foraminifera

-DQ *2/1( -DURVADZ Yan@@ardina GODOS
Ynstitute of Geological Sciences, Polish Academy of Sciences, ul. Senacka 1, 3UDNyZ 3RODQG

The aim of the presentation is to present the results of new actusiiglies on
ultrastructure andibmineralization in various species of calcareous Foraminifera and to
compare them with results of previous studies on the test ultrastructure and composition,
mechanism of test formation and biomineralization in agglutinéeeaminifera.

With the advenbf the molecular phylogeny, our understanding of the evolution of
foraminifera changed significantly (Pawlowski et al, 2013). The test wall composition is no
longer considered the main taxonomically relevant feature. The multichambered
foraminifera are nowdivided into at least two large clades on the basis of the chamber
shape and arrangement: Globothalemea, having globular chambers and minimizing the
distance between apertures of subsequent chambers, and Tubothalamea, typically
possessing tubular chambearsd maximizing the distance between apertures. Agglutinated
Foraminifera do not form a clade, but rather are polyphyletic group representing numerous
independent lineages placed both in Tubad Globothalamea, but also in the single
chambered Monothalarae The evolution of the mechanisms of test formation must be
considered in the broader context of evolution of Foraminifera as a whole. Moreover,
many agglutinated species actually have the capacity to secrete calcium carbonate, e.g.,
Valvulina oviedoiangroduce calcitic cement that in its ultrastructure resembles the calcite
produced by miliolids, but in contrast to miliolids it has low magnesium content (Bender &
Hemleben, 1988). It is still unclear how agglutinated Foraminifera fit into the boarder
picture of the evolution of the mechanisms of calcification in Foraminifera in general.

Recently, thanks to application of new fluorescent probes, it has been demonstrated
that Factin in many species of Foraminifera has unique granular organization (Tyszka et
DO *ROH HW DO *ROH HW DO *ROH HW DC
F-actin containing granules are counterpart of the fibrillar vesicles known form TEM
observations (Angell, 1967, Le Kieffre et al. 2018) and play role in morpiesge of a
new chamber. Bender (1992) demonstrated that the same type of vesicles filled with
fibrillar material occurs in numerous agglutinated species. These vesicles are especially
abundant during the chamber formation, and Bender (1992) proposedehabrillar
material are involved in the biomineralization process. It was, however, also observed that
it covers the agglutinated particles. Assuming that the fibrillar substanescisni-this last
function seems patrticularly plausible, as in manyagydtic cells Factin is often involved
in adhesion to substrate.

Additionally, in their studies on chamber morphogenesi&mphistegina lessonii
Tyszka et al. (2019) showed that the interior of new chamber is filled with frothy
pseudopodia, specific spgelike form of the ectoplasm. We conducted further
observations of their 3D structure and dynamicsAolessoniiand Ammonia conferitesta
(the results of these observations currently are being prepared for publication). The
characteristic feature of dthy pseudopodia is the presence of numerous seawater
containing vacuoles and vesicles separated by cytoplasmic sheets. The SEM observations
of Bender et al. (1988) showed that similar felike mass is present in agglutinated
Foraminifera. It is unclearf ithis is homological to frothy pseudopodia in calcareous
species.
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Extinction rates of deepwater agglutinated foraminifera across the
Cretaceous/Paleogene boundary at Contessa, UmbiMarche Basin,
Italy: The Scaling Problem

Syouma HIKMAHTIAR?, Michael A. KAMINSKI ! andClaudia G. CETEAR

!Geosciences Department, King Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia
2CGG Services SAS, P.O. Box 27246, Al Otaiba Building 801, Abu Dhabi, UAE.

The record of deewater agglutinated benthic foraminife(®@WAF) from the
CretaceousPaleogene (K/Pg) boundary interval of the Scaglia Rossa Formation in the
UmbriaMarche Basin has been studied in the Contessa Highway Section, near Gubbio,
Italy. The section was sampled blegtbed in the lowermost 50 cm of tiRaleocene, then
at intervals of 10 cm to a stratigraphic height of 5 m above the K/Pg boundary. The DWAF
were studied from acid residues. This study aims to quantify the extinction rate of the
DWAF across the K/Pg boundary. The results of our study ofoPate samples from
Contessa were then compared with the Upper Cretaceous record of Cetean (2009) and
Kaminski et al. (2011) to create a broader coverage of species distribution and abundance.
The biostratigraphical resolution herein is considered robusugin to resolve the
extinction rate of DWAF bioevents due to a suitable data gathering method, consistent
sample preparation, and taxonomic investigation.

The total agglutinated foraminiferal record in the Paleocene at Contessa consists of
55 taxa from 44samples, including the survivor taxa, Lazarus taxa, and the newly
appearing taxa (those not found in the Maastrichtian). In a preliminary study of the
lowermost meter of the Paleocene (Hikmahtiar et al., 2022), 49 Cretaceous species were
listed as extinctin taxa, 9 as survivor taxa, 19 as Lazarus taxa, and 17 taxa displayed first
occurrences in the Paleocene. For the purpose of estimating the apparent extinction rate of
the DWAF, we considered nine stratigraphic intervals with five samples in each bin: The
first interval above the K/Pg boundary consists of five sampiegh successive intervals
adding multiples of five samples. In other words, interval 1 considers the first five
Paleocene samples, interval 2 the first 10 samples, and so on, until iBteoradiders all
44 samples. This approach to calculating the extinction rate therefore takes into account the
SignorLipps Effect (Signor and Lipps, 1982), and provides an estimate of the number of
samples required in order to account for the presentazdrus taxa. As far as we are
aware, no other study of benthic foraminifera has adopted such an approach to quantify
mass extinction rates across the K/Pg boundary.

Our results show that apparent species extinction rate varies from 84% if only the
lowermast five samples of Danian are considered, but decreases to 53% when all 44
Paleocene samples are taken into account (§igrhe Lazarus taxa have the significant
effect of lowering the apparent extinction rate, and creating a logarithmic model to
represat its additive decrease as additional samples are added to the calculation: simply
stated, the calculated extinction rate across the boundary is a function of height of the
studied stratigraphic interval and the number of samples collected from thealinterv
overlying the boundary. It is concluded that any benthic foraminiferal study of the K/Pg
boundary should consider taking into account the Sigjipps effect and the number of
samples required to account for the delayed appearance of Lazarus taxa.

The common occurrence of some infaunal forms, suchRasphaxsp. and
Spiroplectinella israelskyiis regarded to be opportunistic, because they were rare in the
Maastrichtian (Cetean, 2009), survived the K/Pg boundary, and then bloomed in the Early
PaleocengHikmahtiar et al., 2022). Such samples have the effect of reducing species
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diversity and contribute to the Signbipps effect and the delayed-appearance of
Lazarus taxa.

A more accurate prediction of the extinction rate based on high resolutionrgampl
across the K/Pg boundary in Contessa will yield new insight into the true nature of the
extinction rates and the behavior in the trophic structure across the K/Pg boundary in the
western Tethys and elsewhere. These data, with details of recognitimmaofinifera
assemblages, a taxonomic study, and paleoenvironmental interpretation, can address the
complex paleoecological problems associated with estimating faunal turnover rates across
the K/Pg boundary.

Figure 1.Apparent extinction rates of DWAF agfunction of the number of Paleocene samples analysed.
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Distribution of Agglutinated Foraminifera in t he Burkut Formation
(Burkut Nappe, Ukrainian Outer Carpathians, Latorytsa River Basin)

Svitlana HNYLKCO" and Oleh HNYLKG

lnstitute of Geology and Geochemistry of Combustible Minerals, NASU, Naukova 3a, 79060 Lviv,. Ukraine

The Burkut Formation makes up most of the Eastern Carpathian BNeppe
§ 3 RUNXO H \prdbadp fr&ldhgationof the Romanian Ceahleu Nappe Bodoc

digitation after Kruglov, 1986). The Burkut Formaticonsists of thick (up to 1000 m)
sandstoneand gray sandy flyschstrata of AlbiarRCenomanian age (Byzovand
Maslakova 1974) In the OuterEastern and Outer Western Carpathian nagyséems
junction located at the Borzhava and Latorytsya river baSinsnscarpathian Region,
Fig. 1), the distribution of the Burkut Formation is uncledihe ageof the Burkut
Formationlocated in thisunction area h&anot been proven gleontologically, with the
exception of theone locality, where alonthe Zalom Stream (left tributary of the Mala
Pynya Rivey in the Latorytsa River basin Spiroplectinda gandolfi (Carbonnier)
Haplophragmoidesninor Nauss Haplophragmoides platusoeblich, Caudammina ovula
(Grzybowski) and Thalmannamminasp. were identified in the Burkut Formation by
ByzovaandMaslakova(1974).

The purpose of this work is to determitiee age of the Burkut Formation in the
study area located at the junction of the Eastern and Western Carpathians (Fig. 1), and to
reconstruct the paleobathymetry of the sedimentary basin based on the study of
agglutinated foraminifes

Figure 1. Main tectonic units of the Ukrainian Carpathians (Hnylko, 2012, modified) and area studied
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The Burkut Formation is represented by thoedded sandy turbidites and grain
flow deposits. A total of 47 samples from five exposed sections located at the Pynya River
basin near the villages of Polyana and Holubyne and individual outcrops were studied.
Mainly agglutinated foraminifers were found in the studied sediments of the Burkut
Formation. Three main assemblages with characteristic foraminifera have been identified

(1) Assemblage withHaplophragmoides minoiNauss andPseudonodosinella
troyeri (Tappan). The first species is typical for the Albfa@anomanian of the Carpathians
(Gerochand Novak, 1984), the second specig$or the Lower Cretaceous of northwest
Europeand the Carpathian Flysch (Geroahd Kaminski, 1995). Specie&lomospira
irregularis (Grzybowski), Caudammina ovula(Grzybowski), Haplophragmoidescf.
walteri (Grzybowski), Trochammina abruptaseroch, Gerochammina stanislanwNeagu
andRhizamminapp arepresented in the assemblage.

(2) Assemblage withSpiroplectinella gandolfi(Carbonnier). This characteristic
species recorded in the m#dbian-Cenomanian of the northern Alps and in the upper
Albian of the Papuan Basin and Indian Ocd&lolbourn and Kaminski, 1997 with
references therein)The gecies Caudammina crassaGeroch), Haplophragmoides
bulloides (Beissel), Haplophragmoides platusoeblich, Haplophragmoidescf. walteri
(Grzybowski), Bathysiphonspp., Rhizamminaspp. andAmmodiscussp. arerepresated
here.

(3) Assemblage withPseudonodosinella parvuléHuss). This species recorded
from upper Senomaniahuronian and lower Senonian of the Subsilesian Unit of the Polish
Carpathians (Gerocland Kaminski, 1995). Specie§Serochammina stanislawiNeagy,
Bathysiphorspp.,Rhizamminapp.,Thalmannamminap.are present here.

Agglutinated foraminifera belonging mainly to the gen&athysiphon, Rhizammina,
Pseudonodosinella, Haplophragmoides, Gerochammmrake up to 100% of specimens in
microfauna taphoceses, andndicate deegsea conditions belothe localCCD.

References:

Byzova S.L., Maslakova N.l., 197&eatures of the structure and distribution of the Burkut Formation in the
Soviet Carpathians (in RussiaWestnik Moskovskogo Universitefy 9604.

Geroch S., Nowak W., 1984. Proposal of zonation for the Late Tithdréé® Eocene, based upon
arenaceous Foraminifera from the Outer Carpathians, Pdlano HQW KRV HG £39. 2HUWOL
2nd International Symposium on Benthic ForaminifBi@u (France), April 185, 1983. EKHAquitane,

ESSO REP and TOTAL CFPau and Bordeaux

Geroch S., Kaminski M.A., 18 $Q HPHQGDWLRQ RI VRPH &&UHWDFHRXV VSHFLHV RI| 3
from northwest Europe and Polanth: Kaminski M.A., Geroch S.GDVL VNL 0 $ HGV
Proceedings of the Fourth International Workshop on Agglutinated Foramir@fiergbowski Foundation
Special Publication3, 1174.22.

Hnylko O.M., 2012. Tectonic zoning of the Carpathians in terms of the terrane tectonicdeA2ticThe
Flysch Carpathiantancient accretionary prism (in Ukrainian with English summaBgodynamics12
(1), 67#8.

Holbourn A.E.L., KaminskiM.A., 1997. Lower Cretaceous deggter benthic foraminifera of the Indian
OceanGrzybowski Foundation SpatPublication 4, 172 + iv.

Kruglov S.S. (ed), 1986Tectonics of the Ukrainian Carpathiaiexplanatoryreport to the Tectonimap of
the UkrainianCarpathians, scale 1:200 000) (in Russiai@ukova DumkaKyiv.

24



% EHQHN :D NKRaNSN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume

Free-living and pteropod-associatel Agglutinated Foraminifera
inhabiting deep-sea sediments in the Levantine Basin, southeastern
Mediterranean Sea

Orit HYAMS-KAPHZAN?, Sophia ZOLOTARVESKY, Martin R. LANGER
and Ahuva ALMOGILABIN !

!Geological Survey of Israel, 3%esha’ayahu Leibowitz, Jerusalem, 9692100, Israel
2Institut fer Geowissenschaften, Plaintologie, Nussallee 8, 53115 Bonn, Germany

Benthic foraminifera (BF) constitute an important part of the meiofauna of deep
water (> 200 m) environments, includingetiMediterranean Sea (e.g. Danovaro et al.,
2010). Parker (1958) was the first to identif§3 taxa® 150 —P LQ WKH OHGLWHU
bulk surfacesediments (live and dead), with 38 species identified in the southeastern
Levantine Basin (LB), including 5 agdinated species. Jannink (2001) studied the living
foraminiferal seasonality, biodiversity and microhabitats betweer080m water depth of
the LB off the coast of Israel. She found freeliving agglutinated BF taxa such as
Eggerelloides Textularia and Glomospirain the 635 —P VL]H IUDFWLRQ LQk
mainly the shallower sampling sites, 40 m (rafeelf) and 120 m (upper continental slope),
representing 40% of the total abundance. Due to the increasing activities of oil and gas
companies in Israelsxclusive economic zone and the fact that the -g¢eepfauna in this
area is not well known, a thorough baseline study was urgently needed (Turkey, Greece,
Cyprus and Egypt)Therefore, a multisurvey study was conducted in August 2013 to
characterize andjuantify living and dead benthic foraminiferal communities in the
southeastern deegea LB and to analyze their relationship to environmental conditions
(HyamsKaphzan et al., 2018).dBithic foraminiferal biotas (250000 —P DQG —P
were sampled frm the top 10 cm of the sediment at 50 sites. Samples were collected
between 100 and 1900 m using a 0.0625bwx corer and cover several locations in
Israel's exclusive economic zone. During 2017 and 2018, two complementary surveys were
conducted at 16 gians along two transects off Haifa and -Peliv, at depth between 45
1900 m. Here, three Perspeares were sampled at each site and examined for the living
%) ! —P ITURP WKH WRS FP $JJOXWLQDWHG-VSHFLH
cement, areighly abundant in the deep water environments of the southeastern LB. The
living assemblages consist of 35 agglutinated species and the dead assemblage consist of
56 species, both representing a third of the total foraminiferal species richness. Moreover,
sampling the macroforaminiferal assemblages as compared to- mimlomeiefaunal
assemblages allowed us for the first time to identify a very unique environment at the deep
southeastern Mediterranean seafloor. This unique habitat is formed by emptyitaragon
shells of pteropods (mainlZlio pyramidata Styliola subulaand occasionallyCreseis
acicula Cavolinia gibbosaand the heteropodtlantasp.). The pteropod shells provide a
unique hard substrate on the sea floor, especially at bathyal depth,aidelisused by
agglutinated taxa for attachmeifibe agglutinated BF comprise up to 50% of the living BF
and 97% of the dead assemblage at water depth greater than T8@ attached species
either encrust the pteropods outer shelfsgibup) or are asiched to the inner parts of the
shells (Fig. 1, ? group).Ammolagena clavatis the most common species in tifegtoup
(Fig. 1-1), while Ammolagena minutgFigs. 17, 1-8) andHemisphaeramminbradyi (Fig.

1-9) are the most common in th& Zroup.In 2017 we discovered 3 group of BF that
was living inside pteropod shells by burrowing into their hard tests (Fig).1The
aragonitic shells of pteropods are particularly susceptible to ocean acidification and
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predicted near future increases in ocaaidlity will threaten and potentially eliminate this
BF-pteropoda association in deefter environments.

