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EOCEN BENTOSZ KIS-FORAMINIFERA FAUNA DUDARROL






I. BEVEZETES

A dudari eocén készénosszlet kozvetlen fed6jébsl elGkeriilt bentosz kis-
Foraminifera faundjanak feldolgozasaval elsGdleges célom az eocénben egyediil-
4ll6an gazdag és jo megtartasa anyag korszer(i leirdsa és dokumentélésa volt.

Az elsé magyarorszagi eocén bentosz kis-Foraminifera vizsgilatok a mult
szdzad mésodik felében HANTKEN M. nevéhez fiiz6dnek, de munkassdganak
f6 teriilete az Esztergomi-medence, valamint Buda és kornyéke volt. Azéta
errdl csak néhany kisebb terjedelmi feldolgozés sziiletett (VITALISNE ZILAHY
L. 1967, 1969, NYir6 R. 1970). Jelen dolgozatommal ezt a hidnyt igyekszem
részben potolni.

A dolgozat célja a bentosz kis-Foraminifera fauna korszerti rendszertani
feldolgozasa mellett, annak biosztratigrafiai, paleokoligiai és paleobiogeo-
gréafiai értékelése, a vizsgalt képzGdmény rétegtani helyzetének tisztézasa.

Koszonettel tartozom pr. Sz61s ENDRE-nek, aki sajat gytijtését adta at
feldolgozasra és munkamat kezdett6l fogva onzetleniil segitette hasznos tané-
csaival. Koszonetemet fejezem ki bR. MoONOSTORT MIKLGS-nak és DR. HORVATH
MAriA-nak értékes tandcsaikért. Itt mondok koszonetet DR. VOROS ATTILA,
BERNHARDT BARNA, DR. KECSKEMETI TIBOR, DR. BALDINE BEKE MARIA
és DR. ORAVECZNE SCHEFFER ANNA kollégdimnak, akik munkdmat kezdettdl
fogva figyelemmel kisérték, és a felmeriil6 szakmai problémaknél folyamatosan
segitségemre voltak. TARAcs BARNANE, LAY ILDIKO készitették a scanning
elektronmikroszképos felvételeket, GyarmaTI JUDIT és FULOP JOZSEF-né a
technikai feladatok elvégzésében nytjtottak segitséget.

Végiil koszonetet mondok a Magyar Allami Foldtani Intézet vezetdségé-
nek, hogy szdmomra a munka elvégzését lehetGvé tette.



II. A FOLDTANI MEGISMERES TORTENETE

A Bakony hegység teriiletén fekvé Dudari-medence és kozvetlen kornyé-
kének kutatdasa mar a mult szdzadban megkezd&dott. Itt azokkal a f6bb mun-
kakkal kivanok foglalkozni, melyek a dolgozatomban targyalt szlikebb teriile-
tet targyaltak.

E teriiletre vonatkozo elsé adatok G. STacHE (1862a, b) és HaNTKEN M.
(1867, 1874, 1875a, b, 1878) nevéhez fiiz6dnek. Az 1900-as évek elején Prinz
Gy. (1904) majd TaEceEr H. (1910, 1936) és Tomor-THIRRING J. (1934, 1935,
1936) foglalkozott a teriilet eocén képzddményeivel. PriNz Gy. (1904) meg-
kisérli az eocén képzédmények rétegtani besorolasat also-, kozépss- és felso-
eocénre bontva. TAEGER H. (1936) mar egy teljesebb eocén rétegsort kozol
a teriiletr6l a kdszénosszlet alatti tarkaagyagtol kezddddéen, aminek korat
kozépsG-eocénbe teszi. ToMOR-THIRRING J. (1934) Dudar —Csesznek kornyé-
kérdl a kozépsG-eocén készénosszlettsl kezdGdd rétegsort ir le. A készénkuta-
tashoz kapesolédik VrrAris I. (1923, 1928, 1932, 1946) szdmos munkdja is.

Az e teriiletrdl sz6l6 kutatastorténet Gj szakasza SzétTs E. (1948, 1956)
munkdssagaval kezdddik. Munkédjaban (1956) a korabbi rétegtani beosztas
helyett ujat javasol az eocén (paleogén) képzédményekre, melyek a kovet-
kezdk : '

fels6-eocén: rupéli

lattorfi
ko6zéps6-eocén : bartoni
lutéciai
londoni

als6-eocén : thanéti
monsi

Ez a rétegtani beosztds mar nem hasznélatos, Sz61s E. pontos rétegsorai azon-
ban ma is helytall6ak.

Az 1960-as évektisl kezd6dGen a Bakony hegység teriiletén végzett eocén
kutatéas elsGsorban KoPEK G. nevéhez fliz6dik. Munkaja soran f6ként a terepen
is aranylag konnyen felismerhetd nagy-Foraminiferakat haszndlta fel a sztra-
tigrafiai kép kialakitdsdndl. Munkéssdgdhoz késSbb szorosan kapesolodtak
KEecskeMETI T. és DupicH E. vizsgdlatai. A kiilon-kiilon és kozosen publikdlt
szamos munkajuk nagymértékben vitte elére a bakonyi eocén foldtani meg-
ismerését (KoreEx G. 1962, 1964, 1966, 1971, 1980, KoreEk G.—DubicH E.—
KecsgkemEr: T. 1971a, b, KorEx G. —KEecskeEmETI T. 1960, 1964a, b, 1965a,
b, KorEk G.—KucsgkeMETI T. —DubpicH E. 1965, 1966). A fenti munkakban
a Dunéntili-kozéphegységre kialakitott 16 eocén szint koziill Dudaron a
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kozépsG-eocénben 6 szintet lehetett kimutatni: als6-lutéciai kiszénosszlet (I1.
szint), Nummulites perforatus-os készénosszlet (IX. szint), Nummulites per-
foratus-os szint (X. és X1I. szint), Nummulites millecaput-os szint (XII. szint)
és a glaukonitos marga szint (XIIIL. szint).

Legtjabban BALDINE BEKE M. és KrcskEmEeET: T. (1983) egy dudari
medencebeli rétegsor (Dudar 230. sz. furas) feldolgozasa soran a készénosszletet
kozvetleniil fedé képzédményeket a Nummulites perforatus-os zénéaba, illetve
az NP 16-os nannoplankton zénaba soroltak.



III. A DUDARI-MEDENCE VAZLATOS FOLDTANI FELEPITESE

A Dudari-medence eocén fekvéjében kiilonbozé kort mezozéos képzdd-
mények taldlhatok. A Magas- és Siirli-hegy kornyékén f6leg fels§-triasz fédolo-
mit és dachsteini mészks, ettdl délre tridsz, jura, kréta mészkdféleségek képe-
zik a fekiiképzédményeket. Helyenként apti agyag és kréta turriliteses marga
alkotja a fekiit (Szors E. 1956, KoPEK G. 1971, 1980).

Kzekre telepiil a kozépsd-eocén kdszénisszlet (Tatab4dnyai Formaécid),
melyet két telepcsoport alkot. A telepek és a koztiik levs kozetek részletes
leirasat Sz6ts E. (1956) és KoreEk G. (1980) munkdibdl ismerjiik. KOPEK G.
(1980), Korex G.—KecskemErr T. (1964), KoPEK G.—KecsgemMETI T.—
Dupica E. (1965, 1966), Korex G.—Duvica E.—KECSKEMETI T. (1971)

Kossuth-lejt&sakna

1. d@bra. A Dudar kérnyéki eocén faunalel6helyek ¢és szelvények foldrajzi helyzete

Fig. 1. Geographic distribution of Eocene faunal localities and profiles in the
vicinity
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2. abra. A Dudar 240. sz. furds és a dudari foraminiferds lel6hely rétegsora

A) Dudar 240. sz. furas, B) Kossuth-lejtakna teriilete (Sz0Ts E. nyomén) — 1. Nummuliteses marga, 2. milio-

lin4s, alveolinds, meszes marga, 3. mészkd, 4. agyagmérga, 5. homokos agyagmérga, 6. tufias agyagméarga,

7. agyagos homok, 8. agyag, 9. homokos agyag, 10. barnakészén, 11. nummuliteses—molluscumos, agyagos
homok, 12. kavicsos, agyagos homok

Fig. 2. Geological columns of borehole Dudar 240 and of the foraminiferal locality of Dudar

A) Borehole Dudar 240, B) area of Kossuth adit (after E. Sz0Ts) — 1. Nummulitic marl, 2. Calcareous Milio-
lina-Alveolina marl, 3. limestone, 4. claymarl, 5. sandy claymarl, 6. tuffaceous claymarl, 7. clayey sand,
8. clay, 9. sandy clay, 10. browncoal, 11. nummulitic-molluscan clayey sand, 12. gravelly, clayey sand
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munkaiban egy alsé-lutéciai és egy felsd-lutéciai Nummulites perforatus-os
telepcsoportot ismertetnek, a két telepcsoport kozott intralutéeiai denuddciot
feltételezve. A masodik készéntelep folott mar tengeri rétegek taldlhatok.

Szérs E. részletes terepi vizsgdlatokat végzett Dudar kornyékén, elsé-
sorban a ma mar felhagvott Kossuth-lejtakna térségében (1. dbra). Az itt
felvett és faunaval is igazolt rétegsor a kovetkezd (Szots E. 1956):

Kozéps6-eocén: londoni emelet

1. mezozbos alaphegységre telepiil6 tarkaagyag

2. koviiletes édesvizi kavicsos homok

3. koszénképzédmény

4. molluscumos —nummuliteses, agyagos homok
5. molluscumos mérga

6. nummuliteses —molluscumos mészmarga
Ko6zéps6-eocén: lutéciai emelet

7. fonummuliteses mészko

8. foraminiferdas —mulloscumos agyagmaérga
Kozéps6-eocén: bartoni emelet

9. glaukonitos, foraminiferds agyagmarga (feltételesen)

A rétegtani egvségek egymasuténja a késGbbi vizsgalatok soran sem modosult.

A medenceperemeken képz§dott Gn. fonummuliteses mészks (Szbei Mészkd
Formécid) és a medence belsejében lerakédott foraminiferds marga (Mori
Aleurolit Formécio) vastagsaga valtozé és osszefogazédva jelentkezhet a me-
dence kiilonbozé teriiletein.

A parti faciesen belil Korek G., KEcskEMmETI T. és Dupich E. fent idézett
munkdikban a kozépsé-eocénben Nummulites perforatus-os, N. millecaput-os
és glaukonitos marga szinteket emlitenek. A medencefaciesben kifejlédott
egyvontetd margas képzédmény (foraminiferas marga) folyamatosan megy at a
felsG-eocénbe.

A 2. abran Szots E. (1956) rétegsorat osszehasonlitottam a Dudar 240. sz.
furds rétegsoraval, mely a Dudari-medence valamennyi képzédményét haran-
tolta. E furds anyagat részletesen tanulmanyoztam, vizsgalati eredményeimet
a biosztratigrafiai fejezetben ismertetem.

Az eocén képzodmények felett diszkordansan telepiilnek az oligocén
rétezek.



IV. BENTOSZ KIS-FORAMINIFERA FAUNA
A NUMMULITESES —MOLLUSCUMOS AGYAGOS HOMOKBOL

1. A lelGhely ismertetése

A jelen dolgozat témajaul szolgalé mikrofauna egy, ma mér hozzaférhetet-
len lel6helyrél szarmazik. A hajdani Kossuth-lejtakna Dudartél DNy-ra kb.
1500 m-re, a Nagyesztergar felé vezetd ut kozelében volt taldlhatd (1. abra).
Az eredeti lelGhely rétegtani viszonya Széts E. (1956) és STrausz L. (1966)
nyoman a 2. abran lathato.

Az abra mutatja, hogy a mésodik kdszéntelep f6lott 0,3 —0,5 m vastag-
sagu kdszén és margas homok véltakozéasabol 4ll6 réteg talalhaté. Erre telepiil
folyamatos dtmenettel a nummuliteses —molluscumos agyagos homok, aminek
vastagsdga kb. 2 m. Ebbdl az 6sszletbdl keriilt ki az a jo megtartasa csigafauna,
melynek hazkitoltésébdl szarmazik az dltalam vizsgdlt anyag.