Figure 1.Selected agglutinatdaenthic foraminiferal species associated with pteropods shells:

1- Ammolagea clavatg 2 - Saccamminap.; 3- Tritaxis fusca4 - Tolypammina vagan$ - Lobatula
lobatulaattached to outer shell Blemisphaerammina marisalbitached to inner shell;

6 - Ammaodiscus tenui§-8 - Ammolagena minute - Hemisphaerammina bradyl0- H. marisalbi

11, 15ab - Hospitella?; 12- ? attached t€lio cuspidata;13- ? ; 14a,b Hormosinella? living inside the
pteropodHeliconoides inflatus 16 - Borrowing species Thalamophaga ramos2- living inside the wall of
a pteropod shell.
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Pleistocene attackd foraminifera from the Arctic Ocean: diversity,
morphological types and substrate preferences
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Attached foraminifera (efithic) are common in miePleistocene deepea muds in
the Lomonosov Ridge area. They settled the biggerdnd lithoclasts found on the sea
floor of the Central Arctic. The quantity and diversity of attached forms is relatively high,
within 12 types offoraminifera were distinguished. They belong to the agglutinated
foraminifera, only one species is orgamialled. Only primitive monothalamous or simple
pseudomultichambered and multichambered forms were observed. The following genera
were distinguishedRhizamminaHemisphaeramminaAmmopemphixDiffusilina, Iridia,
SubreophaxPlacopsiling Placopsilinella Hormosinelloides Tholosina,and forms with
uncertain systematic affiliation, which, due to their morphological features, were specified
as madike and ribbonlike forms.

Based on the living habitats, among the attached foraminifera from the cold
Pleistocene waters two groups can be distinguished: 1) externally epilithic forms, which
lived on the exposed surface of the substrate and build thddesiag elevations on the
settled surface and 2) internally epilithic forms, settled into natdoaltyirring dimples,
depressions, and caverns within the substrate.

The externally epilithic forms build:

- convex tests, in form relatively high globular amhispherical shape, usually solid
and thickwalled that are in contact with the substrate at the periphery of their tests
(e.g.,Hemisphaerammina holosing;

- flat tests, forming low elevations on the substrate surface, occurring as meandering
tubes such as Rhizammindike forms or uniserial to multiserial
pseudomultichambered or multichambered forms includiRtpcopsiling
Placopsilinella as well asHormosinelloidedike and Subreophastike forms,
cemented one side of the test to the substrate surfaepasate group consists of
forms occurring as elongated or irregular mats, &idia and ribbonrlike forms.

Due to livingspace limits, the internally epilithic forms are srsfled. To this group
belong: forms building a flat roof being an extensidrthe substrate surface their cavern,
e.g., Diffusilina-type forms and pseudocolonies of hemispherical chambers of
Ammopemphix
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New and renamed genera of agglutinated foraminif@ published
between 2017 and 2023

Michael A.KAMINSKI
Geosciences Department, King Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia.

At the level of generic taxonomy, there is a need to maintain ato-date
catalogue of agglutinatetbraminiferal genera. In the interval of time since thé" 10
International Workshop on Agglutinated Foraminifera in 2017, a total of 40 new genera of
agglutinated foraminifera have appeared in the literature, and twexgteng genera have
been renamedvost of the newly described forms are from the Upper Cretaceous of the
Middle Eastern region. These new additions now bring the total number of valid
agglutinated foraminiferal genera (including allogromids, xenophyophores, and fresh
water forms) to 910This compares with the 624 valid agglutinated genera listed in the
compilation of Loeblich & Tappan (1987). Below is a list of the newly published names,
and examples of the newly described genera will be discussed.

CantabriconusSchlagintweit, Rosalesnd Najarro, 2017
LacogromiaSiemensmaa, PerretHQWLO +ROJPDQQ &ODXVV 9|OFNHU DQ

LimnogromiaSiemensmaa, PerréetHQWLO +RO]JPDQQ &ODXVV 9|OFNHU D¢
2017

Suragalatia*|UP+V /DZD DQG $0 1XDLP\
Olgita Mikhalevich, 2017/hom.nov.

TendaliaGooday and Holzmann, 2017

Bizarria Gooday and Holzmann, 2017
BanatiaSchlagintweit and Bucur, 2017
PersiellaSchlagintweit and Rashidi, 2017
LepinoconuLruzAbad, Consorti and Caus, 2017
FlabelloperforataSchlagintweit and Rashidi, 2017
Persiacyclammin&chlagintweit and Rashidi, 2017
ZagrosellaSchlagintweit and Rashi@017
BracianaSchlagintweit and Tesovic, 2017
CyreaHolzmann and Pawlowski, 2018

MoulladellaBucur and Schlagintweit, 2018
Neodubrovnikell&&chlagintweit and Rashidi, 28
NeonavarellaGiusberti, Kaminski and Mancin, 2018
Vanneauingchlagintweit, 2019
BispiraloconulusSchlagintweit, Bucur and Sudar, 2019
Pachycolumell&eptfontaine, Schlagintweit and Rashidi, 2019
Pseudochablaisi&chlagintweit, Septfontaine and Rashizl19
CalvezellaSchlagintweit, 2020, nom.nov.
SchroedericonuSchlagintweit, 2020
Persiconusrazdi-Moghadam and Schlagintweit, 2020
CarseyellaSchlagintweit, 2020
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AbyssaliaGooday and Holzmann

Moanammingsooday and Holzmann

BakhtiariellaSchlagintweitand Rashidi, 2021

Septfontainella6 FKODJLQWZHLW % XFXU DQG 30HU
SrinivasaniaKaushik and Ghosh, 2021
EbrahimiellaYazdi-Moghadam and Schlagintweit, 2021
PseudotrochamminitKing, 2021

GusicellaSchlagintweit and Rashidi, 2021

TaanellaDel Piero, Rigaud and Martini, 2022

Robinsonila Schlagintweit, 2022

Hilla Holzmann, Gooday, Majewski and Pawlowski, 2022
Pseudoconqueritdolzmann, Gooday, Majewski and Pawlowski, 2022
LimaxiaHolzmann, Gooday, Majewski and Pawlowski, 2022
SimplorabanitinaConsorti, Schlagintweit and Yaztoghadam2022

NujappikiaGooday and Holzmann, 2022
Siphopfenderin&chlagintweit and Septfontiane, 2023

References:
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Society 2018, 183 (4), 723748

Gooday A.J., Holzmann M., Schwarzgruber E., Cedhagen T.,oM&ki J., 2022. Morphological and
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speciesEuropean Journal of Protistologg5, 125909.

Holzmann M., Rigaud S., Amini S., Voltski I., Pawlowski J., 20C8rea szymborskgen. et sp. nov., aew
textulariid foraminifer from the Mediterranean S@aurnal of Foraminiferal Researchg (2), 156463.
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Research51 (2), 8191.
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Schlagintweit F., 202]published oHine 2020] Time to say goodbye: taxonomic revisionittyoconus
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Schlagintweit F.Bucur |, 2017.Banatia aninensis.gen., n.sp., a new complex larger benthic foraminifer
from the upper Barremian of Romanfaretaceous Researci5, 23 30.

Schlagintweit F. Mitchell S.F., 2022.Robinsoniella émaicaensisSchlagintweit, gen. et sp. nov.,
Orbitolinidae (Foraminifera): middle Eocene early Oligocene of the Caribbean Faunal Province.
Caribbean Journal of Earth Science4, 140.

Schlagintweit F.Rashidi K, 2017. Zagrosella rigaudiin. gen., n. 8., a new biokovinoidean foraminifer
from the Maastrichtian of Irarcta Palaeontologica Romania&3 (1), 343.

Schlagintweit F.Rashidi K, 2017. Persiacyclammina maastrichtiana gen., n. sp., a new larger benthic
foraminifer from the Maastrichtiaof Iran. Acta Palaeontologica Romania&3 (1), 1523.

Schlagintweit F.Rashidi K, 2017.Persiella pseudolituus. gen., n sp., andlabelloperforata tarburensig.
gen., n. sp., two new larger benthic Foraminifera from the upper Maastrichtian of Actan.
Paleontologica Romania&3, 349.

Schlagintweit F. Rashidi K, 2018. Neodubrovnikella maastrichtiana. gen., n. sp., a new larger
agglutinated benthic Foraminifera from the Maastrichtian of kioropaleontology 64 (56), 507513.

Schlagintweit F., Rashidi K, 2021. Dictyoconella Henson, 1948, Upper Cretaceous Larger Benthic
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Dictyoconella minimadenson) Acta Palaeontologica Romaniag7 (2), 34.3.

Sdhlagintweit F, Rashidi K, 2022 [published otine 2021]. Bakhtiarellidag a new eneCretaceous
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Historical Biology,34 (2), 335345.

Schlagintweit F.Septfontaine M, 2023[published odine 2022]. Siphopfenderinaen. nov. (typespecies
Arenobulimina geyikensiSolak, 2022), A primitive pfenderinid foraminifera from the Cretaceous of
NeotethysActa Palaeontologica Romania) (1), 5360.

Schlagintw@ F., 7 Ha R Y L,(R0% .Braciana jelaskain. gen., n. sp., a new larger benthic foraminifer from
the Upper Cretaceous (SantonidoWer Campanian) of the Dinaridellenic realm. Cretaceous
Researchy2, 3288.

Schlagintweit F., Bucur I.JPles G, 2021. Septfontainella carpatobalcaniaa gen., n. sp., a hew hauraniid
foraminifera from the upper Berriasian of Serbia and RomafiEzropaleontology 67 (6),587 600.

Schlagintweit F., Bucur I.].Sudar M.N, 2019. Bispiraloconulus serbiacugen. et sp. ov., a giant
arborescent benthic foraminifer from the Berriasian of Se@rietaceous ResearcB3, 98#106.

Schlagintweit F., Rosales, INajarro M, 2017. Cantabriconus reocinianug. gen., n. sp. a new conical
agglutinating benthic foraminifera from e@hupper Aptiadower Albian of Cantabria, Mpain.
Cretaceous Researcfiy, 93#101.

Schlagintweit F., Septfontaine MRashidi K, 2019. Pseudochablaisia subgloboggn. et sp. nov., a new
pfenderinid foraminifera from the Upper Cretaceous of I@metaceus Researct,00, 1054113.

Septfontaine M., Schlagintweit FRashidi K, 2019. Pachycolumellanov. gen., shallovwvater benthic
imperforate foraminifera and its species from the Maastrichtian and Paleocene of Iran.
Micropaleontology 65 (2), 1454 60.

SIHPHQVPD ) PR K QAVR]O  / +RO]PDQQ O & QO BaXiwskied, 2AFOFNHU (
Taxonomic revision of freshwater foraminifera with the description of two new agglutinated species and
generaEuropean Journal of Protistologg0, 28#44.
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Yazdi-Moghadam M., Schlagintweit F. &HQRPDQLDQ *RUELWROQB@te bRtePart  RUDPLQ
and description oEbrahimiella dercourti(Decrouez and Moullade, 1974) gen. et comb. nov. (family
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Collections of Foraminifera Housed at the European
OLFURSDODHRQWRORJLFDO 5HIHUHQFH &HQWU

Michael A. KAMINSKI?, JustynaK OWAL -KASPRZYK? and AnnaWASKOWSKA?

!Geosciences Department, King Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia.
2AGH University of Science & Technology, Faculty of Geology, al. Mickiewicza 30, 30UDNyZ 3RODQG

The European Micropalaeontological Referencetf@ewas established in 2014 in
order to provide a permanent archive for published micropaleontological collections. Since
its establishment, a number of Micropaleontologists have deposited their type slides or
entire collections at the EMRC. The foramimékcollection now consists of >20 wooden
cabinets, each housing on average 1,000 microscope slides. The cabinets are housed in the
office of Micropress Europe at the AGH University of Science & Technology in Krakow.
As of spring 2023, we now have micro$dsslide collections relating to the following
publications:

Aksu A.E., Kaminski M.A., 1989.Neogene planktonic foraminiferal biostratigraphy and
biochronology in Baffin Bay and the Labrador Séa. Srivastava S.P., Arthur M.A. and
Clement B., et al.Proc. ODP, Sci. Results, 105, (College Station, TX: Ocean Drilling
Program), 287304.

$OH[DQGURZLF] = &DUERQLIHURXYV )RUDPL ®WwakbhiR ITURP .R]O
Geologiczny4, 869881.

Alexandrowicz Z., 1971. Carboniferous Holothuroidserites in the Upper Silesia Coal Basin
(Southern PolandRocznik Polskiego Towarzystwa Geologiczndde 281291.

Amao A.O., Kaminski M.A., 201@seudonubeculina arabigagen. n.sp. a new Holocene benthic
foraminifera from the Arabian GulMicropaeontology 62 (1), 8186.

Amao A.O., Kaminski M.A., 2017. The new foraminiferal spe&easudotriloculina hottingersp.
nov: from the Arabian GulfJlournal of Foraminiferal Researc7 (4), 366371.

Amao A.O., Alfaraj M.A., Kaminski M.A., 2022Uvigerina agglutinatan.sp. a new Holocene
benthic foraminifer with an outer agglutinated layer from the central Red FBmaie de
Micropaleontologie76, 100689.

Anthonissen E.D., 2009. A new Pliocene biostratigraphy for the northeastern North Atlantic.
Newslettes on Stratigraphy43(2), 91426.

Banner F.T., Desai D., 1988. A review and revision of the Jur#smity Cretaceous
Globigerinina, with especial reference to the Aptian assemblages of Speeton (North Yorkshire,
England)Journal of Micropalaeontology’ (2), 143#1.85.

Barnard T., Banner F.T., 1980. The Ataxophragmiidae of England: Part 1, Alldaomanian
Arenobuliminaand Crenaverneuilina Revista Espanola de Micropaleontologie2 (3), 383t
430.

Belanger P.E., Berggren W.A., 1986. Neogene benthic foitara of the HattorRockall Basin.
Micropaleontology 32 (4), 3248356.

Beldean C., 2010. Relatia dintre Asociatiile de foraminifere fosile si mediile depozitionale din
Formatiunea de Hilda (Nofdestul Bazinului Transilvaniei). Ph.D. Thesis, BaiBedyai
University, CluiNapoca.

%LUNHQPDMHU . aXFINRZVND ( (DUO\ OLRFHQH IRUDPLQL
Basin, Antarctic Peninsula sect&ulletin of the Polish Academy of Scien@s (1), 14.0.

Boga C., 2012Studiul microfaunei de FoRLQLIHUH L 2VWUDFRGH GLQ GHSR]LWH
9DOHD &R XOXL [/ SXJLX GH 6XV -XGH XO +XQHGRDUD B8QSXE(
Bucharest, 141 pp + 14 pls.
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%UXQVWDG + *UDGVWHLQ ) /LH - ( +DPPHU * 0203BVWHUPDC(
Stratigraphic Guide to the Rogaland Group, Norwegian NorthMmasletter on Stratigraphy
46 (2), 137286.

% X BEM.N1995. Cretaceous to Paleogene agglutinated foraminifera of the Bile Karpaty unit (West
Carpathians, Czech Republit): KaminskiM.A., Geroch S., GasiVNL 0 $ HGV 3URFHHC
of the Fourth International Workshop on Agglutinated Foraminifera. Grzybowski Foundation
Special Publication, 4, 71.16.

%XEtN O .DPLQVNL Réemérks on the type locality and current status of the
foraminiferal spe@sRzehakina epigon@rzehak, 1895)in: Hart M.B., Kaminski M.A., Smart
C.W. (eds),Proceedings of the Fifth International Workshop on Agglutinated Foraminifera
Grzybowski Foundation Special Publication, 780

Cetean C.G., Kaminski M.A., 201New despwater agglutinated foraminifera from the Upper
Oligocene of offshore Angol#Micropaleontology57 (3), 255262.

Cetean C.G., Balc R., Kaminski M.A., Filipescu S., 20ldtegrated biostratigraphy and
palaeoenvironments of an upp®antoniantupper Carpanian succession from the southern
part of the Eastern Carpathians, Roma@i@taceous ResearcB? (5), 575590.

Chan S., Kaminski M.A., ARamadan Kh., Babalola L.O., 201Foraminiferal biofacies and
depositional environments of the Burdigalian mixegbonate and siliciclastic Dam Formation,

Al-Lidam area, Eastern Province of Saudi ArabRaleogeography, Palaeoclimatology,
Palaeoecology469, 1224 37.

Chang LS., 1962. Tertiary planktonic foraminiferal zones of Taiwan and overseas correlation.
Geolodcal Society of China, Mem., Taipdi, 110.

&LXUHM $ % NCaflosinopsis rehakovep. nov., a new calcareous dinocyst from the
JurassicCretaceous transitional interval of the Western TetRias one 16 (5), e0249690.

Davies R., 2001. Benthiforaminifera at the Cretaceous/Tertiary boundary in Bottaccione Gorge,

Italy: rapid or gradual faunal change? MSci thesis, UCL.

'"HMDUGLQ 5 .HQGHU 6 $OOHQ & 6 /HQJ O - 6ZDQQ * ( 3 H
benthic foraminiferal living depts, stable isotopes, and taxonomy offshore South Georgia,
Southern Ocean: implications for calcification deptlmirnal of Micropalaeontology37, 25+
71.

Eickhoff H.G., 1967. Foraminiferen aus dem Unterkarbon von Frankenberg/Eder. Dissertation,

) D N X O W IWudXGeisteswissenschaften der Technischen Hochschule Clausthal.

Eickhoff G., 1971. Das hohe Oberdevon und tiefe Unterkarbon im Bahneinschnitt
2EHUU|GLQJKDXVHQ EHL OHQGHQ S HLRRSYWHKHYH QKL HEH S WH
&RQJIJUpV QDQOHGRY BWIURDQWLIJUDSKLH HW *pRORJLH433X &DUERQL

(LENKRII * 'DV KRKH 2EHUGHYRQ XQG WLHIH 8QWHUNDUER
bei Menden (Rheinisches Schiefergebirgé): Josten K.+ HG 6HSWLHPH &RQ
InterQDWLRQDO GH 6WUDWLJUDSKLH HW G-B8 AR COR1L] kdll 25 X &DUE
pp. 417440.

Eickhoff H.G., 1974. Stratigraphic significance of silified foraminifera in the Upper Devonian of
Central Europeln: International Symposium of BelgiaMicropalaeontological Limits, Publ.

11: 144, 1 Abb., 2 Taf., Namur.

(LGYLQ 7 .Ro 1 6PHOURU O -DQVHQ ( %LRVWUDWLJU
6704/12+*% IURP WKH *MDOODU 5LGJH RQ WKH 9jULQJ 3ODWHD
Oljedirektoratet (Bulletin of the Norwegian Petroleum Directora@ip-98-22.

(LGYLQ 7 .Ro 1 6PHOURU O -DQVHQ ( %LRVWUDWLJU
6704/12+*% IURP WKH *MDOODU 5LGJH RQ WKH 9ijULQX. 30DWHD
Oljedirektoratet (Bulletin of the Norwegian Petroleum Directora@{p-98-22.

Evans J.R., Kaminski M.A., 1998Pliocene and Pleistocene chronostratigraphy and
palaeoenvironment of the Central Arctic Ocean, using deep water agglutinated foraminifera.
Micropaleontology 44, 1094 30.

33



% EHQHN :D NKRZINSKN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume
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An Entziadominated marshtype agglutinated foraminiferal assemblage
from an Arthrocnemumsalt marsh in Bahrain

Michael A.KAMINSKI %, Abduljamiu O. AMAC?, Thomas F. GARRISOR Flavia
FIORINI, Simeon MAGLIVERAS, Bassam S. TAWABINiand Anna WASKOWSKA

!Geosciences Department,ngi Fahd University of Petroleum & Minerals, Dhahran, 31261, Saudi Arabia.
2CIPR, KFUPM, Dhahran 31261, Saudi Arabia

SMicropress Europe, al. Mickiewicza 25,-889 Krakow, Poland

“Department of Global & Social Studies, KFUPM, Dhahran 31261, Saudi Arabia

SFaculty of Geology, Geophysics, and Environmental Protection, AGH University of Science & Technology,
al. Mickiewicza 30, 3@59 Krakow, Poland

A living assemblage of agglutinated foraminifer was recovered from a salt marsh
on the east side of Tubligy in eastern Bahrain. The sampled locality is adjacent to the
VW/Porsche/Skoda dealership on the Shaikh Jabe&ubhh Highway in Sitra, Bahrain,
and is one of the last remaining patches of salt marsh on the east coast of Tubli Bay. The
marsh is dominatedy a single marsh plant specieStthrocnemum macrostachyum
(Mericand), which is formerly known &alicornia Samples were collected from beneath
the Arthrocnemuntanopy in two transects beginning at a tidal channel in the low marsh to
the maximum extenbf halophytic plants in the high marsh, and preserved in an
ethanol/Rose Bengal solution.

A distinct elevatiorrelated zonation in agglutinated foraminifera is observed from
the low marsh to the high marsh. The tidal channel at the lower limit of theth roantains
an assemblage dominated Bynmonia, Elphidiumand miliolids, with Clavulina and
Agglutinella as the only agglutinated taxa. In the middle part of the marsh, live
Trochammina inflatais observed, while liveeEntzia macrescens characteristic fothe
highest marsh in association withochammina inflataLiving specimens were observed
during the winter 2019020 sampling season. Samples collected in Autumn 2019 only
contained dead specimens.

The specieg&ntzia macrescensas a worldwide distridiion and is likely dispersed
by birds along their migration pathways (Holzmann & Pawlowski, 2017). The island of
Bahrain sits squarely within the East AfriceWest Asia flyway. Tubli Bay is a well
known stopover point for migratory shore birds, and weehabserved flamingos, egrets,
and smaller shore birds at our sample locality. Based on the known migration pathway of
oystercatchers and the great reed warbler, we might expect to find trochamminids at other
salt marshes in the western Gulf region, bus tl@mains to be verified by an expanded
survey. This is the first report of a livEntziadominated agglutinated foraminiferal
assemblage in the Arabian Gulf region.
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Selectivity in agglutinated foraminifera from Thermaikos Gulf, NW
Aegean Sea

Olga KOUKOUSIOURA, Sofia GEORGIOU, Margarita D. DIMIZA, Maria V.
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Thermaikos Gulf is a ser@inclosedshallow basin in the northwestern part of the
Aegean Sea. The marine environmental conditions of the area are influenced by the several
rivers and numerous ephemeral streams, that flow into the basin (Lykousis et al., 2005).
They discharge tons of erosalirsediments from metamorphic, igneous and sedimentary
rocks that lie in the hinterland. As a result, the nature of sediment in the Gulf is controlled
by distance from the rivers, resulting in sandy and shallow sediments to the west and fine
sediment in deper areas of the east.

Agglutinated foraminifers are a vital component in the living assemblages of
Thermaikos Gulf, comprise up to 40% of the total living foraminferal fauna and reach a
maximum of almost 50% in total assemblages (living+dead). Duringnéincous 12
month survey, a total of 17 living species were found, with highest percent occurrences
recorded in late spring and summer. Among the agglutinated Eaxpgereloides scaber
Ammoglobigerina globigeriniformjs Textularia spp., Haplophragmoidescanariensis
Leptohalysis scotéandReophaxspp. were most common.

Previous studies have shown that the mineralogical composition of agglutinated
tests is strongly influenced by the composition of the surrounding sediments (Armynot du
&KKWHOHW HW DO

., 2013). We have applied both light and Scanning Electron Microscopy coupled
with an Energy Dispersive Spectrometer to identify and quantify the mineral diversity on
agglutinated foraminiferal tests.

Here we report on the capability of agglutinated Fordgfieria to actively select
specific mineral grains as building materials for test construction, and document the main
features accompanying their placement and arrangement in th&rmst.a total of 56
studied specimens, we determined more than 300 rigraias.
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Type specimens of foraminifera housed in the collections of the European
Micropalaeontological Reference Centre (EMRC)
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Over the frame of 8 year2q152023) the European Micropalaeontological
Reference Centre (EMRC) collected over 18,000 faunal slides. The most important part of
the collection is a separate microscope slide cabinet containing type specimens (mainly
holotypes, paratypes and metatypaisforaminifera, mainly agglutinated forms. The slides
of type specimens are archived in cabinet drawers together with the reprints of papers in
which the species were described. The EMRC currently houses type specimens of the
following species:

Holotypes: Agglutinella kaminskii Garrison, 2019 (+ paratypes); Ammobaculites
fragmentarius Cushman agglutiniformis Podobina, 1975 (+ paratypes, metatypes);
Ammobaculites originalidjatliuk, 1970; Ammobaculoides dhrumaengiaminski, Malik

& Setoyama, 2017(+ paitypes); Ammophemphix hemisphaericusD NRZV ND
Kaminski, 2018 (+ paratypes, metatypeaijtomalinoides dividenea XFI]NRZV ND
paratypes)Arenoturrispirillina waskowskaélikmahtiar & Kaminski, 2022 (+ paratypes);
Asterigerinata murraynhayeswilson & Hayek, 2022 (+ paratypes)Bulbobaculites
gorlicensis:D NRZVND SBuraBINg aBtarsticdaminski, Wolfgring &
:D NRZVND S DadiasinopSisl Yehakovii& LXUHM % N
paratypes); Conoglobigerina grigelisiGradstein, 207 (+ paratypes); (+ paratypes);
Cystamminella ancestralidMjatliuk, 1970 (+ paratypes)Cystamminella bitkovensis
Mijatliuk, 1970 (+ paratypes)Cystamminella elongataMjatliuk, 1970 (+ paratypes);
Cystamminella grzybowskMjatliuk, 1970 (+ paratypes)Eggerella stryensisMjatliuk,
1970 (+ paratypes)fzaudryina spassensMjatliuk, 1970 (+ paratypes)fzavelinella mira
Podobina, 1975 (+ paratypeg3jobuligerina glinskikhae* UD GV WHL Q :D NRZVND
(+ paratypes)Globuligerina tojeiraensisGradstein, 2017 (+ paratypesplobuligerina
waskowskadGradstein, 2021 (+ paratypesylomospira rostokiensidjatliuk, 1970 (+
paratypes); Grzybowskiella aquaeaMjatliuk, 1970 (+ pargypes); Grzybowskiella
macilenta Mjatliuk, 1970 (+ paratypes)isrzybowskiella subangustistjatliuk, 1970 (+
paratypes)Hagenowina insueta Mjatliuk,970 (+ paratypesHaplophragmoides arcticus
.DPLQVNL :D NRZVND &KDQ HyperammiBddhDrMa\(B&iry crassa
Mjatliuk, 1970; Hyperammina primitiva Mjatliuk, 1970; Inaequalina jadwigae
aXFINRZVND ISsalad dp$is\ @uHiaVhite, 1928;Karreriella indigena
Mijatliuk, 1970 (+ paratypes)Karreriella pertenuis Mjatliuk, 1970 (+ paratpes;
Karreriella pokornyi Mjatliuk, 1970 (+ paratypes)Marginulina torquataPodobina &
Orlov, 1995 (+ paratypesPetaloglobigerina simmongbradstein, 2021 (+ paratypes);
Protelphidium anglicumMurray, 1965 (+ paratypesPseudohastigerina naguewichgs
(Mjatliuk, 1950); Pseudonubeculina arabicAmao & Kaminski, 2016 (+ paratypes);
Recurvoides anormiljatliuk, 1970 (+ paratypesRecurvoides primuMjatliuk, 1970 (+
paratypes); Recurvoides pseudoregularisjatliuk, 1970 (+ paratypes)Recurvoides
smuarensis Mjatliuk, 1970 (+ paratypes);Recurvoides variusMjatliuk, 1970 (+
paratypes)Recurvoides? nadvornendijatliuk, 1970; Reophax dissonugljatliuk, 1970
(+ paratypes)Reophax paraduplekjatliuk, 1970 (+ paratypes)Saccammina scabrosa
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Mijatliuk, 1970 (+ paratypes)Saccamminoides carpathicuSeroch, 1955;Sigmoilina
canisdementisn. sp. Kaminski & Garrison (+ paratypesijlicobathysiphoncf. dubia

Cushman & Renz longoloculus Mjatliuk, 197jicobathysiphon pseudoloculdatliuk,

1970; Simobaclites saundersiWilson & Kaminski (+ paratypes)Spiroplectammina
denticulageraMjatliuk, 1970 (+ paratypes)extularia baudonianaG f2UELJQ\ LQFRPSH
Mijatliuk, 1970; Thalmannammina necomiensi&eroch, 1962 (+ paratypes, metatypes);
Tolypammina pravajatliuk, 1970 (+ paratypes)irochammina abrupt&eroch, 1966 (+
paratypes); Trochammina erdutensis-y]V D S D UTovha®idides

irregularis White, 1928; Uvigerinammina mysaiosNeagu, 2011;Verneuilina conica

White, 1928 Verneuilinoides dnestrsisMjatliuk, 1970.