E Molluscum fauna feldolgozasat részben Széts E. (1948, 1956), illetve
b6vebben StrAUszZ L. (1966, 1969, 1970a, b) végezte el. SzoTs E. a feldolgozas
sordn felfigyelt arra, hogy nagy termetii csigak hazkitoltését alkoté iiledékben
rendkiviil j6 megtartisi Foraminifera fauna taldlhaté. Szérs E. e Foramini-
ferdk koziil tobb mint 90 alakot hatdrozott meg, kézirata azonban nem keriilt
publikalasra. Ezek a kovetkezSk: Textularia carinata D’ ORBIGNY nalinnesensis
KAASSCHIETER, 7. sp., Valvulina pupa D’ORB., V. sp., Clavuline parisiensts
D’ORB., Nubecularia lucifuga DEFRANCE, Spiroloculina bicarinata LE CALVEZ,
8. costigera (TERQUEM), S. costigera (TERQUEM) obliqua LE CALVEZ, S. tricarina-
ta TERQUEM angulifera TERQUEM, Quinqueloculina carinata D'ORB., Q. costata
KARRER, Q. grignonensis LE CALVEZ, Q. ludwigi REUSS, Q. seminula (LINNE),
Q. striata D’ORB., Pyrgo bulloides (D’OrB.), Triloculina angularis D'ORB.,
T. tricarinata (TERQUEM) belgica KAASSCHIETER, 7. trigonula (LAMARCK),
Miliola birostris (LAMARCK), M. prisca (D’ORB.) terquemi KAASSCHIETER, M.
saxorum (LAMARCK), Idalina ? sp., Miliolidae div. sp., Robulus arcuatostriatus
(HANTKEN), Globulina gibba (D’OrB.), G. gibba (»’ORB.) punctata D’ORB.,
Guitulina vrreqularis (D’ORB.), Discorbis limbata (TERQUEM), D. aff. parisiensis
(D’OrB.), D. perplexa Lt CarLvez, D. propinqua (TErRQUEM), D. div. sp.,
Epistominella acutimargo (HALKYARD), Boldia lobata (TERQUEM), Asterigerina
bimammata (GOMBEL), 4. rotula (KAUFMANN), Rotalia aff. lithothamnica UHLIG,
R. trochidiformis (LAMARCK), R. tuberculata ScHUBERT, R. div. sp., Pararotalia
inermis (TERQUEM), Eponides polygonus LE CALvEz, Cibicides carinatus (TER-
QUEM), C. productus (TERQUEM), C. robustus Lt CaLvEz, C. sublobatulus (GUM-
BEL), C. div. sp., Stichocibicides cubensis COLE et BERMUDEZ, St. ? sp., Koan-
nularia eocenica COLE et BERMUDEZ, Linderina brugesi SCHLUMBERGER, Acer-
vulina sp., Sphaerogypsina globula (REUSS), Cymbaloporeita sp., Fabiania cassis
(OprENHEMM), Halkyardia minima (LIEBUS), Horupertia cristata (GUMBEL), K.
magna (LE CaLvEz), Cassidulina ? sp., Nonion aff. scaphum (FICHTEL et
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Mowrr), Alabamina aff. obtusa (BURROWS et HOLLAND), Anomalina auris LE
CaLvEz, Hanzawaia producta (TERQUEM), Lamarckina ovula Le CALvEz, Mis-
sissippina ? sp., Stomatorbina torrei (CUSHMANN et BERMUDEZ).

Ezt az anyagot Szérs E. részletes feldolgozasra részemre atadta, amit
ezlton is hdldsan koszonok.

A Sz67s E.-t6] szérmaz6 anyagot kiegészitettem egyrészt a M. All Foldtani
Int. Oslénytéraban elhelyezett eredeti csiga faundbol iszapolt Foraminiferak-
kal, mésrészt a dudari Tkerakna medd8hanyéjabdl szarmazo csigak hazkitol-
tésébdl kikeriilt Foraminiferakkal. Ez ut6bbi csak kevés felhasznalhaté anya-
got szolgaltatott, mivel az itteni el6fordulds iiledéke meszesebb, iszapoldsra
kevésbé alkalmas.

A Foraminifera fauna f6leg az aldbbi csiga fauna véazkitoltésébdl szar-

mazik:

Velates schmidelt CHEMN.
Campanile urkutense MuN. CHALM.
Ampullina perusta DEFR.

2. Rendszertani leiras

A fajok feldolgozasanal A. LoeBrLicH —H. Taprpan (1964) rendszertanit
vettem alapul. 63 faj részletes leirasat végeztem el, melyek koziil egy faj
4j. (A fajok leirasat 1. az angol szévegben.)

A szinonimikanal igyekeztem az Osszes elérheté szakirodalmi adatot
figyelembe venni. A foldrajzi elterjedésnél csak a méar publikdlt adatokra
tamaszkodtam. Ez azt jelenti, hogy a fajok elterjedésének ismertetésénél nem
szerepelnek az altalam kordbban vizsgdlt furasok és feltdrasok adatai, mivel
ezek még nem Kkeriiltek publikdlasra.

A fajokrol pésztazoé elektronmikroszképos felvételek késziiltek, amelyek-
hez jarul az Acervulina dudarensis n. sp. Gj faj holotipusarsl késziilt fény-
mikroszképos felvétel, valamint csiszolati képek.

3. Biosztratigrafiai értékelés

A dudari nummuliteses —molluscumos agyagos homok a Mori Aleurolit
Formécié legalsé szakaszat alkotja: 30 —50 cm-es dtmeneti réteg valasztja el
a Tatabanyai Formdciéhoz sorolt készéntelepes Osszlettsl. Folotte altalaban
valtozé vastagsagi mészkd (f6nummuliteses mészks : Széei Mészks Formécid)
telepiil, melyet biosztratigrafiailag jol szintezhets, planktongazdag mérga-
réteg kovet (Mori Aleurolit Formécio).

Az altalam vizsgalt dudari agyagos homok kordra vonatkozdan tobb
szerz6 munkajaban taldlunk adatokat.

SzoTs E. (1956) a kozépsG-eocént londoni, luticiai és bartoni emeletekre
osztotta és a dudari ,,molluszkumos —nummuliteses agyagot homokot” a lon-
doni emeletbe sorolta.

A dudari k&szénosszlet felsé telepének (,,Nummulites perforatus-os ko-
szén”’) kordt felsG-lutéciainak hatéroztik meg (KorPER —KECSKEMETI 1964a,
b, 1965a, b, KoPERK —KECSKEMETI —DUubIcH 1965, 1966, KorEx —DUDICH —
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KecskEMETI 1971a, b, KorEk 1980). A szinte kozvetleniil felette folyamatos
atmenettel telepiilé agyagos homok kora is ide sorolhaté.

StrAUsz L. (1966) ugyanennek a k3pzédménynek a korat csigafauna alap-
jan szintén lutéciainak tartja.

A vizsgdlat targyat képezd agyagos homokréteg biosztratigrafiai értéke-
1ését — plankton Foraminiferdk hidnydban — bentosz alakok idébeli elterje-
dése alapjan kisérlem meg. Bar a bentosz Foraminiferak legtobbje elsésorban
Gskornyezeti értékelésre hasznalhaté, néhany fajuk vagy csoportjuk biosztra-
tigrafiai értéki lehet. Minél tobb faj idébeli elterjedését ismerjiik, annal na-
gyobb biztonsiggal sziikithetjiik le a kérdéses képz6dmény lehetséges korat.

A kronosztratigrafiai egységek tisztazasa érdekében kiilon tdblazaton
(1. tabldzat) mutatom be az egyre gyakrabban és altalanosabban haszndlatos
plankton és nannoplankton biozéndkat az eocénen beliil. A tablazaton az
egyes idGegységek radiometrikus kora HARDENBOL —BERGGREN (1978) mun-
kajabol szarmazik. A kronosztratigrafiai beosztédst, valamint a plankton és
nannoplankton biozéndkat BrcoT és CAVELIER Osszedllitdsa alapjan hasznidlom
(in PomErOL 1981). E kotetben a szerzék a plankton zéndkat Osszevonva
adjak meg BoLLr (1966), BERGGREN (1971) és STAINFORTH et al. (1975) munkai
alapjan, ami vildgviszonylatban a leginkabb elfogadott. A fenti zénakbdl
néhanyat kordbban nlunk is sikeriilt kimutatni (ViTArLisNg ZiLary L. 1967b,
1971, HorvATENE KoLLAnyr K. 1983).

Brenor és CAVELIER (in PoMEROL 1981) a kozéps-eocént MARTINT (1971)
nannoplankton vizsgélatai alapjan lutéciai és bartoni emeletekre osztja. Ez
a nézet azért alakult ki, mert bebizonyosodott, hogy az eredeti lutéciai sztrato-
tipus szelvény csak a kozépsG-eocén alsé szakaszat képviseli. Ezen feliil
MarTiNT (1971) nannoplankton alapjan (NP 17 zdéna) bebizonyitotta, hogy
a bartoni emelet a lutéciai emsletnél fiatalabb, de a priabonainal idGsebb,
igy ma azt a kozépsS-eocén felss szakaszaba tartozénak tekintik.

A Périzsi-medencében a bartoni emelettel azonositottdk a kordbban on-
4ll6 emeletként kezelt auversi, marinesi és Iudi képzédményeket (POMEROL
1962, 1973, 1981, PomEROL et al. 1965, LE CALvEZ 1970) és az akkor még
4ltaldnosan a felsG-eocénnek tartott bartoni emelethez hasonléan a felss-
eocénbe tették. A bartoni emelet kozéps6-eocén voltdnak Gjabb bizonyitéka,
hogy Bica (1982) LE GUEPELLE auversi szelvényébdl kozépsG-eocén plankton
Foraminiferakat, Truncorotaloides pseudodubius (BaAxDY) (= T'. rohri BRON-
NIMANN et BERMUDEZ) és Morozovella spinulosa (CusaMAN) fajokat hatdro-
zott meg.

A fentick alapjan elfogadom azt a felfogdst, mely szerint a kozépsG-eocén
lutéciai és bartoni emeletekre tagolédik és a tovabbiakban ilyen értelemben
hasznalom.

A 2. tablazaton osszefoglaléan mutatom be a dudari nummuliteses —mol-
luscumos agyagos homok dltalam meghatérozott 6sszes bentosz fajanak idébeli
elterjedését a hozzaférhet6 irodalom alapjan.

Az emeletneveket az 1. tdbldzat alapjan hasznalom.

A vizsgélt anyaghbol elSkeriilt valamennyi fajt megjelenésiik sorrendjében
dbrazoltam. Néhany faj sztratigrafiai elterjedése bizonytalan, mivel régebben
leirt lelhelyekrdl szarmaznak, melyek korbesoroldsa idSkozben valtozhatott,
ezek ellendrzésére nem volt médom.

A tébldzatbdl kitlinik, hogy a dudari fauna kora koézépsS-eocén, annak
is inkébb a kozépsé részébe tartozik.
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1. tablazat — Table 1

Eocén plankton zénak BicNoT és CAVELIER (in POMEROL 1981) szerint
Eocene planctonic zones, after BicNoT & CAVELIER (in POMEROL 1981)
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Ezt tamasztja ala a Valvulina pupa D’ORB.. V. guillawmei LE CALVEZ,
Miliola brevidentata (LE CALVEZ), Discorbis rotata (TERQUEM), Rotalia trochidi-
formis LaMarck, Cibicides robustus LE CALVEZ stb. fajok jelenléte, melyek
eddig kizérélag a kozépsi-eocén kiozépso részébdl ismertek.

Hogy a problémat maés iranybdl is megkozelitsem, elvégeztem a Dudar
240. sz. fards vizsgalatat, ami a kGszénosszlet feletti teljes, folyamatos rétegsort
feltarta. Vizsgalati eredményeimet a 3. tablidzat tartalmazza. A furdsban a
készénosszlet (Tatabanyai Formacio) felett 268,3 —268,7 m kozott telepiil az
altalam vizsgdlt nummuliteses —molluscumos agyagos homok (Méri Aleurolit
Formacid). Folotte folyamatos dtmenettel 218.0 m-ig az in. fénummuliteses
mészks (Szbei Mészké Formacid), végiil a foraminiferas marga (Mdri Aleurolit
Formécid) kovetkezik 1453 m-ig.

Ez a rétegsor jellemzéen mutatja be a Dudari-medence eocén rétegtani
viszonyait. A mészkd és a marga vastagsigaban jelentds eltérések lehetnek
attol fiiggden, hogy medenceperemi, vagy medencén beliili a rétegsor. A me-
dence belsejében a mészkoves kifejlddést teljes egészében helyettesitheti a
foraminiferdas marga, mely 120—140 m-es vastagsigot is elérhet (SzdTs
1956), mig a medenceperemeken vastag, 100 m korili (Sz6Ts 1956) mészkoves
osszlettel taldlkozunk.

A fardsban 268,3 —268,7 m kozott hasonld faunaegyiittes talalhat6, mint
a csigdkbdl kiiszapolt agyagban, csak anndl joval szegényesebb és rosszabb
megtartasi. A kézetben féleg azok az alakok talalhatok, amelyek vastagabb
vazuak és a csigdkbdl nyert anyagban is igen gyakoriak: pl. Halkyawrdia miniina
(LieBuUs), Pararotulia inermis (TERQUEM), Clavulina parisiensis D'ORB.; a
vékonyabb hazfala fajok képviseldi ritkan fordulnak elé: Cibicides carinatus
(TERQUEM), Discorbis perplexe Li CALVEZ stb.

Az agyagos homok felett lev6 majdnem 50 m vastag fonummuliteses
mészkbol kis-Foraminifera vizsgalat nem tortént. A mészkobdl és a csigahd-
zakbdl elékeriilt nagy-Foraminiferak: Nummulites puschi »’ArcHiac, N.
majzont KECSKEMETI, N. iohannis KECSKEMETI, N. zircensts KECSKEMETI,
N. wvariolarius (LAMARCK) sth. alapjan a dudari nummuliteses —molluscumos
agyagos homok és a Szdci Mészkd Formacionak ez a szakasza is a kozépso-
eocén felsG részét képviseli (KEcskEMETT T. szébeli kozlése).

A mészkd folott folyamatos dtmenettel talalhaté a Méri Aleurolit Formacio
foraminiferdas margdja (218,0 —145,3 m). Felfelé haladva a furdsban, a bentosz
Foraminiferak mellett egyre jelentGsebb szerepet kapnak a plankton Foramini-
ferak és végiil ezek dominalnak.

A konnyebb 4ttekinthetGség kedvéért a 4. tablazaton feltiintettem a
Dudar 240. sz. fardsban elGfordulé plankton Foraminiferak sztratigrafiai
elterjedését, irodalmi adatok alapjan.

218,0 m-t6l felfelé haladva fokozatosan jelennek meg a kozépsG-eocénre
jellemz6 plankton Foraminiferak, mint a 7Truncorotaloides topilensis (CusH-
MAN). 7. rohri BRONNIMANN et BERMUDEZ, Globorotalia spinuloinflate (BANDY),
G. spinulose CUSHMAN stb., amelyek a kozépsd-eocén tetején kihalnak, vala-
mint a Globigerinatheka mexicana barri BRONNIMANN, ami csak a kozépso-
eocén Globigerinatheka subconglobata zéna tetején jelenik meg. Igy biztosan
megdllapithatd, hogy a firdsnak ez a 218,0—170,6 m-ig terjedé szakasza sem
lehet a kozépsG-eocén Globigerinatheka subconglobate zéma felsG részénél
idGsebb.