Paratypes: Aaptotoichus challengeriHolbourn & Kaminski, 1995; Adercotryma
agterbergiGradstein& Kaminski, 1989 Ammobaculites areniferudagy & Basoy 1998;
Ammobaculites bivariansNagy & Seidenkrantz,2003; Ammobaculites deflectus
HMIiOPDUVGYWWLU 120M8UA#Phobacliies \ knorrigensiss MiOPDUV GyWW L
Nakrem & Nagy, 2018;Ammobaculites nanogyruNagy & Seidenkrantz, 2003,
Ammobaculoides carpathic@eroch, 1966 (+ metatypessynmodiscus kendetietean &
Kaminski, 2011 Ammodscus nagyi Kaminski, 1989 Ammomarginulina spectata
Podobina, 1997Ammoscalaria antis?odobina, 1975 (+ metatypshndersenia rumana
Neagu, 1968;Annectina biedaiGradstein & Kaminski, 1997Annectina grzybowskii
(Jurkiewicz, 196Q) Anomalinoides ypresisis (ten Dam) ovatus Podobina,
1998 Arenobulimina advea (Cushman) praeadvena Barnard & Banner, 1980
Arenobulimina bullettaBarnard & Banner, 1980Arenobulimina macfadyenCushman
elongataBarnard & Banner, 1980Arenobulimina postchapmani sBarnard &Banner,
198Q Arenobulimina postchapmani praecursBarnard & Banner, 1980Arenobulimina
pseudoalbiand@arnard & Banner, 198@®renobulimina voloshinae sBarnard & Banner,
1980 Arenobulimina voloshinae praevoloshinaeBarnard & Banner, 1980
Arenogaudyina granosaPodobina, 1975Arenoturispirillina cacumenensiNeagu, 2004,
Astracolus fabaceuBodobina & Orlov, 1995Astracolus impaiPodobina & Orlov, 1995;
Astracolus mutabilis Podobina & Orlov, 199Barkerina dobrogiacaNeagu, 1999 (+
metatypes)Bulbobaculites vermiculudlagy & Seidenkrantz, 200&arasuella cylindrica
Neagu, 1999 (+ metatypesJibicidoides eriksdalensi@Brolzen) subsp. primus Podobina,
1975 (+ metatypes) Colominella piriniae Mancin & Kaminski, 2018;Comaliamma
dobrogiaca Neagu, 1999 (+ metatypes)Conotrochammina voeringensiSradstein &
Kaminski, 1997 Cribrostomoides carapitanusaminski, Crespo de Cabrera & Gonzalez,
20112, Cibrostomoides subretusidagy & Basov, 1998Cribrostomoides vallatublagy &
Basov, 1998 Cyclammina cylops McNeil, 1988; Cyclogyra sibiricaPodobina, 1975 (+
metatypes); Cystammina subgaleats@ Datp H N ; Cystammina sveniGradstein &
Kaminski, 1997 (+ metatypes)Cystamminella pseudopauciloculatsljatliuk, 1966;
Danubina obtus@dNeagu, 1997Dentalina sabjuformisPodobina & Orlov, 1995; Dentalina
tumidiscula Podobina & Orlov, 199Bjiscamminoides evolutSetean & Kaminski, 2031
Dobrogelina discorbiformisNeagu, 1979 Dobrogelina ovidi Neagu, 1979;Dorothia
pupoides(Orbigny) ovata Podobina, 1975 (+ mdiges); Dorothia seiglieiGradstein &
Kaminski, 1989; Eggerelloides camaraensiSousa, Kaminski & Yamashita, 2018;
Eponides propriusPodobina, 1975;Eratidus gerochiKaminski & Gradstein, 2005
Falsogaudryinella praemoesiandaminski, Neagu & Platon, 1995-alsogaudryinella
xenogenaKaminski, Neagu & Platon, 1995Fissurina globosaBornemann sibirica
Podobina & Orlov, 1995Fissurina rotundaPodobina & Orlov, 1995;Gaudryind
cuvierensisHolbourn & Kaminski, 1995 Gaudryinopsis subbotinaBodobina, 1975 (+
metatypes); "Gaudryinopsis" pseudobettenstaedtdolbourn & Kaminski, 1995;
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Gerochammina obeddeagu, 1990 (+ metatype€erochammina stanislaieagu, 1990;
Gerochellacylindrica Neagu, 1997 Globigerina linaperta tropicalisJenkins & Orr,
published as3Globigerina linapertan.spp ©~ *ORELJHUL QEnl®y v .Bugidd L W D
Finlay, 1939 Globigerinoides trilobus bullatu€€hang & Chang, 1962Glomospirella
biedai Samuel, 1977Guembelitria samwellJenkins, 1978+ metatypes)Glomospira
grzybowskii Jurkewicz, 1960 Glomospirella biedaSamuel, 19777 Haplophragmoides
deplexusPodobina, 1998 (+ metatypesjaplophragmoides fastostBodobina, 1998 (+
metatypes) Haplophragmoides falcatosuturalisNeagu, 1990 (+ metatypes)
Haplophragmoides fastosu®odobina, 1998 Haplophragmoides nauticusKender,
Kaminski & Jones, 20Q@Haplophragmoides perlobatus MiOPDUVGYWWLU 1DNUHP
2018 Haplophragmoides propygmaeusagy & Seidenkrantz, 2003Hinogammina
danubianaNeagu, 2000 Hinogammina danubiandNeagu, 200Mippocrepina gracilis
Holbourn & Kaminski, 1995;Histerolina pileiformae Neagu, 2000;Hormosinella
fusiformis Kaminski, Cetean, Balc & Coccioni, 201Hyperamina intermediajatliuk,
1970; Hyperammina kenmillerKaminski, 1989 Hyperammina menden&ickhoff, 1973;
Hyperammina novaMjatliuk, 1970; Inordinatosphaera indicdMohan & Soodan, 1967;
Kaminskia acutaNeagu, 1999Kaminskia cuneataNeagu, 1999Kaminskia flabellata
Neagu, 1999 Karreriella poutica Mjatliuk, 1970; Karreriella seigliei Gradstein &
Kaminki, 1989; Kutsevella spilota Nagy & Seidenkrantz;Labrospira macilenta
Setoyama, Kaminski & Tyszka, 201labrospira lenticulata+ MiOPDUVGYWWLU 1DNU
Nagy, 2018;Marginulina elongataPodobina & Orlov, 1995Marginulina rectaPodobina
& Orlov, 1995; Marginulina sibirica Podobina & Orlov, 1995Marginulina sphaerica
Podobina & Orlov, 1995; Marginulina tumefacta Podobina & Orlov, 1995;
Moravammina? recteEickhoff (1973); Neonavarella sudalpinguisberti, Kaminski &
Mancin, 2018Nodosaria tchuzic®odobina& Orlov, 1995 (+ metatypesNonionammina
elegansNeagu, 1999Paratrochamminoides gorayskiformigender, Kaminski & Jones,
2007 Patelinella conicaNeagu & Cirnaru, 20Q1Patelinella hebertiNeagu & Cirnaru,
2001; Patellovalvulina patruliusiNeagu, 1975;Pfenderina ammonoidebleagu, 1979;
Pfenderina conicdNeagu, 1979Phenacophragma beckmaniaminski & Geroch, 1986
(+ metatypes); Phenacophragma elegan&aminski, 1986 x; Plectoverneuilinella
angolaensietean & Kaminski, 2021Popovia johnrolandPreee, Kaminski & Dignes,
200Q Portatrochammina profundaender, Kaminski & Jones, 200RBsamminopelta
gradsteini Kaminski & Geroch, 1997 Pseudotextulariella cretosaCushman, 1932
Patellovalvulina patruliusNeagu, 1975Pseudotriloculina hottingerAmao & Kaminski,
2017; Quinqueloculina longaPodobina, 1975Rashnovammina carpathicBleagu &
Neagu, 1995;Rectoglandulina acuminalat®odobina & Orlov, 1995Rectoglandulina
sibirica Podobina & Orlov, 1995Rectogerochammina eugubirkéaminski, Cetean &
Neagu, P10; Recurvoides arcticésSetoyama, Kaminski & Tyszka, 201Recurvoides
trochoidalis Setoyama, Kaminski & Tyszk&011;Recurvoides recurvoidiformigNeagu
& Tocorjescu, 1970)Reophanus berggrerradstein & Kaminski, 1997+ metatypes);
Reophax guttiform Podobina, 1975 (+ metatype®eophax pyriformi¥amashita, Sousa
& Kaminski, 2018; Reophax pyriloculus+MiOPDUVGYWWLU 1DNUHP 1D
Reticulophragmium mackenzieensicNeil, 1997; Reticulophragmium projectus
6 F K UJXda&irid & McNeil, 1994;Reticulophragmium vidonioensiKaminski & Crespo
de Cabrera, 1999Riyadhella persanensidNeagu, 2004;Saccammina basispiculata
Mikhalevich, Pronina & Nestell, 200@Bcherochorella congoensisender, Kaminski &
Jones, 2007 Scythiolina filiformis Neagu, 2000 Scythiolina flabellii Neagu, 1997,
Siphogaudryina stephensonfCushman) distincta Podobina, 1975 (+ metatypes);
Spiropsammina primitivaCetean & Kaminski, 2011 Subreophax longicameratus
Kaminski, Cetean, Balc & Coccioni, 201Tetragonostomina rhombiformMikhalevich,
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1975 Tetrataxiella subtilissimaCetean & Kaminski, 2011;Textularia pernana
+MiOPDUVGYWWLU 1 D N U H Fextularia Dslhirica Podobina, 1997;
"Textulariopsis" elegansHolbourn & Kaminski, 1995; Tipeammina Neagu, 2004;
Trochammina alwnsis Neagu, 2004;Trochammina globoconicdyszka & Kaminski,
1995; Trochammina lomonosovensiBvans & Kaminski, 1998 Trochamminoides
lamentabilis Podobina, 1998;Trochammina praerosaceaNagy & Basov, 1998;
Trochammina privaPodobina, 1975;Trochammina ginqueloba Geroch, 1959 (+
metatypes);Trochammina ruman&leagu & Neagu, 1995rochamminoides lamentabilis
Podobina, 1998Trochamminoides lapilliformidlagy & Basov, 1998tJvigerammina una
Gradstein & Kaminski, 1999Jvigerinammina carpathicdeagu, 201,LUvigerinammina
moesiana Neagu, 1965;Uvigerinammina praejankoiNeagu, 1990 (+ metatypes)
Valvulineria proceraPodobina, 1975Verneuilinella carpathicaNeagu & Neagu, 1995;
Verneuilinella pieninicaTyszka & Kaminski, 1995\Verneuilinoides alutensitNeag,
2004

Metatypes: Ammobaculites  dignus Podobina, 1964; Ammogloborotaloides
truncatulinoidiformis Kaminski & Contreras, 2011Ammonia batava(Hofker, 1951);

Ammosphaeroidina sphaeric&odobina; Asanospira grzybowskii(Mjatliuk, 1950);

Cribrostomoides asirtus Podobina, 1966;Cribrostomoides cretaceou€ushman &
Goudkoff exploratusPodobina, 1966Cribrostomoides trinitatensi€ushman & Jarvis
sibiricum Podobina, 1966;Cyclammina flexuosaPodobina, 1966; Dendrophyria

gvidoensis Mjatliuk, 1950; Gaudryinopss angustus Podobina, 1975;Glomospira

gordialiformis Podobina, 1967;Glomospira straniki % X EtN Haplophragmium
mediumPodobina, 1975Haplophragmoides idoneuodobina, 1974Haplophragmoides
tumidus Podobina, 1966;Hormosina ovula Grzybowski gigantea Geroch, 1960;
Hyperammina lineariformisMjatliuk, 1960; Hyperammina? exilis(Mjatliuk, 1960);

Labrospira collyra (Nauss)senonicaPodobina, 1964} abrospira fraseri(Wickenden)

stata Podobina, 1966{abrospira honestaPodobina, 1974ienticulina tchizhakensis

Podobnina & Orlov, 1995Pseudoclavulina hastattCushman)admotaPodobina, 1966;
Pseudoreophax cisovnicens@eroch, 1961;Recurvoides magnificu®odobina, 1966;
Recurvoides memornadu®odobina, 1964;Recurvoides optivusPodobina, 1964;
Recurvoidegpseudononioninoidebleagu & Platon, 1994Recurvoides recurvoidiformis
(Neagu & Tocorj, 1970);Reophax propriu®odobina, 1975Reophax remotuBodobina,

1975;Silicobathysiphon gerociMjatliuk, 1966; Thalmannammina meandertorndtieagu

& Tocorjescu, 190; Thalmannammina simpldleagu & Platon, 1994Yerneuilinoides
concinnusPodobina, 1975.
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Jullienella foetidaSchlumberger, 1890, the largest shallowvater
agglutinated foraminifer in modern oceans

Martin R. LANGER, Anna E. WEINMANN, Walid A. MAKLED 3
and Andrew JGOODAY#?

Unstitute of Geoscience, Paleontology, Rheinische FriedriclltOKHOPV 8QLYHUVLWIW %RQQ %RQQ
°GeologicatPaleontological Department, Natural History Museum Vienna, Vienna, Austria.

SExploration Department, Egyjatin Petroleum Research Institute (EPRI), Cairo, Egypt.

“National Oceanography Centre, Southampton, United Kingdom.

SLife Sciences Department, Natural History Museum, London, United Kingdom.

In 1890, Schlumberger described a new and gigantic agglutinatedifofer from
the western coast of Africa (Liberia) and namedlitienella foetidaafter its collector, the
French bryozoan specialist Jules Jullien (Schlumberger, 1890). The species was initially
considered to be a bryozoan, but Schlumberger recogitizéde character and correctly
described it as a singtthambered (monothalamous) agglutinated foraminifer with a large,
flat or slightly undulating platéike test, leaflike, or fartlike in overall shape and with the
chamber interior subdivided by Igitudinal partitions.

Since it was first described by Schlumberger (1890)oetidahas been widely
reported from depths of 14 to 89 m across the West African continental shelf from Western
Sahara to Ghana (Langer et al. 2022). It occurs on fine samblynaddy substrates at
densities of up to 200 individuals per @and covering up to 10% of the sandy seafloor.
Schlumberger (1890) reported that the largest specimens from off Liberia were 6 cm in
maximum dimension, but more recent in situ images show &af fanlike tests that
reach a maximum dimension of 14 cm lying horizontally on the sediment surface with only
the lower side partially buried (Tendal & Thiel, 2003). These large agglutinated structures
often constitute the only available hard substoatevhich sessile organisms can settle.

The test wall of). foetidaFRPSULVHYVY D VPRRWK RXWHU YHQHHU
mineral grains that overlies the much thicker inner layer. M&foscans suggest that
much of the test interior is filled with cytoplasm, whiler&y micrographs reveal an
elaborate system of radiatingntérnal partitions.Jullienella foetidaresembles some
xenophyophores (giant despa foraminifera) in terms of test size and morphology, but
lacks their distinctive internal organization; the similarities are therefore likely to be
convergent.

Based on ncro-CT scan data, we calculated an individual cytoplasmic biomass of
3.65 mg wet weight for one specimen. When combined with literature records of seafloor
coverage, this yielded an estimate of >7.0 g wet weightfon the seafloor biomass df
foetidain areas where it is particularly abundant. According to these calculations, our
scannedJ. foetida specimen had a biomass comparable to that of a slightly larger
xenophyophore, and greater than that of three otle@mophyophore specimens. The
relatively restricted distribution of this species off the novdst African coast at depths
above 100 m is probably related to the elevated, upwelitaged surface productivity
along this margin, which provides enough doto sustain this high biomass. This
remarkable species appears to play an important, perhaps keystone, role in benthic
ecosystems where it is abundant, providing the only common hard substrate on which
sessile organisms can settle.
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Fig. 1 Fig. 2

Figure 1. Encrusted specimen &flliennella foetidafrom the Abidjan (Ivory coast) collected at 80 meters

depths.
Figure 2. Simplified model of. foetidawith surface partially taken off revealing an elaborate system of

radiatinginternal partitions

References:

/IDQJHU 0 5 HLQPDQQ $ ( ODNOHG : % . | N8V observat®hRsGD test -
architecture and construction diullienella foetida Schlumberger, 1890, the largest shakwater
agglutinated foraminifer irmodern oceans. PeerJ., 15;10:e12884. doi: 10.7717/peerj.12884. PMID:
35211360; PMCID: PMC8862658.
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Agglutinated benthic foraminifera of the Cretaceus#aleogendransition
in the Skole NappePolish Outer Carpathians

(O*ELHWD 08$ &ang Alftiefl UCHMAN

L,OQVWLWXWH RI *HRORJLFDO 6FLHQFHY )DFXOW\ Rl *HRJUDSK\ DQG *HR
Poland

The Outer Carpathians are dominated by Cretafaledgene (KkPg) turbiditic
deposits that accumulated the northern margin of the Tethys. Previouslgckhef the
uppermost Cretaceous F2 and F1 biozones and the lowermost Paleogéfeb®zones
have prevented the determination of the benthic assemialagdheir relationship with the
K #g event.Previous biostratigraphical studies (Machaniec et al. 202Q) WKH +\*QH
section (Skole Nape, SE Poland) combined with the present study shoentinuous
record of the KiPg transition foraminifersthe plankticforaminiferal zones characterizing
the latest Maastrichtian to early Danian interval are present and recognized by the planktic
index species. This complete record of events and changes is unique in the northern margin
Rl 7THWK\V 7KH +\*Q HuNddé& vphdr@ityrtbl studghhamyes in taxonomic
content, distribution, and diversity of benthic apthnktic foraminifera, which were
influenced by a series ehvironmental crises recognized worldwide.

In the studied section, the mass extinction atKiPg boundary is recorded below
the darkgrey marly mudstonelayer and is characterized :by1l) the standard
Abathomphalus mayaroenst®ne which shows stratigraphically important changes, i.e.,
the interval with A. mayaroensis(Bolli) occurrence, the terval with the gradual
disappearance of keeled and the large racemiguembelinid taxa, and the interval with the
first bloom of GuembelitriacretaceaCushman. The coeval agglutinated foraminifers are
relatively rare, but diverse. They includghabdamminasp, Pasmmosiphonellasp,
Ammodiscus cretaceugReuss), Glomospira sp, Caudammina ovula(Grzybowski),
Rzehakina inclusgGrzybowski), Reophaxsp., Recurvoidessp. Trochamminoidessp.,
Saccamminap., some calcareous agglutinated taxa sudteasesella vaans(Glaesner),
Rectoprotomarssonella rugogeanzlikova),Arenobuliminasp., Gaudryinasp., Dorothia
sp., Gerochamminasp.; (2) the PO Zone and Pa Zone, which indicate the lower Danian,
despite thebloom of opportunistic planktic index tax@duembelitriacretaceaCushman,
the occurrence dParvularugoglobigerina eugubin@.uterbacher and Premoli Silva) and a
bloom of shallow infaunal, opportunistic, smaited benthic calcareouBrizalina is
observed. Theassemblage is strongly dominated by calcareouswel morphogroups
represented b€ibicidessp, Anomalinasp, andBrotzenellasp. and lenticulinids are also
present Small heterohelicids and hedbergellids occur in the clasts. They are considered
Cretaceous survivors. All the other specimens (largegrbhelicids and hedbergellids) are
potentially reworked andappear to be hydraulically selectedhe agglutinated
foraminifera are extremely rare. Thewpclude single, small and poorly preserved
specimensof Rhabdammina lineariBrady, Psammosiphonella ytindrica (Glaesner),
Ammodiscus sp., Glomospira sp., Caudammina ovula(Grzybowski) C. excelsa

'"\O *D QHMd Hormosina velascoensigCushman); (3) in the Pla Zone, the
foraminifers are diverse and well preserved, with the characteristic simple tubular
Hyperammina Bathysiphon Rhabdamminabranched tubulaNothia and Rhizammina,
Ammodiscus sp., Subreophax scalaris (Grzybowski), Rzehakina fissistomata
(Grzybowski),Rz. minutaCushman & RenzRz. epigongRzehak),Caudammina excelsa

"\O *D QG @vula (Grzybowski) Hormosina velascoensi&€ushman) Recurvoides
sp., Spiroplectamminasp.; (4) the top of the lower Danian showlisappearance of

54



% EHQHN :D NKRaNSN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume

planktic, benthic calcareous foraminifera, and calcareeusented agglutinated
foraminifera. Only organically eeented deepvater agglutinated foraminifera (DWAF)
occur, such a&d\mmodiscusp., Glomospira charoidegJones & Parker)Rzehakinasp.,
numerousCaudammina excelsahe C. ovulagroup,Hormosina velascoens{€ushman)
Recurvoidessp., Spiroplectammina naroana (Cushman). Other important taxa include
Paratrochaminoidespp., Trochamminasp., Trochamminoidesp., Saccamminap., and
Ammolagena clavat@Jones & Parker)The relative abundance of each species fluctuates
significantly in the studied intervadnd the largest fluctuations are observed just above the
K/Pg boundary.

The studied foraminiferal assemblages derive from different bathymetric zones.
They can be referred to (1) above FL in the early late Maastrichtian, no deeper than the
upper bathyal zwe; (2), no deeper than the margin of the shelf during the latest
Maastrichtian and in the earliest Danian; (3) the midloleer bathyal depth, below LF and
above CCD in the late early Danian; (4) the youngest sediments contain foraminifera from
the bathyhdepths below the CCD. The relative degel changes inferred for the section
reveal a fall trend during Maastrichtian and earliest Danian and then a rise. As the
foraminifera could have been redeposited by turbiditic currents, from shallower zones and
the relativesea level changes reflect the situation in the source area of the deposits, not
necessarily in the place of deposition.