2



18

A dudari nummuliteses —molluscumos, agyagos homok bentosz

Stratigraphic ranges of benthonic smaller foraminifera from the
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A Dudar 240. sz. furéas kis- Foraminiferdi és gyakorisaguk

Smaller foraminifera from borehole Dudar 240 and their abundances
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m
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4. tabl

shan eléfordulé plankton Foraminiferik siratigrifiai elterjedése, irodalmi adatok alapjan

ura

A Dudar 240, sz. f

Stratigraphic ranges of planktonic foraminifera from borchole Dudar 240 (based on published data)
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170,6 —155,2 m kozott a plankton Foraminiferak egyre nagyobb faj- és
egyedszdmban taldlhatok a képz6dményben. Fokozatosan megjelennek mér a
fels6-eocén alakok is, mint a Qlobigerina corpulenta SUBBOTINA, Globigerinatheka
subconglobata luterbacheri BorLLi, de még ezekkel egyiitt fordulnak el§ a
kozépss-eocén tetején kihalé alakok, mint a Truncorotaloides rohri BRONNI-
MANN et BERMUDEZ, T'. topilensis (CUSHMAN), Globorotalia spinulosa CUSHMAN,
G. spinuloinflata (BANDY), G. bullbrooki BoLLi, G. lehneri CUSHMAN et JARVIS
stb. A fenti fajok egyiittes el6forduldsa jelzi, hogy a furdsnak ez a szakasza
biztosan a Truncorotaloides rohri zénaba tartozik.

155,2 m-t8l kezd6dden kimaradnak a kozépsG-eocén tetején kihals for-
mak és megjelenik a Globigerinatheka semiinvoluta (KE13zZER) faj. Ennek a
fajnak a megjelenése és kihaldsa is a felsG-eocén als6 zéndjaba a Globigerina-
theka semiinvoluta zénara esik. Mellette tobb felsG-eocén alak is megjelenik,
mint a Qlobigerinatheka index tropicalis (BLow et BANNER), Qloborotalia cerro-
azulensis cerroazulensis (CoLE), Globigerina gortanii praetwrritilling BLow et
BANNER stb.

Ez kozelitéen azonos BALDINE (1971) munkédjédban szintén a Dudar
240. sz. farasboél leirt Isthmolitus recurvus felsG-eocén zéndval (155,2 m felett),
mely valamivel a kozépsi-eocén —felsG-eocén hatéar felett kezdddik.

SAMUEL (1972) a Bakonybdl tobb firas rétegsoranak plankton Foramini-
ferdit dolgozta fel, koztiik a Dudar 240. sz. furdsét is. Vizsgalatai alapjin a
Bakonyban a kozépss- és a felsG-eocén hataran megtaldlni vélte a SzusBo-
TINA (1953) 4ltal feldllitott Twrborotalia (A.) rotundimarginata szubzdénét.
Szerinte egyiitt fordul el6 a Truncorotaloides ex gr. rohri BRONNIMANN et
BERMUDEZ és a Globigerapsis mexicana (CUSHMAN) [ = Globigerapsis semiinvo-
luta (KEWZER)] faj. Ezzel tehat feltételezte, hogy a Truncorotaloides fajok
a Bakonyban nem halnak ki a kozépsS-eocén végénél, hanem még a fels-
eocén aljan is megtalalhaték. A Dudar 240. sz. firdsban a kozépsG-eocén
fels6 hatarat 178,0 m-nél hlizza meg, valészintileg a fent emlitett okok miatt.
A Truncorotaloides fajok felsG-eocénben valé el6forduldsira azonban maés
irodalmi adat nem utal és a bakonyi teriileten tortént lokalis tulélésiik valé-
szinlisége is csekély. A modern feldolgozasok a Truncorotaloides fajok kihala-
satol, illetve a Qlobigerinatheka semiinvoluta (KEIJZER) faj megjelenésétdl
szdmitjik a felsG-eocén alsé hatérat.

Vizsgélataim SAMUEL fenti megéallapitasat egyébként nem tamasztjik ald,
mivel a 178,0 m alatti és feletti mintdk faundja kozel azonos, semmi sem
indokolja azok elvélasztésat.

Osszefoglaléan megallapithats, hogy a vizsgalt Foraminifera fau-
nat tartalmazoé képzédmény a kdszénosszlet felett elhelyezkeds Mori Aleurolit
Forméci6 alsé részébe tartozé nummuliteses —molluscumos agyagos homok,
kora a kozéps-eocén kozepére tehetd, bentosz kis-Foraminiferak alapjan. Ez
nagy valészintiséggel megfelel a Morozovella lehneri (= Globorotalia lehneri)
zbénanak.

Ezt tdmasztja ald a folotte levé képzédmények kora is. Az agyagos ho-
mokbdl folyamatos dtmenettel kifejlodott mészkd, nagy-Foraminiferak alapjan
is a kozépsb-eocén fels6 szakaszat, a Nummulites perforatus-os szintet jeloli
(KecskemETI T. szébeli kozlése). Az ebbdl szintén folyamatos atmenettel
kifejlédé foraminiferas marga kora plankton Foraminiferakkal igazolhaté és
biztosan nem id&sebb a Morozovella lehneri zénandl, de a legfelsG szakasza
mér a felsG-eocén Qlobigerinatheka semiinvoluta zéndba tartozik. Pontos z6na-
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hatérokat csak a kozéps6- és felsG-eocén, valamint a Truncorotuloides rohri
z6na als6 hataran sikeriilt kijelolni. A mészks és a foraminiferds marga als6
szakasza nagy valdsziniliséggel a Morozovella lehneri és az Orbulinoides beck-
manni zondkba tartozik, de ezen beliili helyzetiik nem pontosithato.

4. Paleotkologiai értékelés

Az 6smaradvanyanyag osszetételébdl levonhatd paleodkoldgiai kovetkez-
tetéseknél a recens faunaegyiittesek vizsgalata adja a legbiztosabb alapokat.
Az aktualizmus elve alapjan a hasonlé faunaosszetétel nagy valdszintiséggel
hasonlé életkornyezetet jelol.

A bentosz Foraminiferak életterét fizikai, kémiai és bioldgiai tényezik
jellemzik. Fizikai tényezCk: vizmélység, homérséklet, atvilagitottsdg, vizmoz-
gasok, aljzat jellege. Kémiai faktorok: tengerviz sétartalma, kémiai elemek
eloszlasa stb. Végiil a biolégiai tényezdk: taplalék és annak utdnpétlasi lehe-
tsége, szimbiotikus szervezetek, parazitik, ragadozok sth.

A recens Foraminiferdk okolégidjadnak napjainkra kiterjedt irodalma lett.
Ez leginkabb a hatvanas évektdl egyre intenzivebhé valé éceanografiai kutatéa-
soknak koszonhetd.

Jelen dolgozatom Osszedllitdsandl elsGsorban PHLEGER (1960), PHLEGER —
PARER (1951), MURRAY (1968a, b, 1973) osszefoglalé munkait, valamint
HorvArH MARIA (1980) kandiddtusi értekezését haszniltam fel.

Az G6smaradvanyanyag Okologiai értékelését két dolog nehezitette. Az
egyik, hogy nem egy rétegsor, hanem egy adott litosztratigrafiai egység (Mori
Aleurolit Forméciéo 1—2 m vastagsagl alsé részének) bentosz Foraminiferai
keriiltek feldolgozasra. A mésik, hogy e Foraminiferak tulnyomoé része nagy-
testl csigdk hazkitoltésébdl keriilt eld. Ez utébbi tény némiképp megvaltoz-
tathatta a faunaosszetételt, de semmiképpen sem jelentGsen.

A Dudar 240. sz. furdsban 268,83 —268,7 m kozott a kdészénosszlet felett
harédntolt nummuliteses —molluscumos agyagos homokbdl az itt tdrgyalt fau-
naval lényegében azonos, de sokkal szegényesebb és rosszabb megtartdsa
Foraminifera tarsasag keriilt el6. Ebbdl két kovetkeztetés adddik: 1. a Fora-
miniferdk és a csigdk foldtanilag egyiddsek, 2. a csigahdzak akaddlyoztdk meg
a Foraminiferdk koptatéddsat, toredezését és utélagos oldédasat, ami a kor-
nyez§ iiledékekkel egyiitt-mozgé hazakndl jelentds volt.

Az esetleges szelektalodas ellenérzése érdekében, ahol az anyag erre
lehetdséget nyujtott, kisérletet tettem a kiilonbozé csigafajokhoz kothets
fauna-osszetételi eltérések meghatarozasara. Az eltérések azonban jelentékte-
lennek bizonyultak: az egyes csigafajok hazdba beiszapolédott azonos faji
Foraminifera ardnyai nem mutattak szignifikdns kiilonbséget.

Vizsgalati médszerek

A vizsgilt anyag jellegébdl kovetkezGen az egész anyagra vonatkozéan
csak relativ gyakorisagi értékeket lehetett meghatirozni. Ez szdzalékban ki-
fejezve megadja az egyes fajok ardnyét az ossz-egyedszamhoz viszonyitva.

Ezen kiviil az anyag mennyisége lehetGvé tette, hogy néhany Velates
schmideli és Campanile urkutense példany hazkitoltésébdl, 5 g iszapolasi anyag-
bél az abszolut gyakorisigot meghatdrozzam. Itt is feltiintettem a fajok szé-
zalékos eloszlasat.
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A fajok egyedszdmaibdl kiszamithaté a harom subordo: Textulariina,
Miliolina, Rotaliina szdzalékos eloszlasa, ami MURRAY (1973) nyomén hirom-

sz0g diagramon lathaté (3. dbra).
A paleokornyezet elkiilonitésére a FisaHER-féle index (FISHER et al. 1943)

jol értékelhetd, amint MURRAY (1973) javasolja:

=—nl
X

o ’

ahol x =allandd, egynél kisebb érték;
n,=N(1—x);
N =a populdcié mérete.
Az értéket a fajszdm és egyedszdm ismeretében MURrRAY (1968b, 1973) diag-
ramjabol olvastam le (4. dbra).

Ezen kiviil meghatdrozhaté az aljzathoz vagy novényekhez rogzitett
(szesszilis) Foraminiferak szazalékos eloszlésa is.

MILIOLINA

Hiperszalin lagina

Hypersaline lagoon .
Hiperszalin mocsar

Hypersaline swamp

Tengerparti lagtna
Coastal lagoon

Tengerparti mocsar
Coastal swamp

7%

Selftenger
Shelf sea

&\\\

Hiposzalin lagtina
X Hyposaline lagoon

77

ROTALIINA

Hiposzalin mocsdr
Hyposaline swamp

3. abra. Haromszog diagram (MURRAY 1973. nyomaén)
a Foraminifera fauna 6sszetételérdl
teljes anyagmennyiségben levl fajok

X a
B a Velates schmideli-bél nyert fajok } %-0s eloszlasa
A a Campanile urkutense-bé6l nyert fajok

Fig. 3. Triangular diagram (after MURRAY 1973)
on the composition of the foraminiferal fauna
X species present throughout the material )
B species recovered from Velates schmideli per cent distribution
A species recovered from Campanile urkutense I
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4. dbra. Diverzitési értékek véltozdsa a kiilonbozé kornyezetben
(MurrAY 1973. nyomén)
X a vizsghlt fauna diverzitasi értéke

Fig. 4. Variation of diversity values in different environments
(after MURRAY 1973)
X divergity values of the studied fauna

Vizsgélati eredmények
A vizsgélat sordn elSkeriilt fajok szdzalékos eloszldsa az 5. tédblazaton

lathato.

A fajok egyedszamaibdl kiszamitott Textulariina, Miliolina, Rotaliina
subordok szézalékos eloszlidsit MURRAY (1973) nyomén hiromszog diagram
abrézolja (3. dbra). Itt harom pontot tiintettem fel. Egyik pont a teljes fauna
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5. tablazat — Table 5

A dudari fajok szazalékos eloszlisa

Per cent distribution of the species from Dudar

Percentage of species

Fajok %-os
aranya a teljes in 5 g of material
anyaghoz Campanile Velates
Fajok viszonyitva urkutense-bol schmideli-bol
Species Percentage from from
of species as Campanile Velates
referred to urkutense schmideli
the whole nyert 5 g-nyi anyagban levé
material fajok %-os arduya
a b ¢ d
Textularia minuta 1,95 3,44 1,72
— sp. 0,5 0,21 0,69
Valvulina guillaumei 0,09 0,14 =
— limbata 0,18 0,21 0,14
— pupa 0,23 0,55 =
— triangularis 0,66 0,89 0,18
Clavulina parisiensis 2,13 1,72 2,07
Nubecularia lucifuga 6,38 13,75 4,60
Spiroloculina bicarinata 1,06 2,06 1,15
Vertebralina laevigata 0,07 0,14 —
Quingueloculina birostris 0,18 0,21 0,14
— lippa 1,77 1,72 2,53
— parisiensis 0,18 0,21 0,14
— seminulum 8,15 6,19 4,14
Pyrgo bulloides 0,97 2,06 0,46
— simplex 0,07 0,14 —
Triloculina angularis 1,33 2,06 1,15
— austriaca 0,09 0,14 —
— ceylindrica 0,27 0,14 0,46
— lecalvezae 0,44 1,24 0,23
— porvaensis 0,53 0,14 0,69
Miliola brevidentata 0,27 0,21 0,32
— disticha 0,71 0,34 1,15
— prisca 1,51 1,72 2,30
— prisca v. terquems 0,14 0,21 —
— pseudocarinata 0,71 0,14 1,38
— saxorum 1,42 1,72 1,61
— strigillata 0,07 0,14 0,05
Articulina nitida 0,004 — 0,09
Globulina gibba 0,89 1,03 0,69
— gibba v. tuberculata 0,30 0,07 0,37
Guttulina irregularis 0,37 0,55 0,46
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5. tablizat folyt.

a b c d
Discorbis bractifera 0,09 0,21 —
— perplexa 1,77 2,41 2,07
— propinqua 0,09 0,21 —
— rotata 1,12 1,24 1,61
— sp. 0,07 0,14 —
Baggina subconica 0,05 0,07 —
Cancris auris 1,06 1,37 0,92
Glabratella ubiqua 0,41 0,21 0,69
Asterigerina bimammala 1,15 0,69 2,07
— rotula 10,9 2,41 16,55
Epistomaria semimarginala 0,23 0,21 0,46
Rotalia trochidiformis 0,19 0,21 =%
— tuberculata 0,41 0,21 —
Pararotalia inermis 17,01 17,18 18,85
Eponides polygonus 0,41 0,21 0,69
(ibicides carinatus 7,97 7,56 12,87
— robustus 0,92 2,06 0,46
— sublobatulus 3,54 4,12 4,14
Stichocibicides cubensis 0,53 137 —
FEoannularia eocenica 2,04 3,78 2,30
Linderina brugesi 0,55 1,10 0,46
Acervulina dudarensis 10,91 2,47 3,68
Sphaerogypsina globula 0,12 0,34 —
Fabiania cassis 0,58 0,89 -
Halkyardia minima 2,30 2,41 2,99
FEorupertia cristata 0,21 0,14 -
— magna 0,27 0,34 —*
Nonion scaphum 0,30 0,82 -
Hanzawaia producta 0,71 1,03 0,92
Lamarckina erinacea 0,09 0,21 -
Schlosserina asterites 0,35 0,69 —

széazalékos Osszetételét dbrazolja, a mésik két pont a Velaies schmideli és
Campanile urkutense csigafajok hazkitoltésébol szarmazo fauna szézalékos Osz-
szetételét mutatja.

A hérom subordo szdzalékos eloszldsa alapjan, a dudari faunat képvisels
mindhédrom pont a ,,tengerparti lagina’” mezdbe esik.

A teljes faundban uralkodéak a Rotaliindk 67,93%-ban, a Textulariina
viszonylag alarendelt 5,72%, a Miliolina 26,35%.

A fajok koziil gyakoriak a: Pararotalia inermis (TErRQUEM) 17,01%, a
Cibicidesek 12,43%, Acervulina dudarensis n. sp. 10,91%, Asterigerina rotula
(KaurMaN) 10,9%. Viszonylag gyakoriak még a Quinqueloculina seminulum
(LinNE) 8,15% és a Nubecularia lucifuga DEFRANCE 6,38%.

A faundbdl a plankton Foraminiferak hidnyoznak. A bentosz egyiittes
viszonylag nagy egyedszamu és magas diverzitdsu, a FIsSHER-féle « érték: 10
(4. dbra).
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A faunaban az aljzatra vagy novényzetre fennétt fajok 30,73%-ot tesz-
nek Kki.

Recens adatok

J. W. Murray (1973) nagyszabdsti munkajaban, a Foldkozi-tengerrdl
sz016 fejezetben talalhatjuk a legtobb olyan adatot, amely esetiinkben recens
analégiaként szolgdlhat. A K-Mediterraneumban max. 10 m-es vizmélységig
algamezds kornyezetben hasonlé Foraminifera-egyiittes fordul el6 (Kréta-
sziget, Egei-tenger E-i része). Ez az algds kornyezet kedvezd élettér a Fora-
miniferdk szdmara, mert nemcsak bdséges taplalékot szolgaltat, de a szaporo-
das szdmara is kitling feltételeket teremt.

A provencei tengerparton (BLANc —VERET 1969 in MURRAY 1973) Posi-
donia (tengeri fii) szdlainak szovevénye alkotja a Foraminiferdk szdaméra
kedvez6 kornyezetet. A Nubecularia lucifuga DEFRANCE, a Cibicides fajok,
az Acervulina genus megkozelitGen hasonlé szézalékban talalhaték ezen a
tengerparton, mint a dudari faunaban. A Posidonia szublitorilis 6v alatt él,
leggyakoribb 15 m-es mélységben, de jol atvildgitott tengerekben 50 m-ig is
megtalalhaté (GEczy B. 1972).

Recens megfigyelések szerint (MURRAY 1968a, 1973) a dudari fauna gyak-
rabban el¢fordulé genuszainak okolégiai adatai a kovetkezik :

Acervulina: Normal tengeri kornyezetben, mérsékelt égovon, 0 —60 m-ig
a belsé selfeken él.

Asterigerina: Normal tengervizben, az iiledék felszinén, trépusi—szub-
trépusi kirnyezetben a belsé selfeken él.

Cibicides: Normal tengervizben, novényre, aljzatra, kagyléra vagy egyéb
€6 allatokra ratapadva él a hidegtdl a trépusi éghajlatig, 0 —2000 m mélységig.

Discorbis: Normal tengervizben, 12 °C-ndl melegebb éghajlaton, 0 —50 m
mélységig a belss selfeken él.

Quingueloculina: 32%a-es sétartalom felett, homokos iiledéken és novény-
zeten €l a mérsékelt éghajlattol a trépusig (de néhany faja a hideg vizben is),
0—40 m-ig a belsd selfeken és hypersalin lagindkban.

Rotalia: 36 —38%o-es sOtartalmi vizben, 14 —25 °C hémérsékleten, 0—
40 m-es mélységben él a belsé selfeken.

Paleodkolbégiai kovetkeztetések

A fauna 6kolégiai értékelésének egyik lehetGségét MurRrAY (1973) alapjan
az « diverzitdsi index adja. A tengeri lagindkndl az « érték 4 —11 kozott
mozog, de euhalin tengeri lagundkndl 7,5-nél magasabb. Jellemz6 tovabbé
a Textulariinak alarendelt szerepe. A vizmélység ezekben a lagindkban max.
25 m, de atlagosan kb. 10 m. A vizsgdlt anyagban az « érték 10, tehat az
euhalin 20 m koriili mélységli tengeri lagundk tartoményédba esik. Ugyancsak
erre utal anyagunkban a Textulariinak kis mennyisége (5,72%).

A haromszog diagramrol szintén leolvashaté (3. dbra), hogy a faunaegyiit-
tes normdl tengerparti laginat jelez. A Velates schmideli és Campanile urku-
tense hézkitoltésébdl bemért 5 g iszapoldsi anyagbdl kiszdmitott szdzalékos
értékek is ezt az eredményt adjik. Ennek valdszinli magyarazata az, hogy
a csigdk azonos biotépban éltek a Foramniferdakkal, és a posztmortdlis ossze-
mosas jelentls szepardalédast nem okozott. Ugyanezt tdmasztja ald, hogy a
hazkitolts iiledék sem kiilonbozik a bezaré kézettdl: mindketts agyagos
homok.
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Stravsz L. (1966) a csiga fauna alapjan a normalisnal kissé alacsonyabb
sétartalmi kornyezetet, gyenge vizmozgast és védett medencerészt emlit.

KrivANNE HurrEr E. (1957) z6ldalgak alapjén trépusi —szubtrépusi ég-
hajlatot, max. 30 m-es vizmélységet, erés parti vizmozgist és agyagos—
homokos aljzatot feltételez ugyanerre a kiornyezetre.

Az el6bbiek alapjan kovetkeztethetiink az egykori Gskornyezetre: a Fo-
raminiferdk normél sétartalmu tengervizben, trépusi —szubtrépusi éghajlaton,
algéds, tengeri fiives vegetdcids aljzat mellett, sekély-szublitordlis 6vben 10—
20 m kozotti vizmélységben, az er6s hullimverést6l védett tengerparti lagi-
nékban éltek, ahol a kozepes —durvaszemii homokos iiledék kozeli partot jelez.

Jelentds édesvizi befolydssal a fajgazdag Gsmaradvéiny-egyiittes alapjan
nem szamolhatunk. A lagina a nyilt tengerrel Osszekottetésben éllhatott,
ahonnan a tengerviz-utanpo6tlas érkezett.

5. Paleobiogeografiai értékelés

A dudari teriileten a kozépsG-eocén bartoni emeletébe tartozé nummulite-
ses —molluscumos agyagos homok bentosz kis-Foraminifera faunajanak gazdag-
saga kitling lehetGséget nyujt més teriiletek faundival torténd oGsszehasonli-
tasra. Bentosz kis-Foraminiferdk alapjan végzett paleobiogeografiai tanul-
méany a teriiletrl eddig még nem késziilt, de a szakirodalomban taldlhaté
egyéb allatesoportokra alapozott kovetkeztetések, valamint Gsfoldrajzi és fej-
16déstorténeti szintézisek sok segitséget nytjtottak eredményeim értékelésénél.

KecskEmETT T. (1980) megallapitotta, hogy a Bakony felsé-lutéciai Num-
mulites faundja az Gsfoldrajzi helyzet és faunaosszetétel alapjan a mediterran
faunaprovincia északi pereméhez tartozik. A ,,perfordtus-os transzgresszié”
kovetkeztében a felsG-lutéciaiban a kelet-atlanti Aquitaniai-medencével né a
rokoni kapesolat a lutéciai emelet folyaman, a Parizsi-medencével viszont
csekély volt.

StraUsz L. (1966) az altalam is vizsgalt dudari nummuliteses —molluscu-
mos agyagos homok képz&dménynek a csiga faundjat dolgozta fel. (A bentosz
kis-Foraminiferak ezekbél a csigahaz-kitoltésekbdl szdrmaznak.) A 100 Gssze-
hasonlitdsra alkalmas Mollusca faj koziil 40-et kozosnek talalt a périzsi-
medencei faunaval, ahol azok féleg a kozépss-, illetve kozépss- és felsd-
eocénben fordulnak el6. Ugyanezt a faunat Olaszorszag (Monte Postale:
alsé-lutéciai; Ronca, Ilarione: felsG-lutéciai lelGhelyek) eocén faunajival is
Osszehasonlitotta ; ennek soran 48 kozos fajt talalt.

A jelen dolgozat targyat képezG bentosz kis-Foraminifera faunat els6-
sorban a Parizsi-medence faunajahoz tudtam hasonlitani. Ennek oka az,
hogy a hasonl6 koru eléfordulasok koziil a Parizsi-medence képzGdményei a
legjobban feltartak, a legrégebben és a legalaposabban vizsgaltak. Az ott
el6fordulé Foraminiferak feldolgozasa a mult szazad elejétél napjainkig nagy
intenzitdssal folyik (A. OmrBieNY 1826, M. TeErQUEM 1882, Y. Lt CALvEz
1947, 1949, 1950, 1952, 1970). Y. LE CaLvEz (1970) a Périzsi-medence paleogén
Foraminiferdirél sz616 munkéjaban tobb szaz, azonositdsra kiviléan felhasz-
néalhaté scanning elektronmikroszképos felvételt is kozol.

Ehhez hasonléan gazdag és jol dokumentélt feldolgozds a hozzaférhetd
irodalomban a hozzank kozelebb esé teriiletekrdl nem talalhato.

A Parizsi-medence faunajaval val6 osszehasonlitdsra iranyuld els6 kisér-
letemrsl a Méasodik Bentosz Foraminifera Szimpdziumon elhangzott eldada-
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somban szamoltam be, amelynek anyaga a Benthos '83 kotetben jelent meg
(HorvATENE KoLLANYI K. 1984). Jelen fejezetben az el6addsban elhangzott
anyag tovabbfejlesztését és részletes kifejtését kivinom bemutatni.

A 6. tablazaton lathat6 a Dudaron is megtalalhaté kozos fajok eléforduldsa
a Périzsi-medence kiillonboz6 sztratigrafiai szintjeiben. Vizsgdlataim sordn
megéllapitottam, hogy a Dudarrdl leirt 63 faj koziil 47 faj koz6s a Périzsi-
medence faundjival, ami a teljes fauna 68,4%-4t teszi ki. A tdbldzatbdl kitii-
nik, hogy legnagyobb a faunaegyezés a Parizsi-medence IVa zéndjaval, ami
az ABRARD-féle (1925) Cerithium giganteuwm és Orbitolites complanatus zénéval
azonos. Ebben a nagyfoku egyezésben szerepet jatszik a két képzédmény igen
kozelallo litofaciese is.

A Parizsi-medence és a vizsgalt dudari fauna kozotti jelentés hasonlésdg
alapjdn a két teriilet kozott feltétlen osszekottetésnek kellett lennie.

DupicH E. —Korek G. (1980) munkédjukban megéllapitjak, hogy a felss-
lutéciai transzgresszié Isztridn és D-Ausztridn (Guttaring vidéke) keresztiil
a mai Zalai-medencén at DNy-r6l érte el a Bakony teriiletét. A Dudari-
medencében a felsi-lutéciai laposodds (felsG-barnakdszenes rétegesoport) utdn
a Nummulites perforatus-os transzgresszié kovetkezik, aminek soran létesiilt
kapesolat az EK-i teriiletek felé és a Balatont6l D-re kialakult tengerdggal.

_ A dudari bentosz Foraminifera-egyiittes mediterran faunajelleget mutat.
Elettere a mediterran tenger E-i self teriilete. E tenger DNy-rél nyomult be
fokozatosan a mai részmedencék teriiletére. Kapcsolata az északi faunapro-
vincidval keriil6 uton: nyugat felé a mai Isztridn, Olaszorszdgon és az Aqui-
taniai-medencén, majd a Pdarizsi-medencén keresztiil képzelhetd el, keleten
pedig az Orosz-tablan 4t (BALpr T. 1982).