Reference:
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Colonial Agglutinated Foraminifers from Late Silurian and Earliest
Devonian strata of the Arbuckle Mountains area of SoutkCentral
Oklahoma, USA

Christopher M. MCAULEY?, Galina P. NESTELL, Merlynd K. NESTELL
and James E. BARRICK

!Department of Earth and Environmental Sciences, Universitgxddat Arlington, 500 Yates Street,
Arlington, TX 76019, USA
’Department of Geosciences, Texas Tech University, Lubbock, TX 79409, USA

Strata of the Silurian (Ludlow and Pridoli) Henryhouse Formation and the
Devonian (Lochkovian) Haragan Formation ofetiHunton Group in the Arbuckle
Mountains and Lawrence Uplift of soutientral Oklahoma consist of argillaceous
wackestone and mudstone with some beds of skeletal wackestone and packstone.
Agglutinated foraminifers are common in most samples from these,s&®cept in a
pyrite-rich interval of the lower member of the Henryhouse Formation. The foraminifers
occur together with stratigraphically important conodonts at seven outcrop localities:
Hickory Creek, Ca2, Highway 77, Dougherty West, Goddard Youth C&if, and P1.

The most complete lithological and faunal sequence is represented in the Highway 77
section, in which the Henryhouse Formation extends from the Gorkimkelella crassa
conodont Zone) into the late Pridoli and is overlain by the Loclakolaragan Formation
(Caudicriodus hesperiusonodont Zone).

There are two major oceanic events in the studied stratigraphic interval. Traces of
the carbon excursion associated with the-tnidfordian Lau Event have previously been
detected in the upperrsbportion of the extremely argillaceous lower member and the
lowermost portion of the upper member of the Henryhouse Formatian.second, the
Klonk Event, crosses the Henryhoud#aragan boundary.

Foraminifers of the Henryhouse and Haragan formatioase hnever been
systematically described. Ireland (1939) described only two sp&aésysiphon rugosus
and Psammosphaera gracilisrom the Henryhouse Formation, and six species from the
Haragan Formation,B. rugosus Psammophax bipartita Stegnammina ehgatg
Ceratammina cornucopjaWebbinella bipartita and Psammonyx maxwelliEarlier,
Moreman (1933) describalfebbinella quadripartitaalso from the Haragan Formation.

The assemblage of agglutinated foraminifers from the Henryhouse Formation is
rich and diverse. The unilocular genera includBsammosphaeraThurammina and
Thuramminoidesbut tests of bichambered genera are also common, sdciygasammina
Rectoammodiscusand Hyperammina The present work studied colonial tests of
monothalamid genera BILODU LQ P R UKbderd\miicelld (Dunn 1942),
SorosphaerasubconfusgDunn 1942), an#VebbinelloidegStewart and Lampe 1947).

Several new colonial species belonging to the gen@oaostomasphaera?
(McClellan 1966) andVebbinelloidea?are present in all seven sections studied. A new
genus of colonial foraminifers composed of sablaped individual chambers is present in
the Ca2 and Dougherty West sections. In the extremely argillaceous lower member of the
Henryhouse Formation,Sorostomaspdera? occurs, whereasWebbinelloidea? and
Thekammina (Dunn 1942) are rare. In contrast, species Sdrostomasphaera?
Webbinelloidea? and linear chains of rectangukltaped chambers of the genus
Thekamminaare abundant and diverse in the moderately lacgibus upper Ludfordian
and Pridoli interval of the Henryhouse Formation in the Highway 77 section, Ur#8,16
samples 336/49B. In the same section, a shift to a less diverse agglutinated
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foraminiferal fauna in the uppermost portion of Unit 20 anthim lower part of Unit 21

may correspond with the onset of the Klonk Event. In the Lochkovian Haragan Formation,
SorostomasphaeragndWebbinelloidea?emain present but in reduced numbers, and new
species offhekamminandWebbinelloideabecome prominent
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Traditional and Molecular Methods of Investigation in the Foraminiferal
Taxonomy

Valeria MIKHALEVICH
Zoological Institute Russian Academy of Sciences. Universitetskaya nab.,1, 199134 St. Petersburg

I. Traditionally the morphological method of the shell study was the basic method in the
foraminiferal taxonomy. Electronic microscopy gave it tiesv life. The second half of the

20th century is characterized by the rapid flowering of scanning electron microscopy
(Reiss 1957, 1959, 196(Reiss Merling, 1958 Towe, Cifelli, 1967; Hansen, Reiss, 1971

a, b; Bellemo, 1974 a, b, 1976; Hemleben et H.77; Spindler, 1978; Leutenegger,
Hansen, 1979; Be et al., 1980; Debenay et al., 1996 b, 1998, 2000; Gooday, Smart, 2000,
Krasheninnikov, 1956; Grigelis, Gorbatchick, 1980; Saidova,1980; Maslakova, 1983;
Mikhalevich, 1986, ; Gubenko, 1989, Kaminski et #4095, 1996, 2008 and othe@)e of

the main problems in the morphological systematics of foraminifera is the unevenness of
the knowledge of their skeletons studied at different levels of microscopy (light and
electron), which makes it difficult to corage their shells. Therefore,-examination at a

new EM level of type species of the genera is an overdueltagkue to the presence of a
shell, cytologically foraminifera are much less studied than the other protozoa. The few
data on the structure didir living cells obtained in the 19th and 20th centuries were first
generalized and used to characterize large taxa (classes) (Mikhalevich, 1980, 1992).
Currently, cytological methods that help to distinguish certain species and genera are used
more widey in the study of primitive singlehambered forms with an agglutinated or
organic shell (Gooday et al., 1996, 2008; Gooday, Kamenskaya, 2012; Bowser et al., 2002;
Habura et al., 2004; Goldstein et al., 2010). Principally new stage in the taxonomy of
foraminifera has begun with the introduction of molecular phylogenetic methods that allow
obtaining of taxonomic criteria which are independent of the nature of morphology. The
first steps in this direction were taken in the last decade of the 20th cgmtaryng et al.,

1996, 1997 1999 Fahrni et al., 1997, Pawlowski et al, 1994, 1995,1997), in the 21st
century the number of such studies has increased signific&#hin(g et al., 2000, 2009;
Pawlowskj 2000; Pawlowskiet al., 2002, 2003 Pawlowskj Gooday 2009; Pawlowskj

Burki, 2009; Holzman et al., 2003, 2012;Haburaet al., 2004; Flakowski et al., 2005;
Bowseret al., 2006 and othersA fundamentally new type of collections has emerged
GenBank, which stores mulgenetic databases and countspetsent more than 600
species. Molecular genetic studies of foraminifera began later than for the other unicellular
eukaryotes because of significant difficulties, primarily due to the presence of a shell, as
well as symbionts and various inclusions. Tiigh rate of evolution of many of their
groups makes it difficult to interpret the results. SSU rRNAs were most often used as
molecular markers, nuclear DNA and proteoding genes (e.g., actih actin2,
betatubulin, RPB1) were also used. Standard poes were PCR, sequencing and
alignment. Interesting data of molecular studies were obtained for foraminiferal taxa of
different taxonomic ranka. The resolution of molecular methods was high in the field of
species identification. Thus, it was showntttiee diversity of the Antarctic allogromiid
genotypes twice exceeds the amazing diversity of their morphological {Gooslayet al.

1996; Bowseret al. 2002;Haburaet al. 2004), that 2 new speciies Bfphophagadiffer

only genetically Goldsteinet al., 2010). Different species level genotypes have been
identified for representatives of Ammoniida@)abratellidag Allogromiidae and some
other groupsMolecular study of species genotypes in the gefAmsnonia(Holzman,
Pawlowski, 2000) showed that onlye of them has distinct morphological differences.
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However, a thorough morphometric analysis (Hayward et al., 2004) revealed
morphological differences in each of these molecular genotypes, which once again
demonstrates the need for joint studies of spetsain molecular and morphological
methods. The study of intraspecific variability of planktonic forms (Darling et al., 1999,
2000; Varga et al., 1999, 2001) also revealed their high genetic variability and the clear
confinement of many specific genotypiesthe certain geographical areas and ecological
niches; the number of forms previously considered as cosmopolitan has fallen sharply. The
presence of the pelagic stage in the bottom sp8algna variabilis(Darling et al., 2009;
Darling, Leckie, 201p was brilliantly proven.b. The generaBrizalina, Cibicidoides
Fontbotia Lobatulg and Jadamminawere shown not to be valid (Ertan et al., 2004;
Scweizer et al., 2009, Holzmann et al., 2012). The separation of the majority of these
genera was doubtful ghe morphological level also. The results of molecular analysis of
large taxonomic groups of foraminifera (families, orders) most often coincide with the data
of morphological analysis (Mikhalevich, 198098, Saidova, 1981). Thus, the
homogeneity ofsuch lines as miliolides, soritides, the parallel evolution of various
nummulitid lines (Holzmann et al., 2003) is well documented, the polyphily of the former
Lituolida was also revealed both in morpologic (Mikhalevich, 1992, 2004) and molecular
studies Fig. 1). These evolutionary advanced groups achieving a high complexity possess
a lot of phylogenetically informative morphological featurgsThe unity and monophily

of Foraminifera as a separate type, adopted by a number of morphologists (Margulis,
Schwartz, 1988, Mikhalevich, 1980, Saidova, 1981, Maslakova, 1990) was also confirmed
at the molecular leve(Pawlowskj 2000). Though in molecular variant Rotaliata and
Nodosariata classes (clades) were united in one class, as well as Spirillinata aradaMiliol
clades but main molecular clades (Pawlowski, 2012) and morphological classes practically
coincide (Fig. 1), and both classifications unites agglutinated and calcareous forms of
similar plane of structure in the single phyletic lines

Conclusions

1.Results obtained with morphological and molecular methods at the class level were
rather closedespite the difficulties in obtaining living material for molecular studies
Molecular methods are the most important in the study of forms pure in nuyjad
features, in specifying the boundaries of species and genera, in phylogeography, in
monitoring of ecological conditions and pollution, as well as in the study of convergent
forms of different groups hard to identify; 3. Morphological methods tédkerve their
actuality and even survive their renaissance owing to timeicEbscopy; 4. The most
reliable are the results obtained with an integrated approach and the use of various research
methods.
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Figure 1. Foraminieral systems according to molecatal morphological datascheme.
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Turonian to Santonian Foraminiferal Biostratigraphy and
Paleobathymetry of Noncalcareous Red Bedsf the Vezhany Nappe
(Ukrainian Inner Carpathians)

Kseniia NAVARIVSKA 12, Svitlana HNYLKC and Larysa HENERALOVA

lnstitute of Geology and Geochemistry of Combustible Minerals, NASU, Naukova 3a, 79060 Lviv,. Ukraine
2Lviv National lvan Franko University, Faculty of Geology, Hrushevskoho 4, 79005 Lviv, Ekrain

The Vezhany Nappe (=Marmarosh Klippen Zone) is placed in the inner part of the
Ukrainian Carpathians to the northwest of MarmaroshCrystalline Massif and is filled
with Cretaceou$’aleogene sediment3he Cretaceous stratigraphic succession of the
Vezhany Nappe is composed of the Soymul Formation (AlB@momanian) and the
Puchov Formation (TuroniaMaastrichtian) (Vyalovet al, 1989). This succession is
exposed along the Tereblya River (the village of Zabrid, Khust district, Transcarpathian
region). Here, the age of these predominantly calcareous deposits was determined by
previous researchers (Dabagyral 1989) mainly on the basis of planktonic foraminifers.
However, the nortarbonate deposits developed in the lower part of the Puchov Fammati
remained poorly studied.

The lower member(25 m of thicknesy of the PuchovFormationin the section of
the Tereblya River was studied by the authors of the presented work in 20112 and
samplesof clay rocks were taken here at intervals of 2-3 m. An atempt was made to
compare the studied section with the foraminiferal scales of GarmtiNowak (1984) and
Olszewska (1997) (Fid.).

Figure 1.The studied section along the Tereblya River, compared with the foramiziéeras! of the Polish
Carpathians

The beginning of the section lscated on the left bank of the Tereblya River
(48 1681.44N; 23 8487.8%). Here, downstream of the Tereblya River, tbp of the
Soymul Fomation and the lower member of the Puchov Formation are exposedojphe
of the Soymul Fanation (3 m of thickness) is represented bwgrkl gy to black,
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calcareoussandy mudstones. The lower member of the Puchov Formation consists of:
alternation of theed sandy marls with cherngd mudstonesand gay sandstoneés m of
thickness); cherryed mudstones with thin intercalations of blugglay sandstoned4 m
of thickness) and rechudstonesndsiltstoneg6 m of thickness).

After an unexposed intervdR m), calcareous sandy siltstones and mudstones
interbedded with bluisigray sandstonemre exposedSmall folds were observed here.

The Cenomaniaffuronian boundary corresponds to the boundary between the
Soymul andPuchov formationsThe ganktonic speciefotaliporacushmaniMorrow) of
late Senomaniaragewas identified in the top of the Soimul Formation with the benthic
Bulbobaculites problematicus (Neagl). Plankbnic species Dicarinella hagni
(Scheibnerova), the first occurrence noted in the early Turonian, was found in gray
mudstones atthe base € H 3XKkKRY J)RUPDWLRQ

Stratigraphically higher, only agglutinated foraminifers were found in the cherry
red and red mudstones of the lower member of thladuFormation. Threassemblage
with characteristic foraminifera(1) with Uvigerinammina praejankoNeags; (2) with
Uvigerinammina jankoiMajzon and (3) with Spiroplectinella costata(Huss) are
distinguished here (Fig. 1).

SpeciesCaudammina giganteéGeroch) andVarginotruncana desio{Gandolfi)
was found in the bottom of the upper member of théh®wFormation andsuggest the
late Santonian age

Species belonging to generAmmodiscus, Haplophragmoides, Labrospira,
Pseudobolivina, Plectorecurvoides, Praecystammina, Uvigerinamminaand
Gerochamminacommon inassemblage(l, 2) indicate deegsea conditias below CCD.
The occurrence afumeroudMarssonella oxyconéReuss)n the assemblagd3) suggests
slope conditions closECD.
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Middle Permian (Guadalupian) Agglutinated Foraminifera from the
Delaware Basin, West Texas, USA

Galina P. NESTELLand Merlynd K. NESTELE

!Department of Earth and Envinnental Sciences, University of Texas at Arlington, Box 19049, 500 Yates
St., Arlington, Texas 76019, USA

Agglutinated foraminifers from the Middle Permian (Guadalupian) of the Delaware
Basin in West Texas have never been mentioned in any studies altimazergfossils such
as conodonts, fusulinids, radiolarians, and to a lesser degree calcareous small foraminifers
(Nestell et al., 2019 with references), and fish microremains (Ilvanov et al., 2015; 2018,
with references), are very well known. The DelawamsiB represents a unique well
preserved Middle Permian Reef Complex with different paleoenvironments ranging from
back reef to reef to fore reef to basinal. The Guadalupe Mountains area is the stratotype
area for the Middle Permian worldwide where three6GSV ERXQGDULHV IRU WK
Wordian and Capitanian Stages have been established. In the Guadalupe Mountains, the
basinal lithofacies in ascending order are: Cutoff, Brushy Canyon, Cherry Canyon, and
Bell Canyon Formations. Each formation is subdivid®d several members (Nestell et
al., 2019, fig. 1). In the Apache Mountains, to the south of the Guadalupe Mountains, these
members cannot be recognized easily because of different lithofacies between the
Guadalupe and Apache areas.

Agglutinated foramiifers discussed herein are present in the conodont residues from
several basinal sections in the Guadalupe and Apache Mountains. Because of using formic
acid for the extraction of conodonts, we assume that the recovered agglutinated
foraminifers have organ cement, and not calcareous. In the Guadalupe Mountains,
agglutinated foraminifers are present in the Roadian (Quarry section), upper Wordian (Pl
section), and upper Capitanian (Lamar section on US 62/180 and a Basinal Lamar section
on US 1108). In the pache Mountains area, agglutinated foraminifers are found in the
uppermost Capitanian (EF section). Unfortunately, all species are identified in open
nomenclature because they are new and will be described in a future paper.