A fentiek igazoldsahoz tovabbi adatokat kindl a dudari és az Aquitaniai-
medencebeli Cauneille-i lelGhely lutéciai kis-Foraminifera faundjanak ossze-
hasonlitdsa. Az utdbbi lelGhelyrdl Széts E. (1973) gazdag (73 db) bentosz és
plankton Foraminifera-egyiittest ir le és ennek anyagit szdmomra tanulmé-
nyozasra atadta. A vizsgalat soran a dudarival az alabbi 18 kozos fajt sikeriilt
meghataroznom: Globulina gibba D'ORB., Guitulina irregularis (0’ORB.), Bag-
gina subconice (TERQ.), Asterigerina bimammata (GOMB.), A. rotula (KAUFM.),
Rotalia tuberculata ScCHUBERT, Pararotalia inermis (TERQ.), Cibicides carinatus
(TERQ.), C. robustus L CaLv., C. sublobatulus (GtmB.), Hoannularia eocenica
CoLE et BERMUDEZ, Acervulina dudarensis n. sp., Sphaerogypsina globula
(REUSS), Fabiania cassis (Oep.), Halkyardia minima (L1EBUS), Eorupertic
cristata (GOMB.), £. magna (LE CALV.), Schlosserina asterites (GUMB.).

Kisérletet tettem a dudari anyag és a hasonléan gazdag Bajor-Alpok
faunaegyiittesével valé kozvetlen osszehasonlitasra is. Médom volt megvizs-
gélni tobb Bajor-Alpokbeli leldhelyr6l szérmazé anyagot: Eitel-Graben,
Kressen-Graben, Kiichbach-Gebiet, Holl-Graben Siidlich Bad Adelholzen stb.
(BALpINE BEKE M. gylijtése). Hamarosan bebizonyosodott, hogy a fauna-
Osszetétel teljesen eltérs, kozos alakot nem taldltam, ami valdsziniileg fauna-
provincia-kiilonbségekkel magyarazhaté. A Bajor-Alpok mas lelGhelyeirdl leirt
tobb széaz faj koziil is csupdan 6t faj talalhaté meg Dudaron is: az Asterigerina
bimammata (GimB.), A. rotula (Kauwm.), Cibicides sublobatulus (GUMB.),
Eorupertia cristata (GUMB.), Schlosserina asterites (GUMB.).

A dudari, az aquitaniai (Cauneille), a Périzsi-medencebeli és a Bajor-
Alpokbdl szdrmaz6 faunat dsszehasonlitva az latszik, hogy mig a dudari fauna
63 fajabol 5 kozos a Bajor-Alpok faundjaval, addig az Aquitaniai-medencében
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6. tablazat — Table 6

a Parizsi-medencében
of Dudar in the Paris basin
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18, a Périzsi-medencében 47 dudari fajt taldltam. Az Aquitaniai-medence 18
kozos faja kozott szerepel az az 6t faj is, ami a Bajor-Alpokban is elGfordul.
Amennyiben a fauna kicserélédése a Parizsi-medencén keresztiil tortént, ott
még nagyobb szazalékban kellsne a Bajor-Alpok faundjat megtaldlni. A fel-
dolgozott irodalomban erre valé utalast nem taldltam.

A Bajor-Alpok faunajabdl valé nagyfoka kiilonbség is alatamasztja azt
az Gsfoldrajzi képet, mely szerint a lutéciaiban l3tezett egy K-i flis-tenger,
ahol a Bajor-Alpok eocén iiledékei lerakodtak és ettdl egy szarazulattal el-
vélasztva DNy felé a Tethys nagy kiterjedésii selftengere. Ez utébbinak EK
felé benyilé oblében képzédott az egész dunantili-kozéphegységi eocén is
(BALpr T. 1982). Igy magyarazhato a viszonylag kozel elsé szlovakiai és erdélyi-
medencei eocén faundk jelentds eltérése a dudaritél, mely teriileten az KE-i
flis-tenger Gblei voltak és a Bakonnyal nem &lltak kozvetlen sszekittetésben.

Osszefoglaléan magillapithats, hogy a kordbban ilyen szempont'-‘
b6l még nem vizsgalt bentosz kis-Foraminiferak elemzési eredményei megerd-
sitik az egyéb Gsmaradvany-csoportok és foldtani adatok alapjin felvazolt
6sfoldrajzi képet, vagyis hogy a Bakony (illetve az egész dundntili eocén
teriilete) kozéps6-eocsn iiledskei a Tethys E-i selfjén rakodtak le. £ és K felé
(Szlovakia, Bajor-Alpok, Erdély) kozvetlen faunakapcsolat kizirhat6. A ben-
tosz kis-Foraminifera fauna a parizsi-medenceivel mutat feltinG hasonléségot.
Ez a hasonlésag joval hangsilyozottabb, mint a Molluscumok és még inkabb
mint a faciesre kiilonosen érzékeny nagy-Foraminiferak esetében.

A bentosz kis-Foraminifera fauna nagyfoki hasonlésdga a parizsi-meden-
ceivel kozvetlen tengeri Osszekottetést igazol, feltehetSleg a Tethys KE-i-
selfjén, az Aquitaniai-medencén az Atlanti-6cedn keleti peremén keresztiil.



EOCENE BENTHONIC SMALLER FORAMINIFERA FAUNA
FROM DUDAR






I. INTRODUCTION

The present writer’s processing of the benthonic smaller Foraminifera
fauna from the rock immediately overlying the Eocene coal measures of
Dudar was primarily aimed at describing and documenting, in an up-to-date
form, the material excelling with an abundance and a state of preservation
that are unique to the Eocene.

The first studies of Eocene benthonic Foraminifera in Hungary in the
second half of the last century are connected with the name of M. HANTKEN
who was concerned, however, mainly with the Esztergom basin as well as
Buda and its surroundings. The work that has since that time been done on
this matter is restricted to a few minor syntheses (L. ViTALis-ZiLAHY 1967,
1969, R. NYirGé 1970). The present work has been done with the intention
to seek to fill, at least partly, the gap.

The aim of this monograph is to give, along with an up-to-date systematic
assessment of the benthonic smaller Foraminifera fauna, its biostratigraphic,
paleoecologic and paleobiogeographic evaluation and to clear the stratigraphic
position of the formations under study.

The author is indebted to Dr. E. Sz6Ts who gave her his own collection
for being processed and who helped her disinterestedly with his valuable ad-
vice. Let us thank pr. M. Mo~osToRrI and DR. M. HorvATH for their valuable
comments. The author is profiting of this opportunity to acknowledge her
colleagues DR. A. VOrOs, B. BarNa, DR. T. KEcSKEMETI, DR. M. BALDI-
BEkE and DR. A. ORAVECZ-SCHEFFER the attention they have paid to her
work from the very beginning and for the immediate help they have given
her whenever a technical problem arose. Mrs. B. Tak4Acs and Miss I. LARy
are thanked for their preparation of the scanning electron microscopic images
and Miss J. GyarmaTI and Mrs. J. FLop for the assistance they provided
in performing technical tasks.

Finally, let us express our gratitude to the head executives of the Hun-
garian Geological Institute for having provided the facilities that have enabled
this work to come to completion.



II. RESEARCH HISTORY

The study of the Dudar basin and its surroundings in the very heart of
the Bakony Mountains was started already in the last century. The principal
works the author wants to review here include the ones discussing strictly the
area dealt with in the present study.

The first data concerning the study area are connected with the names of
G. StacHE (1862a, b) and M. HANTKEN (1867, 1874, 1875a, b, 1878). In the
early 1900’s the Eocene formations of the study area were dealt with by Gy.
Prinz (1904), then by H. Tarcer (1910, 1936) and J. TomMOR-THIRRING
(1934, 1935, 1936). Gy. PriNz (1904) made an attempt at the stratigraphic
assignment of the Eocene formations by dividing them into Lower, Middle
and Upper Eocene. H. TAEGER (1936) already described a more complete
Eocene from the study area, beginning with the variegated underclay of the
coal measures which he placed in the Middle Eoecene. J. ToMOR-THIRRING
(1934) described a sequence beginning with the Middle Eocene coal measures
from the Dudar —Csesznek area. Many works by I. VITALIS were connected
with coal prospecting (1923, 1928, 1932, 1946), too.

A new stage in the research history of the study area began with the
activities of E. SzétTs (1948, 1956). In his work of 1956 he proposed to replace
the earlier stratigraphic scale of the Eocene (Paleogene) by a new one, as
follows:

Upper Eocene: Rupelian
Lattorfian

Middle Eocene: Bartonian
Lutetian
Londonian

Lower Eocene: Thanetian
Montian

This stratigraphic classification is not in use anymore, but E. Szdts’ exact
stratigraphic successions are still reliable even now.

The stratigraphic research carried out from the 1960’s onwards in the
Bakony Mountains is associated primarily with the name of G. KoPEK.
For his stratigraphic concept, he used mainly the larger forams that are com-
paratively easily identifiable even on the field. Closely tied with his work
were subsequent studies by T. KecskeMETI and E. DubicH. A good many
of works they published both separately and in co-authorship added fur-
ther dimensions to the geological understanding of the Eocene in the Bakony
area (G. KopeExk 1962, 1964, 1966, 1971, 1980, G. KorEr —E. Dupica —T.
KEecskeMETI 1961a, b, G. KorER —T. KECSKEMETI 1960, 1964a, b, 1965a, b,
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G. Korer —T. KecskemETI —E. Dubpica 1965, 1966). Out of a total of 16
Eocene horizons distinguished in the above works throughout the Trans-
danubian Central Range, the Middle Eocene of Dudar could be shown to
include 6 horizons as follows: Lower Lutetian coal measures (IInd horizon),
Nuwmmulites perforatus coal measures (IXth horizon), Nummulites perforatus
horizon (Xth and XIth horizons), Nummulites millecaput horizon (XIIth
horizon) and glauconitic marl horizon (XIIIth horizon).

Recently, while studying a borehole profile from the Dudar basin (bore-
hole Dudar 230) in detail, M. BALDI-BEKE and T. KEcSKEMETI (1983) assigned
the rock immediately overlying the coal measures to the Nummulites perforatus
Zone and the NP 16 nannoplankton zone respectively.



III. OUTLINE OF THE GEOLOGICAL SETTING
OF THE DUDAR BASIN

The Eocene in the Dudar basin is underlain by Mesozoic formations of
varying age. In the Magas- and Stri-hegy area mainly Upper Triassic Haupt-
dolomit and Dachstein Limestone constitute the underlying rock. Farther to
the S. the Eocene is underlain by Triassic, Jurassic and Cretaceous limestones
and. locally, by Aptian clays and Cretaceous Turrilites marls (E. Sz&rs 1956,
G. Korex 1971, 1980).

These rocks are overlain by the Middle Eocene coal measures (Tatabinya
Formation) which is composed of two groups of seams. Detailed descriptions
of the coal seams and the rocks in between are known to us from the works
of E. Széts (1956) and G. Korexk (1980). G. Korex (1980), G. Korex-T.
KecskeMETI (1964), G. KorPeErR-T. KecskeMETI-E. DupicH (1965, 1966) and
G. Korex-E. Dupica-T. KecsgEMETI (1971) described a Lower Lutetian
and Upper Lutetian Nummulites perforatus-bearing group of seams, supposing
an intra-Lutetian denudation between the two. The second coal seam is
overlain already by marine deposits.

E. Sz61s carried out detailed field studies in the Dudar area, primarily
in the neighbourhood of the now-abandoned Kossuth adit (Fig. 1*). The
stratigraphic sequence recorded here and confirmed by fossils is as follows

(E. Sz67s 1956):

Middle Eocene: Londonian stage

. variegated clay overlying the Mesozoic basement
. fossiliferous gravelly freshwater sands

. coal formation

. molluscan —nummulitic clayey sand

. molluscan marl

. nummulitic-molluscan calcareous marl

Middle Eocene: Lutetian stage

7. main nummulitic limestone

8. foraminiferal-molluscan claymarl
Middle Eocene: Bartonian stage

9. glauconitic, foraminiferal claymarl
(with a question mark)

S QU LI N -

The succession of the stratigraphic units has not changed during subsequent

studies.
The so-called main nummulitic limestone (Széc Limestone Formation)
of basin-marginal development and the foraminiferal marl (Mér Siltstone For-

* For illustrations and tables, see the Hungarian text.
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mation) of basin-centre facies vary in thickness and may occur intertongued
in different parts of the basin.

Within the coastal facies, Nummulites perforatus-, N. millecaput- and
glauconitic marl horizons are mentioned by G. Korek, T. KEcskeEMETI and
E. DupicH, in their works just quoted, as occurring within the Middle Eocene.
The uniform marly formation of basin facies (foraminiferal marl) grades with
no interruption into the Upper Eocene.

In Fig. 2. E. Széts’ stratigraphic sequence (1956) has been compared with
the geological log of borehole Dudar 240 which cut all the formations of the
Dudar basin. The material of this borehole was studied in detail by the author
and the results are presented in the biostratigraphic chapter.

The Eocene formations are unconformably overlain by the Oligocene beds.



IV. BENTHONIC SMALLER FORAMINIFERA FAUNA
FROM THE NUMMULITIC —MOLLUSCAN CLAYEY SANDS

I. Description of the Iacality

The microfauna that has been the subject of the present work derives
from a locality altogether inaccessible today. What used to be the Kossuth
adit lay at a distance of about 1500 m SW of Dudar, near the road leading
to Nagyesztergar (Fig. 1). The stratigraphy of the original site, as suggested
by E. SzdTs (1956) and L. STRAUSZ (1966), is given in Fig. 2.

As evident from the figure, the second coal seam is overlain by a 0.3
to 0.5 m thick alternation of coal and marly sand. This is followed with a
continuous transition by nummulitic —molluscan sands having a thickness
of about 2 m. This is the sequence from which that well-preserved gastropod
fauna was collected from the shell-fill of which the material studied by the
author has been recovered.

The molluscan fauna under consideration was monographed partly by
E. Sz6ts (1948, 1956), partly, and in more detail, by L. STrRAUSZ (1966, 1969,
1970a, b). During his processing of the fauna E. Sz6rs took notice of the fact
that the sedimentary fill of the large gastropod shells contained an extremely
well-preserved Foraminifera fauna. E. Szérs himself had determined more
than 90 forms of these forams, but his manuseript remained unpublished. Let
us quote the forms identified by him: Textularia carinata D’ORBIGNY nalinne-
sensis KAASSCHIETER, T. sp., Valvulina pupa D'OrB., V. sp., Clavulina pari-
siensis D'ORB., Nubecularia lucifuga DEFRANCE, Spiroloculina bicarinate LE
CALVEZ, S. costigera (TERQUEM), S. costigere (TERQUEM) obliguae Lr CALVEZ,
S. tricarinata TERQUEM angulifera TERQUEM, Quingueloculina carinata D’ORB.,
Q. costata KARRER, Q. grignonensis LE CALVEZ, Q. ludwigi REUSS, Q. seminula
(LinNg), Q. striata D'ORB., Pyrgo bulloides (p’ORrB.), Triloculina angularis
D’ORB., 7. lricarinata (TERQUEM) belgica KAASSCHIETER, 7. trigonula (LaA-
MARCK), Miliola birostris (LAMARCK), M. prisca (D’ORB.) terquemi KAASSCHIE-
TER, M. saxorum (LAMARCK), Idalina ? sp., Miliolidae div. sp., Robulus arcua-
tostriatus (HANTKEN), Globulina gibbe (p'OrB.), G. ¢ibba (D’ORB.) punctatu
D’ORB., Guitulina irregularis (D’ORB.), Discorbis limbata (TERQUEM), D. aff.
paristensis (D'ORB.), D. perplexa Lt CALVEZ, D. propinqua (TERQUEM), D.
div. sp., Epistominella acutimargo (HALKYARD), Boldia lobata (TERQUEM),
Asterigerina bimammata (GOMBEL), A. rotula (KAUFMANN), Rotalia aff. litho-
thamnica UnLIG, R. trochidiformis (LAMARCK), R. tuberculata SCHUBERT, R.
div. sp., Pararotalia inermis (TERQUEM), Eponides polygonus LE CALVEZ,
Cibicides carinatus (TERQUEM), C. productus (TErRQUEM), C. robustus LE
Carvez, C. sublobatulus (GomMBEL), C. div. sp., Stickocibicides cubensis COLE
et BERMUDEZ, St. ? sp., Eoannulariu eocenica COLE et BERMUDEZ, Linderina
brugesi SCHLUMBERGER, Acervulina sp., Sphaerogypsina globula (REUSS),
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Cymbaloporetta sp., Fabiania cassis (OpPENHEIM), Halkyardia minima (LIEBUS),
Eorupertia cristata (GOMBEL), K. magna (Lt CALvVEz), Cassidulina ? sp.,
Nonion aff. scaphum (FicHTEL et MoirL), Alabamina aff. obtusa (BUrRrROWS
et HoLLaND), Anomalina auris LE CALVEzZ, Hanzawaia producta (TERQUEM),
Lamarckina ovula LE CALVEz, Mississippina ? sp., Stomatorbina torrei (CUSH-
MANN et BERMUDEZ).

E. Széts gave me that material for a detailed study for which I am greatly
indebted to him.

I complemented E. Sz&1s’ material, on the one hand, with the forams
which had been recovered by decantation from the original gastropod fauna
deposited in the Paleontological Collection of the Hungarian Geological Insti-
tute and, on the other hand, with forams deriving from the shell-fill of gastro-
pods recovered from the spoil-bank of Ikerakna (Twin-Shaft) shaft at Dudar.
The material derived from the latter source has proved to be of little use,
since the sediment at that site is more calcareous, being less suited to decan-
tation.

The Foraminifera fauna derives mainly from the shell-fill of the following
gastropods:

Velates schinideli CHEMN.

Campanile wrkutense MUN. CHALM.

Ampullina perusta DEFR.

2. Systematic description

In my systematic classification of the studied species I have adopted
the system proposed by A. LoesricH and H. Taprax (1964). 63 species have
been described in detail, of which only one is new.

In compiling the synonymy I have sought to take into consideration all
data from the relevant literature available to me. In specifying the geographic
distribution of a form I have relied on published data only. This means that
the data of boreholes and outcrops earlier studied by me are not reflected in
the data about the distribution of the particular species, since these data
have not been published as yet.

The fossils have been reproduced in form of scanning electron microscopic
images, to which a light microscopic image of the holotype of the new species
Acervulina dudarensis n. sp. and thin section photographs are added.

Ordo: FORAMINIFERA EicawaLDp, 1930

Subordo: TEXTULARIINA DELAGE et HEROUARD, 1896
Superfamilia: Lituolacea DE BLaiNviLLg, 1825
Familia: Textulariidae EERENBERG, 1838

Subfamilia: Textulariinae IEHRENBERG, 1838
Genus: Textularia DEFRANCE in DE BLAINVILLE, 1824

Textularia minuta TERQUEM, 1882
PLIf 1-8

1882, Textilaria minuta, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 147
Pl. XV. fig. 15.

1952. Textularia minuta (TERQUEM). — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p. 19.
Pl 11. fig. 9, 10.



44

1970. Textularia minuta TERQUEM. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R.Se. p. 19.
PL 1. fig. 5, 6.

Description: Studied material —5 specimens. Wall agglutinated. Shape, in
lateral view, resembling a rounded triangle, growing wide at the top and
slightly concave at the aperture. When viewed from the last chamber, slightly
rounded-oval in one of its half. Chambers biserially arranged. Shape of cham-
bers resembling an elongated parallelepiped, getting pinched out at the meeting
of the chambers in the middle. The chambers increase in size with the growth
of the test, the last chambers being, in lateral view, slightly bent upwards.
Sutures slightly curved and depressed in accordance with the shape of the
chambers. Suture between younger chambers heavily depressed. At the margin
of the last chamber there is a slit-like aperture with a narrow margin. It is at
the centre of the suture, being about half as long as the suture.

Size: Length of biserial test 380-1300 um. Width of last two chambers
540-1200 pm. Greatest thickness of last chamber, as viewed from the aper-
ture, 340-750 pm.

Remark: The last chambers of the specimens studied by the author are
somewhat wider than the holotype figured by TERQUEM (1882).

Geographic and stratigraphic range: Known from several localities from
Cuisian, Lutetian and Auversian beds in the Parisian Basin. Not too rare
at Dudar, in Lutetian nummulitic-molluscan clayey sands.

Textularia sp.
PL.T, £ 4

Description: Studied material —6 specimens. Wall agglutinated. Shape, in
lateral view, elongate, slightly emergent. Slightly flattened-circular, in aper-
tural view. Chambers biserially arranged, rounded externally, ending in a
carina in the middle. They slightly increase in size with the growth of the test.
Test composed of a number of biserially arranged chambers. Sutures almost
straight, slightly depressed. At the margin of the last chamber a slit-like
aperture can be seen which is situated in the centre of the last suture, its length
being about one-third of that of the suture.

Size: Length of biserially arranged test 650-1650 pm. Greatest width of
test at the last two chambers 430-820 pm. Greatest thickness of last chamber
210-550 um. Thickness of penultimate chamber 160-380 pm.

Remark: Resembles the species Textularia agglutinans D’ORBIGNY, but
the chambers are wider at the top and, in apertural view, the outline of the
test is slightly pointed, oval.

Geographic and stratigraphic range: Not too sparse in the Lutetian num-
mulitic-molluscan clayey sands at Dudar.
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Familia: Ataxophragmiidae SCHWAGER, 1877
Subfamilia: Valvulininae BERTHELIN, 1880
Genus: Valvulina D’ORBIGNY, 1826

Valvulina guillaumei Le CALVEZ, 1952
PL T £.5

1952. Valvulina guillaumei n. sp. — LE CALvEz, Y.: Mém. Carte Géol. Déta. Fr. p. 13.
Pl 1. fig. 1.

1970. Valvulina guillaumei LE CaLvez. — LE CarLvez, Y.: Cahiers de Pal. C. N. R. Se.
p- 23. PL 1. fig. 3, 4.

Description: Studied material —3 specimens. Wall agglutinated. Shape, in
lateral view, slightly elongate, rather squat triangle, rounded at the base,
semicircular at the top and circular in apertural view. Chambers triserial in
early stage; later may have more than three chambers to whorl spirally coiled.
Chambers following proloculus more angular, later becoming rounded at
their edge. Younger chamber more inflated than that preceding it. In the
last whorl, four chambers are visible. Sutures in triserially arranged chambers
straight, later becoming slightly curved. Aperture surrounded by slightly
uncoiled last whorl composed of four chambers and provided with rather
small tooth.

Size: Total length of test 800-1100 pm. Largest width at last chambers
600-830 pm.

Remark: With the initially triserial arrangement and the slightly uncoiled
last wohrl, the species resembles Valvulina triedra LE CALVEZ, but it is much
more squat, not so much elongate.

Geographic and stratigraphic range: Known from higher horizons of the
Lutetian and from Auversian and Marinesian beds of some localities in the
Paris Basin. Sparsely present in the Lutetian nummulitic-molluscan clayey
sands of Dudar.

Valvulina limbata TERQUEM, 1882
PL 11, f. 1-2

1882. Valvulina limbata, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 102.
pl. XI. fig. 7.

1882. Valvulina irregularis, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
103. pl. XT. fig. 9.

1937. Valvulina limbata TERQUEM. — CUSHMAN, J. A.: Cushm. Lab. Foram. Res. Spec.
Publ. No 8. p. 7. pl. L. fig. 14, 15.

1952. Valvulina limbata TERQUEM. — LE CALVEZ, Y.: Mém. Carte Géol. Fr. pt. 4. p. 10.
pl. L. fig. 4.

1970. Valvulina limbata TERQUEM. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p. 23.
Pl 2. fig. 3, 7.

Description: Studied material —5 specimens. Wall agglutinated. Size of
cemented grains about 20-30 um. Shape of test, in lateral view, long, elongate,
the basal part ending in a triangle. Triangular in apertural view. Chambers
triaserially arranged. Younger whorls consist of increasingly larger chambers.
Outer wall of last two chambers rounded, chambers in earlier stage angular.
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Sutures almost straight, forming an angle of about 45° with longitudinal
axis. Aperture oval at base of final chamber, being provided with big val-

vular teeth.
Size: Total length of test 1700-2850 pm. Width of test at final chamber

750-960 pum.

Remark: The triserial arrangement of the chambers is very similar to
the case of Valvulina triangularis b’ORBIGNY, but the test of D’ORBIGNY S
species is much shorter and squatter and the final chambers are larger.

Geographic and stratigraphic range: Known from Thanetian beds, from
higher parts of the Lutetian as well as from Auversian and Marinesian localities
in the Paris Basin. Not too frequent at Dudar, in the Lutetian nummulitic—
molluscan clayey sands.

Valvulina pupa D'ORBIGNY, 1850
Pl II, f. 3-5

1850. Valvulina pupa, D’OrRB., — D’ORBIGNY, A.: Vol. 2. p. 408.

1882. Valvulina pupa, p’OrB. — TurRQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 101.
Pl XI. fig. 5.

1904. Valvulina pupa — Forxasini, C.: Mem. Accad. Sci. Bologna, ser. VI. t. I. p. 14.
pl. IV. fig. 1, 2.

1937. Valvulina pupa D’ORBIGNY. — CusumaN, J. A.: — Cushm. Lab. Foram. Res.
Spee. Publ. No 8. p. 6. pl. I. fig. 13.
1949. (non) Valvulina pupa D’ORBIGNY. — CUVILLIER, J.—SZAKALL, V.: Soc. Nat. Pétr.

d’Aquitaine. Prem. Part. p. 26. PL 11. fig. 2.
1952. Valvulina pupa D’ORBIGNY. — LE CALVEZ, Y.: Mém. Carte Géol. Fr. pt. 4. p. 10.

pl. 1. fig. 7.
1970. Valvulina pupa ’ORBIGNY. — LE CALvEZ, Y.: Cahiers de Pal. C. N. R. Sc. p. 23.

fig. 3.

Description: Studied material —5 specimens. Wall agglutinated, the grains
being about 20-30 um in size. Shape of test, in lateral view, elongate, ending
in a triangle, being circular in apertural view. Chambers arranged triserially
in early stage of development, later whorls consisting of more than three
chambers and being spirally coiled. In early triserial stage, chambers exter-
nally angular, to become later rounded. Last chamber strongly inflated, much
larger than the penultimate one. Sutures by and large straight, forming an
angle of about 45° with the longitudinal axis. Aperture oval at base of final
chamber, being provided with big valvular tooth curved inwards.

Size: Total length of test 750-1650 pm, greatest width 380-710 pm.

Remark: The first record of the fossil was given by D’ORBIGNY in 1826
(p. 104) from the vicinity of Paris and from Valognes (nom. nud.).

Geographic and stratigraphic range: Known from higher horizons of the
Lutetian at some localities in the Paris Basin. At Dudar, it can be inciden-
tally encoutered in the Lutetian nummulitic-molluscan clayey sands.
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Valvulina triangularis D’ ORBIGNY, 1826
Pl 11T, £. 1-2

1826. Valvulina triangularis, NoB. — D’ORBIGNY, A.: Ann. Sci. Nat. Paris sér. 1. t. 7.
p- 104. (270) Modéles, No. 24, 1. livr.
1850. Valvulina triangularis, D’ORB., — D’OrsBIGNY, A.: Vol. 2. p. 408.