In the Guadalupe Mountains ayesgglutinated foraminifers are present in the Williams
Ranch Member of the Cutoff Formation, and they are represented by rare specimens of the
generaAmmobaculitesCushman A. sp. C), ancPalustrella % U|QQLPDQQ :KLWWDN
Zaninetti P. sp. A). A richassemblage of agglutinated foraminifers is present in the
Hegler and a sparse assemblage in the Pinery, both members of the Bell Canyon
Formation. The Hegler assemblage contains diverse species of the genera
Hemisphaerammind.oeblich and TappanH, sp.), SomasphaeraMound @ sp. A),
extremely rard.agenammina&Rhumbler L. sp.), ThuramminaBrady (T. sp. A, T. sp. B),
Psammosphaer&chulze P. sp. A,P. sp. B,P. sp. C) Kechenotiské.oeblich and Tappan

(K. sp.A, K. sp. B),HyperamminaBrady H. sp. A,H. sp.B, H. sp. CH. sp. D,H. sp. E),
AmmodiscuRReuss A. sp. A A. sp. B),AmmodiscelliteRResig and GlenrAm sp. A,Am

sp. B), TolypamminaRhumbler T. sp. A,T. sp. B),Scherochorelld_oeblich and Tappan

(S sp. A),AmmobaculitegA. sp. A A. sp. B, and abundarRalustrella(P. sp. A) (Fig.1).

A poor assemblage of agglutinated foraminifers was found in the Lamar Limestone
Member of the Bell Canyon Formation where it represented by species of the genera
Ammobaculitegtwo species) and raiReophaxde Montfort (one species). In the Apache
Mountains, agglutinated foraminifers are present in strata equivalent to the Reef Trail
Member and are represented by species of the ge®enarochorella(S sp. B),
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AmmobaculitegA. sp. D,A. sp. E,A. sp. F,A. sp. G),Reophax(R. sp. 1,R. sp. 2) and
extremely raréHaplophragmoide€ushmank. sp. A).

Figure 1. Agglutinated foraminifers from the Pl section; Wordian, Guadalupian, Guadalupe Mountains, West
Texas. 1Stomasphaerap. A, 2.Thuramminasp. A, 3.Psammosphaerap. B, 4.Psammosphaerap. A, 5.
Psammosphaerasp. C, 6. Kechenotiskesp. B, 7. Kechenotiskesp. A, 8. Hyperamminasp. A, 9.
Hyperamminasp. B, 10.Hyperamminasp. C, 11.Ammobaculitessp. B, 12. Ammodiscussp. B, 13.
Ammodiscusp. A, b tframboids in the test wall, 14 olypamminasp. A, 15, 16Palustrellasp. A, 17, 18.
Ammodiscellitessp. A, 19.Scherochorellasp. A, 20. Ammobaculitessp. A. 16, 810, 1520 +Hegler
Member of the Bell Canyon Formation, 7,-14 *undivided Bell Canyon Fonation. Scale batt —P
except13bx —P
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Agglutinated monothalamous foraminifera: the challenges of highelevel
classification integrating genetics and morphology

JanPAWLOWSKI!, MariaHOLZMANN ! and Andrew J. GOODAY-3

lUniversity of Geneva, Quai Ernest Ansermet 30; X241 Geneva 4, Switzerland
’National Oceanography Centre, Southampton, United Kingdom
SLife Sciences Department, Natural History Museum, London, United Kingdom

There was time whemorphologybased taxonomy ruled the foraminiferal world.
However, times have changed and the development of genetic analyses has shed new light
on the phylogenetic relationships of foraminifera, creating some conflicts with the
traditional morphologicabpproach. The divergence is particularly strong in the case of
VLQJOH FKDPEHUHG PRQRWKDODPRXV IRUDPLQLIHUD puPF
divided into organievalled and agglutinated classes. Phylogenetic studies show that
representatives ofdth classes intermingle and that the agglutinated wall originated several
times during early foram evolution. Several informal clades have therefore been introduced
to classify monothalamids. Recently, we attempted to convert these clades into formal
taxa,named after typical genera. However, this turned out to be more complicated than
expected. In particular, several common genera, sudbats/siphon Psammosphaera
Saccamminaand Crithionina, are known to be polyphyletic. Genetic characterisation of
thetypical genera means that type species must be sequenced, which is often not feasible.
Moreover, phylogenetic clades often comprise very different morphotypes, making their
morphological definition practically impossible. Finally, it is unclear how tegrdte
genera known only from the fossil record in such classification? These and other
challenges posed by the development of hidiesl integrative systematics of
monothalamids will be presented and discussed.
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Wall Structure of Agglutinated Foraminifers from the Albian -
Cenomanian (Cretaceous) Washita Group in NortiCentral Texas

Jenny M.RASHALL?, Galina PNESTELL? and Merlynd KNESTELL?

!Department of Chemistry and Biochemistry, University of Texas at Tyler, 3900 UniversityTBled

Texas 75799, USA

’Department of Earth and Environmental Sciences, University of Texas at Arlington, Box 19049, 500 Yates
St., Arlington, Texas 76019, USA

The agglutinated foraminiferal assemblage of the upper Albiarr Cenomanian
(mid-Creta@ous) Washita Group in NoHbDentral Texas has been well documented in
several studies in the mtventieth century. However, few agglutinated species identified
in these early studies have been reevaluated since their initial descriptions. Loeblich and
Tappan (1982) recognized that several agglutinated foraminiferal species described from
the NorthCentral Texas area likely secreted calcareous cement to bind the grains that
make up the test wall; however, supplementary illustrations to support this prajgosa
not published. Except for the speci&sulptobaculites goodlandens{€ushman and
Alexander), a detailed analysis of the test walls of agglutinated foraminifers from the
Washita Group has not been made (Rashall et al., 2019). The purpose ofdjis stu
illustrate features of the test walls of Washita Group agglutinated foraminifers and
characterize their grains and cements.

The Washita Group of Nor@entral Texas consists of nine formations (in
ascending order): Kiamichi, Duck Creek, Fort Worenton, Weno, Paw Paw, Main
Street, Grayson, and Buda formations. The Buda Formation was excluded from this study
as it rarely outcrops in the Northentral Texas area and was not observed at any sampling
localities. Except for the shaley Kiamichi Formoat the Washita Group comprises
alternating shallow marine marl and limestone units, indicative of the shallow epeiric sea
that flooded the Gulf Coast region during the late Alkeany Cenomanian.

A total of 131 samples were studied from 21 outcropllbes at varying intervals
within the Washita Group. Samples include those collected by the authors for the purpose
of this study, as well as samples collected by Frank Lozo, Alfred Loeblich, and Helen
Tappan, which were loaned to the authors by thel&miian National Museum of Natural
History. Foraminiferal tests were studied using overhead LED light, thin sections and
translucent slides (reflected light), scanning electron microscopy (SEM), and partial
dissolution in acid to determine the chemical position of the tests. Several polished
half-specimens were also analyzed in SEM using energy dispersisg (EDX) analysis
to assess the internal compositional character of the test wall.

From the studied material, 24 species of agglutinated forangnifere identified.

Of these taxa, 13 were determined to have organic cement, including species of the genera
Glomospirella Reophax ScherochorellaAmmobaculitesSimobaculitesFlabellammina

and Aaptotoichus Eleven species were determined to possesgyraficant calcareous
component that is interpreted to be secreted calcareous cement, including species of the
genera Sculptobaculites Acruliamming Textulariopsis Quasispiroplectammina
Haimasiella Gaudrying and Gaudryinella Distribution of agglutiated quartz and
calcareous grains was variable among the species. Elemental analysis of the internal
structure of the test walls dfextulariopsis washitensiarsey) showed that despite the
coarse agglutination of quartz grains along the exterior oftebe quartz grains were
absent from the internal structure dAi). Iron associated with diagenetic pyrite and iron
oxides was also detected within the chambers of the test, as well as trace amount of
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aluminum. Additionally, canaliculi were identified alp the attachment surface of

Acruliammina longa(Tappan), similar to what has been previously described from the
genusPlacopsilina(Bender, 1995).

Figure 1. SEM images and corresponding elemental maps of aseelioned specimen dfextulariopsis
washtensis(Carsey). On the elemental maps, illuminated areas denote the presence of the specified element.
Elemental maps are shown in false color.
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Inosilicate grains in agglutinated foraminifera as possible indicators of
nearby volcanicevent WKH OLRFHQH +iPRU VLWH 6O0ORYD
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Specimen and species rich Lower Badenian deposits originated from of the Middle
OLRFHQmbr site (Langhian; Vinica Formation; Novohfrddy JUDG % DVLQ &HQW
SBDUDWHWK\V yHFKRYLp DQG 6HQHAE 9bVvVv HW DO
+XGipNRYiIi HW DO \L H O G H Gf bthYhtictb\ahd Intdcof@SMIY. RFLD W L |
Nannofossils ofthe NN5 Zone were identified in the studied sampf@ogcolithus
miopelagicus Discoaster musicys Helicosphaera waltrans H. walbersdorfensis
Sphenolithus heteromorphusndthe absence oHelicosphaera ampliapertaupports this
age assignment. Nannopkion associations document warm water paleoenvironments
with lower nutrient Calcidiscus leptoporysC. tropicus Umbilicosphaera jafariand U.
rotula).

Foraminifera represent specific diversified epiphytic assemblages with dominance
of Amphistegina, Astgerinata, Lobatulaand ElphidiumgeneraThe panktic association
consists ofTrilobatus trilobusand rareGlobigerina + XGipNRYi HW DO IRFL
fossil composition differs when agglutinated taXaxtularia Gaudryina austriacaand
Pseudogaudriia) together with miliolids become more abundatire, incorporation of
the pyroxene grains into the wall Bseudogaudryinasp., Gaudryinopsisaustriacus,
Textularia laevigataand T. gramenwas observed. Miliolid taxa, e.gQuinqueloculina
seminulumalsoincorporate pyroxene grains into the wall during all ontogenic stages.

Although the agglutination patterns (size and nature of the cemented particles) are
amongst the taxonomic attributes of the agglutinated foraminifera, its possible ad hoc
formation slould still be considered. Moreover, such shell development can reflect
environmental heterogeneities and factors affecting the given area.

The aim of this study was to investigate implications of unusual mineral content of
tests inPseudogaudryinap. (@naliculate agglutinated foraminifera), specifically sudden
increase in inosilicate portion (number and size) in overall-graiin content, possibly
indicating nearby volcanic activity. Pyroxene grains, if present, are normally evenly
distributed betweenhe wall material of agglutinated foraminifera. With respect to the
presence of this mineral content compared to normal, specimens from the studied locality
can be divided into three clusters of general appearance: i) no difference, ii) high
proportion, ad iii) sudden appearance within a single test. Noteworthy to mention is that
however some specimens with pyroxene grains builtetd walls were also identified
amongst the miliolid forms some genera of agglutinated foraminifera remain without any
changdan amount of this mineral.

The minerals that were enclosed in the foraminifera are identical to those found in
the sands. The presence of glass shards, and the dominance of pyroxenes (enstatite, augite),
plagioclase (An 4%8), amphiboles (pargasite, hagisite, horblende), ilmenite + apatite
document the significant influence of andesite volcanic activity. Thevolmanic
admixture documents the presence of quartz, albitigldsépar and small foraminifers,
which are also present in the shells.
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If taken into consideration the pyroxene grains remain-degraded only for
a limited time in the environment and after a certain period become unavailable due to
chemical and physical degradation. It should apply that if they areitailthe wall,they
get an organic lining and thus also protection against pore water and corrosion
respectively. Another attribute affectinige physical nature of the sediment particle is an
LQFUHDVH LQ VL]H DV WKH IRUDPLQLIHUDO WHVW SOD\V D
Since tle Middle Miocene is the epoch of significant changes and events (e.g.,
volcanism) in the Central Paratethyiming of particular shofterm, local events can be
crucial for further interpretation in regional context.

Acknowledgement
This research wassupported APVV16-0121, APV\f20-0079, APV\+20-0120,
VEGAZ2/0169/19 and VEGA/0013/20.

References:

YyHFKRYLp 9 6HQHA - 7TRUWRQLDBORROIRWIKFHN & ReERIHIDNMN I BNEHOpPL
9LHG D 8P-#)Q@B0HA66.

+XGipNRYi 1 +ROFRYi . +DOIiIVRYi . .RYipRYi O '"ROINRYIi 1 7TUXEDYF

AXMDQ Och MDP.RLip ,02020. The Pannonian Basin System northern margin
paleogeography, climate, and depositional environments in the time range during MMCT (Central
Paratethys, Novohrad yJUiG %DVLQ Palaxyroyi® Electronica 23(3):a50.
[https://doi.org/10.26879/1067

.RYip 0 +XGipNRYi 1 +DOiVRYi ( .RYipRYi-QORZRHOFRBRYi %iOBL]F]\INF
*\ 1DJ\PDURV\ % 5XPDQ ,$Jamrich X4 L R017. 7The Central Paratethys
palaeoceargraphy: a water circulation model based on microfossil proxies, climate, and changes of
depositional environmenfcta Geologica Slovacd, 2, 7541.14.

.RYi® +DOIVRYi ( +XGipNRYIi 1 +ROFRYi ,.Rumah@®Q 201B. Tovafs LFK 0
better corelation of the Central Paratethys regional time scale with the standard geological time scale of
the Miocene EpochGeologica Carpathic#®9, 3, 283800.

9DVV ' .RQ,HHHI® VYD - HGV *HRORJ\ Rl ,SH VNi NRW@aQD GHSU
OWV *HRORJLFNé OVWDY 'LRQé]D aw~UD %UDWLVODYD SS

69



% EHQHN :D NKRZINSKN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume

End-(RFHQH GHFOLQH RI DJJOXWLQDWHG IRUDPLQLI
(Central Western Carpathians): implications for climatic deterioration,
sealevel fluctuations and bioproductivity changes
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S6WDWH *HRORJLFDO ,QVWLWXWH RI 'LR @&jaaSkvalia. 0O\QVNi GROLQD

7KH DJJOXWLQDWHG IRUDPLQLIHUD '":$) KDV EHHQ VW?
to their distribution across the Eocene/Oligocaransition (EOT). The microfauna of
agglutinated foraminifera was significantly impoverished during thesitian due to rapid
climatic changes (KaminskindOrtiz, 2014).

7KH ,VWHEQpPp VHFWLRQ LV DERXW P WKLFN VHTXHQFI
and deepwater claystones. The lower sequence is formed by muddy turbidites, which
higherup developed ibker megabeds with submarine slumps and complete turbidite
sequences. This trend reflects a thickening upward turbidite sequences towards the EOT,
which indicate a global sdavel fall at that time (Miller et al. 2009). The lower Oligocene
sequence beo®e less clastic and more calcareous, composed mostly by hemipelagic
marlstones with rare tuffite interbeds.

The Eocene/Oligocene boundary is marked by a topmost occurrence of planktonic
foraminiferal species like Hantkenina alabamensis Globigerinatheka index and
Turborotalia cerroazulensit Q XSSHU WKLUG RI WKH ,VWHEQpPp VHFWLF
beneath this boundary containsich agglutinated foraminifera, whereas the sequences
above EOT are significantly impoverished or barren in agglutinated fawcra. This
implies abenthic foraminiferal turnover in respamn of the Oligocene climatic cooling
(OrtizandKaminski 2012; Benedetti 2019).

7KH IRUPDWLRQV LQ ORZHUPRVW SDUW RI WKH ,VWHEC
robust and diversified aggluaited foraminifera. They reveal a predominance of epifaunal
species likekAmmodiscus latysA. cretaceusA. peruvianusGlomospira serpensetc. In
addition toammodiscid foraminifers, the assemblages also comprise spedreophax
pilulifer, Rhabdamminaylindrica, Kalamopsis grzybowskii, Hormosina velascoensis, etc..
The Middle Eocene age of these formations is constrained by the preséxmenotliscus
latus, which is azonal species of the Bartonian as€€e@®@ DJHYV D NRZVND
:D N R Z¥rdiRaminski, 2014).