1865. Valvulina triangularis D’ORB. — Parker, W. K.-Joxes, T. R.-Brapy, H. B.:
Ann. Mag. Nat. Hist. ser. 3. v. 16. p. 29. Pl. 1. fig. 24.
1882. Valvulina triangularis, D’OrB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.

p. 101. Pl. XI. fig. 4.
1949. Valvwlina triangularis D’ORBIGNY. — CUVILLIER, J.—-SZAKALL, V.: Soc. Nat. Pétr.
d’Aquitaine Prem. Part. p. 26. PIL 11. fig. 1.

1952. Valvulina triangularis D’ORBIGNY. — LE caLvez, Y.: Mém. Carte Géol. Fr. pt.
4. p. 12,
1970. Valvulina triangudaris D’OrBIGNY. — LE CarLvez, Y.: Cahiers de Pal. C. N. R. Se.

p. 25. PL. 2. fig. 8, 10.

Description: Studied material —3 specimens. Wall agglutinated. Shape of
test, in lateral view, ending in a triangle, slightly elongate, peri-apertural
area rounded. Cross section, in apertural view, subcircular, slightly lobate.
Chambers arranged triserially, in early stage. Final chamber spirally coiled
around longitudinal axis. In the triserial stage of development, 4-5 chambers
are visible, of which the youngest is much more strongly inflated, occupying
half of the whorl. Sutures depressed in varying measure, less strongly in
triserial stage and more so in spiral stage, being slightly curved in this case.
The chambers of the last whorl surround the aperture. This one is a large,
subcircular opening with a rather small valvular tooth curved inwards.

Size: Total length of test 700-950 wm. Diameter of circularly arranged last
whorl 580-700 pm.

Remark: Resembles Valvulina guillaumei L CALVEZ as far as the arrange-
ment of the chambers is concerned, but differs from it by its smaller size
and by its triserially arranged chambers ending in a more a cute angle.

Geographic and stratigraphic range: Known from higher Lutetian horizons
in the Paris Basin and from the Oligocene in the Aquitanian Basin. At Dudar
it is rather sparse in the Lutetien nummulitic-molluscan clayey sands.

Genus: Clavulina D’ORBIGNY, 1826

Clavulina parisiensis D’ ORBIGNY, 1826
Pl I11, £. 3-4

1826. Clavulina Parisiensis NoB. — D’OrBIGNY, A.: Tabl. méthodique. — Ann. Sci.
Nat. Paris. sér. 1. t. 7. p. 102. (268). Modéles, No. 66. 3. livr.

1865. Clavulina Parisiensis, D’OrB. — PArRkER, W. K.-Joxgs, T. R.-Brapy, H. B.:
Ann. Mag. Nat. Hist. ser. 3. v. 16. p. 29. PL L. fig. 26.

1882. Clavulina parisiensis, D’ ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3., t. 2. p.
121. Pl. XII. fig. 34.

1927. Clavulina Parisiensis D’ORB. — LIEBUS, A.: Jahrb. Geol. Bundesanst. Bd. 77. p.
351. Pl 12. Fig. 3.

1952. Clavulina parisiensis D’ORBIGNY. — LE CaLvEez, Y.: Mém. Carte Géol. Déta. Fr.
p. 15.

1956. Clavulina parisiensis D’ORBIGNY. — HAQUE, M.: Palaeont. Pakistanica. Vol. I. p.
48. PL 5. fig. 7—9.
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1961. Clavulina parisiensis D’ORBIGNY. — IKAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 144. Pl 1. fig. 27-28.
1964. Clavulina parisienisis D’ORBIGNY. — LOEBLICH, A.-TAPPAN, H.: Treatise Invert.

Paleont. — Part. C. Protista 2. p. C 279. fig. 187/4. i

1967a. Clavulina cf. parisiensis D’ORBIGNY, 1826. — V. ZiLany L.: M. All. Foldt. Int.
Evi Jel. 1965-r6] p. 401. P1. V. fig. 8.

1970. Clavulina parisiensis D’ORBIGNY. — LE CALvEz, Y.: Cahiers de Pal. C. N. R. Sc.
p. 21. Pl 1. fig. 1.

1970. Clavulina parisiensis D’ORBIGNY. — NYIRG R.: Ann. Hist. nat. Mus. Nat. Hung.
Min. et Pal. T. 62. p. 71. Pl I. fig. 1.

1983. Clavulina parisiensis D’ORBIGNY. — SETIAWAN, J. R.: Utrecht Micropal. Bull. 29.
pp. 104-105. pl. VII. fig. 1.

Description. Studied material — 8 specimens. Wall agglutinated. The shape,
in lateral view, is a long, elongate parallelepiped getting narrower downwards,
where the attenuated part is adjoined by a broader-based triangle. Round in
apertural view. Chambers in early stage triserial, later to become uniserial.
Chambers in triserial stage angular, in uniserial stage rounded discoidal.
Chambers slightly increasing in size from beginning of uniserial stage, last
chambers roughly equal in size. The uniserially arranged part may consists
of about 7 to 15 chambers. Sutures in triserial stage straight, in uniserial
stage circular. Aperture terminal, round, with not too large tooth.

Size: Length of test together with triserial portion 950-2000 p.m. Length
of triserial portion 270-310 pm. Diameter of last chamber 200-410 pm.

Remark: In 1826, D’OrBIGNY made a plaster mould of the species which
was figured in drawing and published by W. K. PArRker-T. R. JoNEs-H. B.
Brapy 1865.

Geographic and stratigraphic range: Frequently encounterable in higher
zones of the Lutetian and the Auversian and Marinesian beds in the Paris
Basin. Present in the Middle Eocene of Belgium and Dalmatia and in the
Eocene of Pakistan. In Italy it was found in the Priabonian beds. In Hungary
it is frequent in the Nummulites perforatus beds of the Lutetian, being very
sparse in the Upper Eocene of the Bakony, the Vértes and the Esztergom
Basin. It is rather widespread in the Lutetian nummulitic-molluscan clayey
sands of the Dudar Basin.

Subordo: MILIOLINA DELAGE et HEROUARD, 1896
Superfamilia: Miliolacea EHRENBERG, 1839
Familia: Nubeculariidae JoNES, 1875

Subfamilia: Nubeculariinae JoxEs, 1875
Genus: Nubecularia DEFRANCE, 1825

Nubecularia lucifuga DEFRANCE, 1825
Pl III, f. 5-6

1825. Nubecularia lucifuga DEFRANCE, 1825 — DEFRANCE, M. J. L.: Min. géol. Dict. Sci.
Nat. Fr. tom. 35. p. 210. pl. 44. fig. 3. (teste: ELLis-MEssinNA : Catalogue of Foram.)

1882. Nubecularia lucifuga, DEFR. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
32. Pl IX. fig. 6-8.

1952. Nubecularia lucifuga DEFRANCE. — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p.
32.

1964. Nubecularia lucifuga DEFRANCE. — LoOEBLICH, A.—-TAPPAN, H.: Treatise on Invert.
Paleont. — Part C. Protista 2 p. C 445. fig. 338/1-3.
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1970. Nubecularia luczfuqa DerraNCE — LE CALvEz, Y.: Cahiers de Pal. C. N. R. Se. p.

27. P1, 13. fig. 5. ;
1978: Sinzowella deformw (KARRER et SiNnzow). — L CALvVEz, Y.-BoNDEAU, A.: Bull

Inf. Géol. Bass. Paris: Vol. 15, No. 2. p. 24. Pl 1. fig. 3.

Description.: Studied material —15 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test extremely variable and irregul-
ar. Being attached, the test is of a shape controlled by the object it is
attached to. The umbilical area by which it is attached is a plain or a little
folded irregular face, the dorsal side being convex. Chambers planispirally
arranged in early stage of development, becoming later irregularly spread
and ramified in dependence on what the test is attached to. Chambers in
early stage angular rhomboidal, later becoming irregularly spread and varying
size. Sutures visible only on flat or slightly folded umbilical side in two cham-
bers following proloculus, being slightly curved. Aperture invisible in our
specimens. The pores distributed irregularly over the dorsal side are probably
due to dissolution.

Size: Given a species of extreme variability, it largely varies in size, too.
Diameter of test about 600-1750 pm.

Remark: The species Sinzowella deformis (KARRER et Sinzow) figured by
Le CarLvez in 1978 from Miocene deposits is, in my opinion, identical with
Nubecularia lucifuga DEFRANCE, since no rimmed aperture, feature typical
of the genus Sinzowella, can be seen on the chambers on the dorsal side. The
attached test with its irregularly arranged chambers is very similar to that of
Sinzowella deformis (KARRER et SiNzow), but the dorsal side of this species
is more inflated and, in addition, every chamber on the dorsal side has an
aperture provided with a raised rim turned inside out.

Geographic and stratigraphic range: Known from the Lutetian of the
Parisian Basin, being rather common in the Lutetian nummulitic-molluscan
clayey sands of Dudar.

Subfamilia: Spiroloculininae WIESNER, 1920
Genus: Spiroloculina D’ORBIGNY, 1826

Spiroloculina pbicarinata ORBIGNY, 1882

Pl 111, £. 7-8
1882. Spiroloculina bicarinata, D’OrRB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p. 155. Pl. XVI. fig. 5.
1882. Spiroloculina tricarinata, D’ ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t.

2. p. 158. Pl. XVI. fig. 21. (non) fig. 19, 20.
1904. Sprroloculina bicarinata — ForNasiNi, C.: Mem. Accad. Sci. Bologna, ser. VI, t. I.
p. 4. pl. 1. fig. 5.

1944. Spiroloculina bicarinata TERQUEM. — CusHMAN, J. A.-Topp, R.: Cushm. Lab.
Foram. Res. Spec. Publ. No. 11. p. 8. pl. II. fig. 12.
1944. Spiroloculina tricarinata TERQUEM. — CusHMAN, J. A.-Topp, R.: Cushm. Lab.

Foram. Res. Spec. Publ. No. 11. p. 10. pl. TI. fig. 21 (non) fig. 19 20, 22.

1947. Spiroloculina bicarinata D’ORBIGNY. — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr.
p. 25. PL 11. fig. 34—35.

1961. Spiroloculina bicarinata D’ORBIGNY. — KAASSCHIETER, J. P. H.: Inst. Roy. Se.
Nat. Belg. Mém. No. 147. p. 154. PI. III. fig. 17-19.

1970. Spiroloculina bicarinata ’ORBIGNY — LE CALvEZ, Y.: Cahiers de Pal. C. N. R. Sc.
p- 59. PL 11. fig. 3, 4.
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Description: Studied material —4 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test, in lateral view, slightly
elongated elliptical, in apertural view rectangular, the long side of the rec-
tangle being broken at the height of the smaller chambers. Chambers following
proloculus planispirally coiled over halflength of chamber. Chambers more
flat, long, ribbonlike and slightly curved towards longitudinal axis. Chamber
cross-section rectangular with visible ribs. Last chamber much larger, about
one and a half times the size of penultimate chamber. Sutures slightly curved.
Rounded rectangular aperture at end of last chamber. In our specimens no
tooth visible, possibly broken off. No pores visible on test wall. Two distinct
longitudinal ribs traceable over total length of last chamber, strikingly
emerging from chamber wall.

Size: Length of test 950-1750 pm. Greatest width in lateral view 340-
900 pm. Greatest width of youngest chamber in apertural view 150-190 pm.

Remark: D’ORBIGNY (p. 132) mentions it for the first time, in 1826, from
the Paris Basin. In 1839 (p. 167), in his description of Spiroloculina ornata,
he compares it to Spiroloculina ornata D’OrRBIGNY. In 1850 (p. 409), he quotes
it again (nom. nud.). TERQUEM is the first to describe the species in 1882.
The shape of the test and the size of the last chamber are similar to the case
of Spiroloculina angulifera TERQUEM, but this one has fewer chambers and
lacks double ribs.

Geographic and stratigraphic range: Known from higher horizons of the
Lutetian and from the Auversian and Marinesian beds of several localities
in the Paris Basin. In Belgium it occurs in the Lutetian. At Dudar it is rather
common in the Lutetian nummulitic-molluscan clayey sands.

Subfamilia: Nodobaculariinae CusHyMan, 1927
Genus: Vertebralina 0’ORBIGNY, 1826

Vertebralina laevigata TERQUEM, 1882

PLIV,f 1-2

1882. Vertebralina laevigata, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
44. pl. II. fig. 15-18.

1952. Vertebralina luevigata TERQUEM. — Lr Carvez, Y.: Mdém. Carte Géol. Déta. I'r.
p- 31. pl. 111 fig. 33-34.
1961. Vertebralina laevigata TERQUEM. — KaAsscHIETER, J. P. H.: Inst. Roy. Se. Nat.

Belg. Mém. No. 147, p. 146. Pl 1I. fig. 1-3.
1970. Vertebralina lacvigata TERQUEM. — CALVEZ, Y.: Cahiers de Pal. C. N. R. Se. p. 28.
Pl 13. fig. 6.

Description: Studied material —3 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test flattened, oval and almost rounded
parallelepiped in lateral view, and elongated elliptical in apertural view.
Chambers in early stage trochospiral, younger part not coiled. Early chambers
angular rthomboidal, later ones cylindrical. Young chamber much larger than
the one preceding it. Sutures in trochospiral portion invisible, later straight,
slightly depressed. Aperture narrow, loop-like slit at end of final chamber.
Test wall covered by distant, irregularly located pores of varying size possibly
resulting from postdepositional dissolution.
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Size: Length of test 410-520 pm. Width of test, in lateral view, 310-
390 pum. Length of aperture 110-130 pm. Thickness of last chamber in lateral
view 180-230 pm.