Prior to the Eocene/Oligocene boundary, the agglutinated foraminifers became
rather monospeciffic, consisting of smaller infaunal species Reophax duplex,
Supreophax splendiduBsammosphaersp., Repmanina charoidegtc.
Above the Eocene/Oligocene boundary, the microfauna is significantly altered by dwarfing
andthelack of planktonic foraminiferal species. They belong to opportunistic species like
Globigerina (bulloides - officinalis plexug, Tenuitellaand Chiloguembelinawhich are
associated with species bentoglobigerinaD. tapuriensis, D. venezuelana, D. galayisi
Paragloborotaliaand Turborotalia (P. nana, T. ampliapertuda Globoturborotalita (G.
ouachitaensisG. martinj, and ohers. Oligocene microfauna of agglutinated foraminifers
is also reduced in test size and diversity. They persisted only by small tubular forms of
speciesBathysiphonsp, Rhabdamminasp, Rhizammina indivisaetc. This trend led
almost to complete disappeace of agglutinated foraminifers in uppermost part of the
Istebne section.
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Cyclic alteration of planktomich and DWAFULFK LQWHUYDOV LQ WKH ,
reflects a sedevel fluctuation, drop inthe CCD and lysocline, which was induced by
climatic cooling. This was also a reason of stress conditions for agglutinated microfauna
under an increased bioproductivity, lowering of the CCD, eutrophication and/or upwelling
activity in lower Oligocene carbonatd LFK IRUPDWLRQV RI WKH ,VWHE¢
boundary events were also associated with syngenetic volcanism, which correspond to

37T X1 " GDWHG DR¥BXMA G the Carpathiansgnsuvan Couvering et al.
1981).
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Agglutinated foraminifera as indicators of environmental crises in the
flysch basin of the Polish Outer Carpathians (Cretaceousarly
Paleogene)

$QGU]HM 6 Temagz MALATA! and Piotr NESCIERUK

!Polish Geological Institutel DWLRQDO 5HVHDUFK ,QVWLWXWH -&DUSDMAMADQ % UDQF
Poland

The research based on agglutinated foraminifera from the Polish Outer Carpathians
was aimed at documenting environmental crises during theta€ous and Early
Paleogene. They were analyzed in terms of their diversity, abundance and sensitivity to
environmental parameters. The study used foraminifera morphogroups, which were
discussed taking into account the available geochemical data andcgragirrelation.

Their relationship with external factors, in particular global oxygen deficiency, referred to
as oceanic anoxic events (OAESs), has been also investigated.

During the Creatceous and early Paleogbestudied areavaslocated on northern
margins of the Tethys. Sedimentation strongly controlled by tectonic and
geomorphological processes took place in several zones at different depth and distances
from the land. Changes in the amount, density and granularity of the material transported
to the basin by submarine currents have repeatedly led to facies changes within the
formations (rock series). They are mainly represented by cgeaseed flysch interbedded
with shales of various thicknesses, which also occur as independent complexes. The
formation of these shales was associated with periods of decline in tectonic activity of
varying frequency and duration. Some of them, characterized by a darker color, higher
content of organic matter and Fe compounds (siderite, pyrite) or clay minerdisi{&no
were formed ina low energy environment under the conditions of water stagnation and
oxygen deficiency.

To document these conditions foraminiferal data collected from shale outcrops in
the Western and Eastern Beskids and their foothills (Polisgar@arpathians) were used.
These deposits belong mainly to the Silesian tectonic unit, and partly also to the Sub
Silesian tectonic unit. The part of them constitutes independent lithostratigraphic
formations of the Lower Cretaceous. They are represdrytedcks traditionally known as
the Upper Cieszyn Shales, which until recently are assign to the Cisownica Mb. of the
+UDGLVFH )P DV ZHOO DV RWKHUV WKDW DUH SDUW RI W
Radiolarian Shale Fm. Dark as well as red or lroshales with impoverished
foraminiferal assemblages also occur as interbeds in coarse anthedu&d turbidities,
which respectively formed athe Albian-Cenomanian Lgota Fm. and the Campanian
Paleocene Istebna Fm.

The microfauna of these shales is euterized by low diversity and varying
abundance. These foraminiferare represented by erect epifaun&kh{zammina,
Rhabdamming surface epifaunaAfnmodiscus, Rzehakinasemi and shallow infauna
(Glomospira, Haplophragmoides, Plectorecurvoides, Recdegias well as forms living
deep in sediments and feeding on anaerobic bactesaufloreophgxVerneuilinoides
ReophaxPseudonodosinella Spiroplectammjigolivinopsig. They inhabited the bottom
of the basin at various depths in conditions of low tactactivity and oxygen deficiency.

The presence of some infaunal speck®ijobulimina, Bolvinopsjsvas probably related

to both changes in oxygenation and the content of calcium carbonate in the sediments. This
was facilitated by periodic changes iretrate and nature of deposition and the amount of
terrigenous material supplied into the flysch basin.
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Their diversity, distribution and behavior of foraminifera in flysch basins was
strongly controlled by regional and local factors. For this reason,riougadegree they
reflect oceanic anoxic even{®AE's). The microfauna of the shale complex (Cisownica
OE 9HURYLFH VKDOHV )P %DUQDVLYZND 5DGLRODULDQ 6
to the anoxic events of the Late Valanginian, Early Aptitian (QAJ Early Albian (OAE
1b) and Cenomanian/Turonian (OAE 2), while those from the shales of turbidities (Lgota
Fm, Istebna Fm) reflects the unfavorable conditions of the Albian, Campanian
Maastrichtian and Paleocene.
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Record of the shallowwater environment in the early basin of the Polish
Outer Carpathians based on agglutinated forammifera (Tithonian)
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Poland

Micropaleontological research was carried out on samples taken from the oldest
sedimentary rocks of the Polish Outéarpathians which outcrop near the Polxtech
border. The examined rocks are represented by marls and organodetritic limestones with
interbeddings of marly shales traditionally called lower Cieszyn shales and Cieszyn
limestones. They constitute separktteostratigraphic units coccurring in the Tithonian
as the Vendryne Fm. and the Cieszyn Limestones Fm. These carbonate rocks were formed
in a narrow basin extending along the southern margins of the European Platform, which
were disintegrated and fragmied during the rifting process initiated in the Oxfordian.
Fragments of the platform have been incorporated into the basin structures or, as a result of
the progressive destruction process, have become part of accumulated sediments, in which
they occur bth as carbonate blocks and displaced fossils or their fragments. Organic
matter also came from reef structures forming around the basin's uplifts and on its shores.
Massive marly complexes, occurring partly in the form of submarine landslides and also as
intercalation of organodetrital limestones, contain agglutinated foraminifera cemented with
siliseous or calcareous material. They are represented byahaitibered, elongated and
conical forms with a crossection similar to a cylindrical one, which inde
Verneulinidae  vigerinammina  uvigeriniformis,  Paleogaudryina  varsoviensis,
Belorussiella taurica, B. textilarioides, B. wolinensis/erneuilina subminuga
Andercotrymidae Fraedorothia hauteriviana, P. praehauteriviana, Protomarssonella
hechti, P kumi, Pseudomarssonella dumortierand TextulariopsidaeB{cazammina
jurassica, Hagimashella arcuata, Textulariopsis juraskiddney were characteristic of the
vast areas of the shelf and the adjacent deeper parts of the S@sietimes they were
accompared by very rare microfauna belonging to the following genktaathrokerion,
Buccicrenata, Alveosepta, Pseudocyclammimnbich can be associated with the shallow
marine environment, including pareef habitats. These foraminifera can be found mainly
in the marly complex of the Vendryne Fm., as well as in the top of this unit, where the
breccia level (Ropice horizon) was formed.
Foraminifera species occurring in theest Jurassic of the Polish Outer Carpathians are
cosmopolitan forms, characteristic sfiallow Tethys environments, including shelf areas
and carbonate platforms.

Acknowledgement
The research were partly financed by the Ministry of Education and Science
(62.9012.2310.00.0)

74



% EHQHN :D NKRaNSN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume

Large aggutinated foraminifera from the Line Islands (Pacifc Ocean):
Architecture, preferential mineral selection and geochemical test
composition
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The Line Islands are situated in the central Pacific Ocean and comprise a chain of
11 atolls and coral reefésrom the northwest to stheast, the chain stretches across
2,350km, making it one of the longest island chains in the woflde islands rank among
the most isolated in the tropical Pacific (Dahl, 1991, Barrott et al., 2012) and hold a
biogeographic key positiofor the transloation of taxa across the Pacific. As such they
constitute the ultimate stepping stone for the dispersal of species from east to west and vice
versa.

Because of their isolated position, laigmale surveys on foraminifera are not yet
available and the faminiferal biotas from this area has remained largely unexplored. To
date, only a single publication on modern foraminifera from the Line Island region
(Kiritimati) has been published and reports on 5 genera of larger synii@arihg and 25
genera of smker foraminifera (Carilli and Walsh, 2012). Our preliminary survey of the
sample material shows that the foraminiferal fauna from the Line Islands comprises > 200
species. Among them are several, extremely large, agglutinated benthic taxa, that are
partiaularly abundant in specific shallewater habitats.

We have analyzed the mineralogical composition of individual tests using light
microscope and Scanning Electron Microscopy (SEM), in addition to Exidspersive
X-ray (EDX), and Raman Spectroscopy M&ropy to provide structural fingerprints and
signatures of the composition of agglutinated teSISM and light microscopy were
employed to document the siz@nge, the position, and placement of mineral particles on
the tests. The sizenge and shape tiie agglutinated minerals was determined from light
microscope and SEM pictures.

The capability of agglutinated Foraminifera to preferentially select specific
particles for the construction of their tests has long attracted the attention of scientists from
many disciplines. To date, however, the exact mechanisms by which some unicellular
JRUDPLQLIHUD DFFRPSOLVK VHOHFWLYLW\ UHPDLQV 3D FF
1993). The process of selection is initiated at the contact site between foraaiimiédr
DQRG JUDLQ VXUIDFH 7KLV VXJJHVWV WKDW WKH 3VHQVR
located within the reticulopodial surfaces of the Foraminifera. The glycoproteinageous
surfaces of reticulopodia contain powerful functional groups (Laagd Bell, 1995) that
have the ability to form electrostatic or hydrogen bonds with the mineral surfaces (Bowser
et al., 1984; Langer, 1992; Allen et al., 1999). Makled and Langer (2010) suggested that
the electron density of specific mineral types argl ftrmation of electric dipoles create
polarized charged ends that readily interact with the reticulopodial network and favour the
adsorption of specific minerals to agglutinated tests.

Here we report on the capability of these agglutinated Foraminifeetieely
select specific mineral grains as building materials for test construction and document the
main features accompanying their placement and arrangement in the test. We also explore
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the possible mechanisms involved in their selective agglutinatidncompare them with
previous observations.

Figure 1. 1-3. Septotextularia’ugosa Cheng and Zheng, 1978, Fextularia (?) sp., 56. Siphoniferoides
siphoniferugBrady, 1881).
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Assemblages of agglutinated foraminifera from Paleoge deposits of
Western Siberia
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The West Siberian basin has formed after the -Catéboniferous and Permian
collision of the Siberian and Kazakhstan continents with the Russian craton. It is flanked
by the Eastern Slope of the Ural Mountains to the west, the Kazakh highlands to the south,
the Siberian platform to the east and extends north into the Kara Sea. The basins filling
started in the Early Triassic when the newly formed collision structure underftenm,
with the deposition of mainly basic and ultrabasic rocks. The rift structure, running north
south, shaped the basin's outline, a complicated elongated structure where oceanic water
entered from both the north and south, and led to the depositiorarine sedimentary
successions comprising Middle Triassic through Middle Paleogene clastic rocks
(Akhmet'ev et al., 2010).

The Paleogene deposits are widespread in area of Western Siberia and correspond
to the final stage of marine sedimentation (ldkga and Kulkova, 2003). Three marine
main formations are distinguished in the Paleogene of central and southern part of Western
Siberia. The Paleocene Talitsa Formation, the Lower and Middle Eocene Lulinovor
Formation, and the Middle and Upper Eocene Badramtion. They comprise clays and
mainly siliceous rocks such as diatomite, gaize, and tripolite (Smirnov and Konstantinov,
2017; Nesterov et al., 2021). Danian deposits in the Arctic region belong to the Tibeisale
Formation and are represented by cayl siltstone (Bugrova, 2008; Trubin et al., 2022).

The clay and biosiliceous rocks contain plenty agglutinated foraminifera, including
stratigraphic markers for the Cretaceous and Paleogene deposits of the West Siberian
Province. They also hold clues fpalaeoecological reconstructions. We have studied
agglutinated foraminiferal assemblages from four sites in the central and one site the arctic
region of Western Siberia to provide a better understanding of the Paleogene depositional
environment and biostigraphy by analyzing the composition, structure, and diversity of
widespread foraminiferal taxa. The material includes a total of 328 samples from the five
sites in the southern Traddral (near Chelyabinsk), middle Tratdral (Kyshtyrla
quarry), northam TranstJral (near Urayillage), and on the Yamal Peninsula (Kharasavey
Oilfield). The analyzed sedimentary core materials are represented a mixture of clay,
siltstone, and siliceous rocks.

A total of 40 species of agglutinated foraminifera were ideuntifiem 3570 picked
specimens. The Danian Tibeisale Formation in the Arctic region contains just one
infrequent speciesAmmodiscus glabratusThe lower and middle Eocene Lulinovor
Formation is represented by mainly silica rocks and houses three assemtflages
Selandian, Thanetian and Ypresian age. The Selandian stage is characterized by a
dominance oReophax inordinatusAssemblages of Thanetian stage are mainly composed
of Trochammina intacta The Ypresian stage includes rafechnitella spiculitesta,
Reghax difflugiformis, Glomospira gordialiformis, Haplophragmoidet stomatus
Ammomarginulina spectat and other taxa. The middle and upper Eocene Tavda
Formation is dominated by a variety of perforhtaline and porcelaneous tests and

77



% EHQHN :D NKRZINSKN [@ds), 283. Eleventhinternational Workshop on Agglutinated Foraminifera, Abstract Volume

agglutinated fomminifera are represented by a single species ohtpchammina(?)
gracilis).
The Upper Paleocene and Lowdiddle Eocene benthic foraminiferal assemblages
DUH GRPLQDWHG E\ ©ORSSRUWXQLVWLFawhtdrketngs (e WHG WL
also Aleget et al., 2021). On the contrary, the Lower Paleocene and Middle to Upper
Eocene formations contain a mixture of mainly perfotataline and porcelaneous forms
that are typical for more shallewater environments.

Figure 1. Paleogene agglutinated doninifera from Western Siberia:-3L Trochamming?) gracilis Lipman
1960, 4, 5AmmodiscuglabratusCushman & Jarvis, 1928, 6, Technitella spiculitest®8ulatova, 194, 8.
Reophadnordinatus<R X Q J 6FDOH EDU LV —P
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Foraminiferal Or ganic Linings of agglutinated tests: Research challenges

-DURVADZ ¥ Kd&eliniGODOS -DQ *21/( :LHVAaDZD 5$'01$&+(5
nstitute of Geological Sciences, Polish Academy of Sciences, ul. Senacka1,3UDNyZ 3RODQG

Foraminifera leave in the fasgecords either mineralized tests (shells) or their
organic linings. They should be treated complementary as they come from the same source
of specimens represented by orgamioeral shells that just require different preparation
techniques. However, théossil archive of acid resistant organic linings is highly
fragmentary, and in consequence, the overall foraminiferal record is highly biased towards
mineral shells. We have madengtaanalysis of the overall published records of linings
from the Paleozo till today (Godos et al., 2021). This analysis indicates that nearly all
foraminiferal linings show globular chambers with minimized distances between
successive foramina (Tyszka et al., 2021). These morphologic features classify most of the
multilocular organic linings into the Globothalamea class (sensu Pawlowski et al. 2013).
Tolypammina tantulaBell assigned to the Suborder Ammodiscina is nearly the only
exception identified so far in Tubothalamea (Bell and Winche&seto, 1999). Its long
uncoiledtubular test may suggest association with monothalamean astrorhizids, therefore,
its tubothalamean assignment is still very uncertain.

Figure 1.Inner Organic Lining (IOL) identified in crossection of globothalamean and tubothalamean
foraminiferal tests. Three final chambers are labelled from (F) t&)Fo present schematic clegps of their

either agglutinated or calcareous walls. Globothalamean IOL tend to be thicker and more laminated in earlier
chambers in contrast to tubothalamean one thaih igeneral thinner and nonlamellar. Agglutinated
globothalamean tests are composed of foreign mineral grains cemented by organic (org.) and/or calcareous
(calc.) matter. Source: Tyszka et al., 2021, fig. 7 reproduced under the CC BY license.

Our question s why there is nearly no record of fossil linings that belong to
Tubothalamea. Do all foraminifera produce organic linings? Are they compositionally and
structurally similar? What is their taphonomic potential? All these questions encourage our
interdisciginary investigations and set crucial research targets we wor®@anoverview
of foraminiferal organic linings does not separate linings that come either from
agglutinated or calcareous foraminiferal tests. We can assume that multichambered linings
with globular chambers belong to the globothalamean foraminifera represented by the
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order Textulariida. This clade tends to show inner organic lining (IOL) structures
analogous to calcareous tests of the same class. These linings are likely associated with the
organic matrix that glue together agglutinated grains. According to Bender and Hemleben
(1988) and Bender (1989), the IOL is recognized on the inner surface of the agglutinated
wall and separates the wall from the cytoplasm. The IOL thickness in aggddtinat
foraminifera vary from 1 to 10m (Hedley, 1964). Bender (1992) based on observations of
Textularia and Valvulina revealed that the inner organic lining was mldtiered
(laminated) formed successively in association with every chamber formation .This
lamination model follows the modkhown from calcareous globothamamean foraminifera

(e.g. rotaliids) (Fig. 1).

The most intriguing isSSWKH FROODJHQ QDWXUH” RI WKH RUJDQ
several species of agglutinated foraminifera. Hedley (1958), as well as Hedley and
Wakefield (1%7) reported a collagdike sheath coating agglutinated tests of
HaliphysemaAllen et al. (2000) supported these findings by comparison of glycoprotein
reference standards with foraminiferal organic matrix and suggested that organic materials
within the shells were similar to collagen rather than to chitin with slight variations from
one species to another (Tyszka et al., 20R%)rammina raraRhumblerrevealed infrared
absorption spectra that was most similar to collagen (Allen et al., 2000).
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The age of the variegated Famy Shales within the Ropianka Formation
(Magura Nappe, Outer Carpathians)
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A compact complex of variegated shales occurs in the lower part of the Ropianka
Formation (Campania#aleocene) in the Magura Nappe (Bystrica Subunit). It is
comprised ofiliceous shales, with predominant 1ealoured mudstones. The unit clearly
stands out from the typical deposits of the Ropianka Formation, which argrgezythin
and mediurrbedded sandy dominated turbidites. The Farony Shales form a level several
meteers thick, which in the Gorce Mts. region (Szczdwéomierz area) are exposed
within Polish territory and extends for a distance of about 20 km. Our preliminary
cartographic work indicates that its extent is in all probability much greater, and the Farony
Shales can constitute a good correlation horizon in the Outer Carpathians.

The age of the Farony Shales was determined on the basis of foraminifers. Its
exposures at four different locations were sampled (the total number of samples is 17 and
they were ollected from red and green mudstones), of which basically only a few yielded
biostratigraphic results. Only agglutinated taxa were found, almost all classified as
cosmopolitan longanging taxa. The age determinations were based on the presence
Rzehakinainclusa Grzybowski ceoccurring with numerous specimens @audammina
like Caudammina giganteaGeroch, Caudammina ovula(Grzybowski) and single
Caudammina excelsa'\O *DQND 7 K HCavdabtdirb spetimens, excluding
tubular foraminifera was over 70%, of whi€laudammina ovuléGrzybowski) amounting
to 36.5% andCaudammina gigante&eroch amounting to 34%. Such coincidences make
it possible to estimate the ageme of the Farony Shales to tlhwpper Campaniat
lowermost Maastrichtian (lower part of the Rzehakina inclusa zone, zone after Olszewska,
1997). In other samples, where the taxonomic diversity was much smaller, assemblages
with numerousPlacentammina pleenta (Grzybowski) andSaccammina grzybowskii
(Schubert) specimens were found. Excluding tubular forms, the sh&ac@ntammina
and Saccamminavas almost 50%Saccammindlacentamminacme assemblages in the
Outer Carpathians occur in upper CampadzaQLDQ GHSRVLWYVY D NRZVND
these assemblages, the lasjged (entatively named) Placentammina placenta
(Grzybowski) vargiganteahave a large share.

The exposures of the Farony Shales must have been known earlier. In the localities
where we oberved, the variegated shales were indicated on geological maps but they were
included in the older strataMalinowa Formation offuronianZoniacianage. The field
work and detailed study of the Farony Shales were conducted by Marek Cieszkowski who
was tle first to identified their affiliation with the lower part of the Ropianka Formation,
and the current biostratigraphic analysis confirms their late Camp®aidiest
Maastrichtian age.
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Application of agglutinated foraminiferal acmes in CampaniarEocene
biostratigraphy in the Outer Carpathians

$QQD :$ .2:6.9%

AGH Universityof Science and Technolgdyaculty of Geology, al. Mickiewicza 30,-30 .UDNyZ
Poland.

The foraminiferal biostratigraphy is a main method used in determining the age the
flysch deposits in deep water basins. Biozonations used in the Outer Carpathians (after
Geroch & Nowak, 1984; Olszewska, 1997 and modifications) are based primarily on
agglutinated foraminifera, as they are common, settled the floor of the flysch basin, also in
conditions below the CCD. They form a durable tests that are preserved in sediments and
they are easily accessible.

Parameters of the depth and other factorsaated with turbidite deposition in the
Outer Carpathian basins conditioned the development of benthic foraminiferal microfauna.
In such environments, deep water agglutinated foraminifera developed, the vast majority of
which were opportunistic and cosnadpan. Among them shortanging species occurred
rarely and they constituted only an accessory component of assemblages, so they were not
always revealed in samples. This causes difficulties in determining the age. At certain
intervals there were conditis that favored the development of some species which caused
their abundant occurrence, regarded to be acmes. An acme is an ecological phenomenon.
Single acme zones have been applied in the biostratigraphic schemes for the Outer
Carpathians, but an acmencd&e used much more widely and can support more
biostratigraphy.

The analysis of the distribution of species abundance over time was carried out
VXSSOHPHQWDU\ GDWD LQ :D NRZVND 7KH IRUDPLQ
numbers of species were selected, a lower limit of abundance for an acme of a given
specis and its time frame of occurrence were determined. In Camp#iteene time
interval, 19 species display significant increases in abundance within a certain time interval
(see fig.). The following list specifies it in stratigraphic order with the rangheohcme
and their contribution to the assemblage (excluding specimens of tubular forms):

- Caudammina gigante@eroch) (upper Santonigdiowermost Maastrichtian),
min. share 5%

- Caudammina ovulurfGrzybowski) (Campania#anian), min. share 3%

- Placentammia placenta (Grzybowski)iSaccammina grzybowski{Schubert)
(upper Campaniat#Danian), min. share 10%

- Caudamminaexcelsa\O *DQND ORZHUPR®MMiaO)DDVWULFKWLD Q
min. share 3%

- Caudammina ovuloidg$rzybowski) (DaniadSelandian)min. share 3%

- HormosinavelascoensigCushman) (upper DaniaSelandian)min. share 3%

- Praesphaerammina gerochi+ D Q ] O t(YiRivetian), minshare 5%

- Glomospira charoidegJones & Parkerslomospira gordialis(Jones & Parker)
(uppermosirhanetiantowermost Ypresian), mirshae 20%

- Trochamminaspp. (upper Thanetiatower Ypresian), minshare 20%

- Reticulophragmium amplecte(Srzybowski) (LutetianBartonian),
min. share 10%

- Reophax dupletGrzybowski)t5 HRSKD[ 3 SLWDYDGANHIW R XS RIzWD[D /)
Priabonian), minshare 5%
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- Haplophragmoides walteri(Grzybowski)AHaplophragmoides nauticukender,
Kaminski & Jones (LutetiaBartonian), minshare 5%

- Spiroplectammina spectabili&rzybowski) (LutetiarPriabonian), minshare 5%

- 3$PPRGLVF XGfzyliomsW (BartoniadPriabonia), min.share 4%
Praesphaerammina subgaleat® DatFHN  Baikokan) L hirghare 20%

Figure 1. % LRVWUDWLJUDSKLFDO VFKHPH RI GLVWULEXWLRQ RI WD[D DFPHV
2021).
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Agglutinated Foraminifera, Where Dost Thou Go?
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Previous musings regarding the theoretical influence of foraminiferal habitat depths
on abundancefd.oubere, 1989kuggested that epifauna will have constant abundances in
the sediment column, while infauna will increase in abanndadown to their typical depth
habitat and thereafter remain constant. This has not, however, been tested rigorously,
studies typically collecting only single samples from horizons. Without the use of separate
VWDWLVWLFDO UHSOLFDWHVD QMK HFRRQUWYWGWD Q WRIUB B H n\DXE M
that lack rigorous inferential meaning.

Some authors have suggested from-replicated samples that there is a loss of
agglutinated foraminifera with depth due to the decay of organically cemented indvidual

/IRXEHUH DQG *DU\ . Othétd) havel slggested that infaunal forms
generally increase in relative abundance downdénehnt et al., 200Q)Karrerulina
apicularis being an important constituent at depths >10 cm. This latter suggestib@simp
that habitat preference is as important as wall type in the preservation okedeep
agglutinated foraminifera. Here we compare the distributions of the supposedly epifaunal
Glomospira gordialisand the suggested infaurkal apicularisusing replicats.

Ocean Drilling Program (ODP) Site 925 (Ceara Rise) lays beneath surficial North
Equatorial CounteCurrent (NECC), which seasonally extends from 3f 1 7KH 6LWH OD\
well above the carbonate lysocline. We collected four replicates of 4 g each from the
XSSHUPRVW 4XDWHUQDU\ RI 2'3 +ROH ( f 1 f
m).

Sample slices 1.5 cm thick (half the 6 -dmameter core) were taken from four
horizons 3 cm apart, from #4.5 cm below the seafloor (cmbsf). The horizons were
numberedl # (shallowest to deepest). Each replicate was soaked in water, washed over a

—P VLHYH DQG GULHG DW a f& 7KH UHVLGXH ZDV SLFI
planktonic foraminiferal assemblages contained aburidentardella menardjiand so e
presumed to have come from Holocene Biozone Z.
Our use of replicates shed light on the following questions:
1. Does the total (agglutinated + calcareous) benthic foraminiferal assemblage
decrease in absolute abundance with depth below the seafloor?
2. Doesthe proportional abundance of the total assemblage as agglutinated specimens
change with distance below the seafloor?
3. Do the absolute abundances@fgordialisandK. apicularischange with distance

below the seafloor?

A total of 2512 benthic foraminifawere recovered from the 16 replicates (range =
51257, [D= 157). These were placed in 98 taxa (species), with 28 left in open
nomenclature. Twentgeven species had agglutinated walls. Almost half the taxa were
rare, 20 being singletons and 46 represeriigd<4 specimens. Total recovery was
dominated byG. gordialis (11.9%), with subdominant, calcareousanella tumidula
(10.4%). Karrerulina apicularis formed 3.2% of the total recovery, while agglutinated
species together formed 29.2% of the entire regover

The mean proportion per horizon as agglutinated foraminifera (range 0®33p
ZDV QRW VLIJQLILFDQWO\ FRUUHODWHG ZIBBKPREBB)Q KRUL]
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though the means for the uppermost horizon were almost equivalent (0.332 andhAd35
that in the deepest horizon was lowest (0.209). The agglutinated:calcareous specimen ratio
[range 0.266 (Horizon 4}0.521 (Horizon 1)] was negatively correlated with sample depth

(r=4¢ 3 YRU WKH WRWDIQ.U1,RI:ODD @ =IR hddatng $
that the totals decrease with depth, but in two groups (Horizons 1 + 2 and Horizons 3 + 4).
7KH DJJOXWLQDWHEG $ Gl D Q G D, PEZUARN ¥ 3)$

groups showed the same pattern of pairedzbas.

The mean abundance fG. gordialisdecreased with depth from 26.50 specimens
per replicate (spr) at Horizon 1 to 11.25 spr at Horizon 4, with 27.50 spr at Horizon 2.
Analysis of variance indicated the means at two horizons at least differ sigthyfi(ias 12
= 10.806, P = .001). For this species only Horizons 1 and 4 are statistically significantly
different, making it appear that, as with the agglutinated:calcareous ratio, there are two
homogenous subsets (Horizons 1 + 2 and Horizons 3 + 4). iBéngs not a simple linear
decrease over depth. The mean abundan&e apicularisdecreased with depth from 8.5
spr at Horizon 1 to 1.75 spr Horizon 4 (&= 6.218, P = .009). For this species Horizon 1
is significantly different from both 3 and 4.

Likelihood ratio tests show that, among the calcareous assemblage, there is no
significant change in the absolute abundances of the commonest spetiasidulag
Globocassidulina subglobosa, Osangularielloides rug@sgroidina subtenerabetween
the gouped horizons 1+2 and 3+4This suggests that there was no major
palaeoenvironmental change throughout the section examined. We thus conclude that the
change in the abundances@®f gordialisandK. apicularisare due to taphonomy and not
to either palaeenvironmental change or microhabitat.

Figure 1. The location of ODP Hole 925E.
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Figure 2. Absolute numbers of specimens per replicate (open circles) and means for horizons 1+24and 3+4.
Glomospia gordialis. B. Karrerulina apicularis C.loanella tumidula
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IODP Expedition 369 (Australia Cretaceous Climate and Tectonics) drilled an
approximately 690 m thick Santonian to Turonian succession (nannofossil zones CC 17
CC 10) at Site U1512 in the Great Australian Bight. Site U1512 was dalfathg at
understanding the paleoceanographic evolution of the Southern Australian realm during the
final stages of the breakup of Eastern Gondwana and to help document the Late Cretaceous
climate evolution in the Southern High Latitudes (SHL) (Huber, 20IBe formation of
the AustraleAntarctic Gulf was characterized by rapid subsidence from the Albian
onwards. The data recovered at Site U1512 give valuable insight into the palaeoecological
setting in the Australdntarcric Gulf during the early to interediate stages of the
Australia/Antarctica breakup and the gradual opening of the Ausiratarctic Gulf
(Wainman et al., 2019).

At Hole U1512A, 73 cores drilled to a depth of 3070.9 m were recovered (Huber et
al., 2019). For this study, we analyzed oaenple per core in every other core segment
(i.e., 20 cc of core segment W1 every core). Core samples were taken at the IODP core
repository at Texas A&M University (College Station, TX). The samples were
disaggregated by boiling in soap solution and siexent a 45 m sieve. Microfossils were
picked from the <125m fraction.

A unique, wellpreserved record of benthic foraminifera of the Cretaceous southern
high latitudes (predominantly composed by deep water agglutinated foraminifera, DWAF),
offers insidnts into a complex and constantly changing marginal marine paleoenvironment.
While agglutinated foraminifera are dominant throughout, calcareous benthic foraminifera
are frequently recovered from the early to fiiictonian as well as Santonian strata. Hole
U1512A vyields highly abundant radiolaria from the mid Turonian onwatds the
younger core segments, the share of radiolaria of the total microfossil assemblage often
exceeds 50%. A benthic foraminiferal biostratigraphic framework of Site U1512 was
corrdated to nannofossil zones CCHBC16/17), planktonic foraminiferal biostratigraphy
(identifying Helvetotruncana helveti¢cahe Falsotruncana maslakova#d. helvetica and
Marginotruncana scheegan#tlanoheteroheli papulzones) and identifies the calcarsou
benthic Gavelinella eriksdalensis Pleurostomella and Notoplanulina associations, as
well as the agglutinateBulbobaculites problematicuend Uvigerinammina jankozones.

The latter can be correlated to Tethyan agglutinated foraminiferal zonatienscfGand
Nowak, 1984, Huber et al., 2019; Kaminski et al., 2020; MacLeod et al., 2020 Wolfgring
et al., 2021).

Over 180 taxa were identified (126 agglutinated and 54 calcareous), the most
common elements of the deegter agglutinated foraminifera (DWARssemblage are
tubular (i.e.,Kalamopsis grzybowskiBathysiphorspp, Ammodiscuspp.) and planispiral
forms (i.e.,Haplophragmoidespp.,Buzasinasp.,Labrospiraspp.).

The total abundance of tubular agglutinated taxa that show an epifaunal habaanme
in relation to the entire assemblage peaks just before we record an increase in the
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abundance of radiolaria in the mid Turonian. Generally, the abundance of tubular
agglutinated foraminifera and radiolaria correlates negatively through Hole U1512A.
Another frequent element in the DWAF assemblage is the dgéap®phragmoideshat
represents between 20 and 40% of the benthic foraminiferal assemblage. The occurrence of
this species seems particularly common in intervals with higher terrestrial.irhflkex
many agglutinated foraminifera, the agglutinated taxa at Site U1512 suffered from
preservational issues. In addition to effects during early diagenesis, like the degradation of
organic cement, especially delicate planispiral taxa, Haplophragmailes,experienced
intense deformation of chambers, sometimes affecting the correct identification of
taxonomically relevant features.

The assessment of foraminiferal assemblages together with the evolution of other
fossil groups (Radiolaria in particulandicates unstable conditions at Site U1512 during
the early TuroniatBantonian. A quantitative analysis of the benthic foraminiferal
assemblage indicates changes in paleobathymetry and instable patterns in ocean
circulation, creating a restricted paleogamment in the Australdntarctic Gulf during
Late Cretaceous times that was influenced by the interplay of accelerated subsidence of the
basin, variations in terrestrial runoff of the vast Ceduna river system to the north, thus
illustrating a paleoenvimmment with alternating dominant marine and terrestrial influences
(Huber et al., 2019, Wolfgring et al., 2021).
Material recovered at IODP Site U1512 presents a unique record of a DWAF community
from the Southern High Latitudes. The highly diverse DWAdeatlage yields many new
taxa that are yet to be described. Agglutinated foraminiferal communities of Site U1512
can help learn about the paleoclimatic development of the Augtrdbrcric Gulf and the
evolution of marginal marine basins during the Credas hothouse.
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