Remark: LoeBLicH and TAPPAN (1964) quoted this genus as a modern
one. It resembles Vertebralina striate D’ORB. in shape of test, the only dif-
ference being that striata has chambers ribbed longitudinally. V. striata
p’ORB. was quoted as a modern form from the island of Delos, but LE CALVEZ
found it in the Lutetian of the Paris Basin.

Geographic and stratigraphic range: Known in higher Lutetian horizons
in the Paris Basin and from Middle Eocene deposits in Belgium. At Dudar
it is rather sparse in the Lutetian nummulitic-molluscan clayey sands.

Familia: Miliolidae FHRENBERG, 1839
Subfamilia: Quinqueloculininae CusaMAN, 1917
Genus: Quinqueloculina D'ORBIGNY, 1826

Quinqueloculina birostris (LAMARCK, 1804)
PL1IV,f 3-4

1804. Miliolites birostris LAMARCK. — LAMARCK, J. B.: Ann. Mus. Hist. Nat., Paris vol.
5 p. 353. (teste LLis-MEssiNa : Catalogue of Foram.)

1850. Quinqueloculina birostris, ’OrRB. — D’ORBIGNY, A.: Prodrome, vol. 2. p. 409.

1882. Quingueloculina birostris, LMK. sp. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t.

2. p. 181. PL. XIX. fig. 23.
1905. Quinqueloculina birostris — ForNasint, C.: Mem. Accad. Sci. Bologna, ser. VI. t.

IT. p. 62. pl. II. fig. 5.

1947. Quinqueloculina birostris (LAMARCK). — L CaLvez, Y.: Mém. Carte Géol. Déta.
Fr. p. 8. PL 1. fig. 4-6.

1952. Miliola birostris Lamarck — L CALvez, Y.: Mém. Carte Géol. Déta. Fr. p. 46.

1961. Miliola birostris (LAMARCK). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 147. p. 162. PL. V. fig. 2.

1970. Miliola birostris Lamarck — LE CaLvez, Y.: Cahiers de Pal. C. N. R. Sec. p. 43.
fig. 9-11.

Description.: Studied materia— 18 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, long elongate, in
apertural view, oval, almost circular. Chambers arranged in quinqueloculined
pattern, being coiled in five planes. 3 chambers visible on one side, 4 ones on
other. Chambers long, elongate along longitudinal axis, their cross-section
being slightly angular, almost rounded. The last chamber is much larger in
size as compared to the penultimate one, being longer than this one both
aperturally and at the opposite end. Sutures slightly curved in accordance
with elongate test. Aperture round terminal opening with relatively small
tooth. Chamber walls densely and coarsely pored, pores regularly arranged
along longitudinal axis. Pore spacing 4—5 um. Pores vary in size, being present
even on tooth in aperture. Chamber surface ribbed in longitudinal direction
quite densely, but not too heavily.

Size: Length of test 1400-1560 pm. Width 410-470 um. Length of penul-
timate chamber 1010-1150 pm.

Remark: LaMarck first quoted it in 1804 from Chaumont, D’ORBIGNY
did so in 1826 (p. 135) also from the Paris Basin. The test is similar in shape
to Miliola saxorum (LAMARCK), but is differs from saxorum by its aperture,

4%
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since this species has a cribrate aperture and, in addition, there are no ribs
of the surface of the chambers.

Geographic and stratigraphic range: Present in higher zones of the Lutetian
in the Paris Basin and the Middle Eocene of Belgium. At Dudar, it is not too
frequent in the Lutetian nummulitic-molluscan clayey sands.

Quinqueloculina lippa Le CALVEZ, 1947
PLV,{ 1-2

1947. Quinqueloculina lippa n. sp. — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p. 15.
PL I. fig. 7-9.

1970. Quinqueloculina lippa Lz CaLvez. — Le CaLvez, Y.: Cahiers de Pal. C. N. R. Sc.
p- 37. PL 4. fig. 5.

Description: Studied material —3 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test, in lateral view, elongate
elliptical, in apertural view, angular, triangular. Chambers quinqueloculined,
coiled in five planes. On one side, 3 chambers visible, on the other, 4. Chambers
elongate longitudinally, angular in cross-section, last chamber much larger
compared to preceding ones. Sutures slightly curved in direction of long axis.
Aperture terminal round opening with slightly extruding rim and not too
large, bifid Y-shaped tooth not attaining in length the centre of circular
aperture. Chamber surface covered by coarse, large, irregularly arranged

ores.
J Size: Length of test 760-1160 pm, largest width in lateral view 470-
570 um. Length of penultimate chamber 630-920 p.m, thickness of last chamber
135-210 pm.

Remark: The test resembles Quingueloculina parisiensis D'ORBIGNY in
shape, but the chambers of our species are more angular and their surface is
not ribbed.

Geographic and stratigraphic range: Known in higher horizons of the Lute-
tian and in Auversian beds of several localities in the Paris Basin. At Dudar,
it is rather sparse in the Lutetian nummulitic-molluscan clayey sands.

Quingueloculina parisiensis D’ ORBIGNY, 1850

PL V,f{ 34
1850. Quinqueloculina Parisiensis, D’ORB., — D’ORBIGNY, A.: vol. 2. p. 409.
1882, Quinqueloculina parisiensis, D'ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3.

t. 2. p. 181. Pl. XIX. fig. 21.
1905. Quingueloculina parisiensis — ForxasiNi, C.: Mem. Accad. Sci. Bologna, ser. V1.
t. I1. p. 63. Pl II. fig. 9.

1947. Quinqueloculina parisiensis D’ORBIGNY. — Li CALvEz, Y.: Mém. Carte Géol. Déta.
Fr. p. 12.

1958. Quinqueloculina parisiensis D’ORBIGNY. — Baties, D. A. J.: Inst. R. Sc. Nat.
Belg. Mém. No. 143. p. 104. PL. II. fig. 4.

1970. Quinqueloculina parisiensis D’ORBIGNY — LE CaLvez, Y.: Cahiers de Pal. C. N.

R. Sc. p. 38. PL 3. fig. 1.

Description: Studied material —8 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of shell, in lateral view, elongate, elliptical,
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in apertural view, triangular, slightly rounded. Chambers arranged in quinque-
loculined pattern, coiled in five planes, on one side 3 chambers on the other
4 chambers being visible. Chambers elongate in direction of long axis and slightly
curved, slightly rounded triangular in cross section. Final chamber much
larger compared to preceding one, being one and a half to twice its size.
Chambers slightly curved in arcuate form. Aperture terminal, at end of final
chamber. Round opening with slightly swollen and a little extruding rim and
Y-shaped short tooth not attaining centre of aperture in length. 1'iny pores
of irregular size and arrangement visible on chamber wall. Chamber surface
ornamented with strong, thin and sharp ribs in direction of long axis. Spacing
of ribs about 12-16 pm.

Size: Length of test 800-910 p.m, largest width in lateral view 380-440 pm.
Length of penultimate chamber 550-620 um, its width 120-140 pm.

Remark: This species is quoted by D’ORBIGNY (p. 135), as early as 1826,
from the Paris Basin, but he gives neither a figure nor a description of it
(nom. nud.). The test resembles Quinqueloculina costata D’ORBIGNY in shape
but costata is more elongate. In addition, it shows some resemblance to Q.
lippa LE CALVEZ, bit the surface of lippa is devoid of ribs.

Geographic and stratigraphic range: Known from the Cuisian and higher
parts of the Lutetian and from Auversian beds in several localities within
the Paris Basin. In Belgium it is quoted from the Oligocene. At Dudar, it is
encountered, in not too large numbers, in the Lutetian nummulitic-molluscan
clayey sands.

Quinqueloculing seminulum (LINNE, 1758)
PLV,£f5-6;PL VL1

1758. Serpula seminulum LINNE. — Syst. Nat. ed 10. vol. 4, p. 786.

1846. Quinqueloculina akneriana, D’ORBIGNY. — D’ORBIGNY, A.: Foram. Foss. Bass.
Tert. Vienne. p. 290. Pl. 18. fig. 16-21.
1949. Quinquelocula seminulum LiNNAEUS. — CUVILLIER, J.—Szaxarr, V.: Soc. Nat.

Pétrol. d’Aquitaine. Prem. Part. p. 37. pl. 17. fig. 4.
1955. Quinqueloculina seminulum (LINNE) — BHATIA, S. B.: Journal of Paleont. Vol. 29.
No. 4. p. 674. Pl. 67. fig. 8 a-c.

1955. Quinqueloculina seminula (LINNE). — KAASSCHIETER, J. P. H.: Verh. Kon. Ned.
Akad. Wet. Nat., ser. 1. Vol. 21. No. 2. p. 56. PL 2. fig. 3.
1956. Quinqueloculina seminula (LINNE). — GULLENTOPS, F.: Mém. Inst. Géol. Louvain.

Vol. 20. pt. 1. p. 9. PL 1. fig. 1.

1958. Quinqueloculina seminula (LINNE). — Baties, D. A. J.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 143. p. 102. Pl. 1. fig. 15.

1961. Quinqueloculina seminula (LINNE). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 147. Pl 1I. fig. 5, 6.

1963. Quinqueloculina seminula (LINNE). — KUMMERLE, E.: Abh. Hessich. Land. f.
Bodenf. 45. p. 27. pl. 1. fig. 6.

1964. Quinqueloculina seminulum (LINNE). — LoEBLICH, A.~TAPPAN, H.: Treatise Invert.
Paleont. — Part C. Protista 2. p. C 458. fig. 349/1.

1970. Quinqueloculina seminula (LINNE, 1758). — Kieser, Y.: Paliont. Abh. A. Bd. IV.
Heft. 2. p. 213. Pl. VL. fig. 7.

1970. Quinqueloculina seminulum (LINNE). — LE CALvVEZ, Y.: Cahiers de Pal. C. N. R.
Sec. p. 40. Pl. 46. fig. 6, 7. =

1973. Quinqueloculina seminula (LINXE), 1758. — NAcYNE GELLAI A.: Ann. Inst. Geol.
Publ. Hung. Vol. LV. fase. 3. p. 447. PL IL. fig. 9-10.

1982. Quingueloculina seminulum (LINNE). — PETTERS, S. W.: Palaeontogr. Abt. A. Bd.
179. p. 50. Pl 4. fig. 17.
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Description: Studied material —10 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test, in lateral view, oval, in
apertural view slightly flattened, oval. Chambers arranged in quinqueloculined
pattern, coiled in five planes with 3 chambers on one side and 4 ones on other.
Chambers longitudinally elongate, inflated and curved in form of crescent.
Chamber cross-section rounded triangular. Final chamber somewhat larger
than the one preceding it. Sutures slightly curved. Aperture round opening
with slightly thickened rim at end of final chamber and with larger triangular
tooth. No pores visible on chamber wall.

Size: Length of test 1370-1760 pm. Width of test in lateral view 760-
1070 pm. Length of penultimate chamber 1090-1370 pm, its thickness 240-
450 pm.

%emark: I did not see Linx1's (1758) original description in which the
species is assigned to the genus Serpula. I have borrowed the description from
subsequent authors. In 1826, D’ORBIGNY (p. 137) assigned the species already
to the genus Quinqueloculina. It resembles Quinqueloculina simplex TERQUEM
in its aperture and in the lack of pores, but it differs from it by its less elongate
test and its more inflated chambers.

Geographic and stratigraphic range: Species of wide stratigraphic range,
being known from the Eocene up to present-day deposits of various localities.
It is quoted from the Eocene of England, Belgium, the Netherlands, France
and Germany. It can be found in the Oligocene of France, Germany and
England. In the Vienna Basin it is known from Miocene deposits. It can be
found in Lower Miocene to Pliocene deposits at the Niger delta. It occurs
as a now-living form in the Adriatic Sea in Italy. In Hungary it is known
from the Oligocene deposits of the Dorog Basin. At Dudar it is frequent in
the Lutetian nummulitic-molluscan clayey sands.

Genus: Pyrgo DEFRANCE, 1824

Pyrgo bulloides (D’ORBIGNY, 1826)
Pl VI, f. 2—3

1826. [ Biloculina ] bulloides, NoB. — D’ORBIGNY, A.: Ann. Sci. Nat. Paris sér. 1. t. 7. p.
131. (297) pl. VIL. (16) fig. 1-4.
1882. Biloculina bulloides, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.

153. P1. XV. fig. 37, 38.
1947. Pyrgo bulloides (D’ORBIGNY). — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p. 21.

1955. Pyrgo bulloides (D’ORBIGNY). — KAASSCHIETER, J. P. H.: Verh. Kon. Ned. Akad.
Wet., Nat., ser. 1. Vol. 21. No. 2. p. 62. Pl. 4. fig. 4.
1958. Pyrgo bulloides (D’ORBIGNY). — BATJES, D. A. J.: Inst. Roy. Sc. Nat. Belg. Mém.

No. 143. p. 107.
1961. Pyrgo bulloides (D’ORBIGNY). — IKAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.

Belg. Mém. No. 147. p. 167. P1. V. fig. 18.
1963. Pyrgo bulloides D’ORBIGNY. — KUMMERLE, E.: Abh. Hessisch. Land. f. Bodenf.

Heft. 45. p. 29. pl. 2. fig. 4. _
1970. Pyrgo bulloides (0’ORBIGNY). — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p. 54.

Pl. 6. fig. 5.

Description: Studied material—5 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, oval, in apertural
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view, almost round. Arrangement of chambers biloculinoid. Two chambers
vigible in last whorl, surrounding the earlier ones. Last two chambers strongly
inflated, concealing hemispherically the older ones. Final chamber largely
outscoring preceding one. Externally, just the subcircular septum of the last
two chambers is visible. Aperture round at end of final chamber, with slightly
thickened rim and Y-like tooth extending up to centre of aperture. Pores not
visible on chamber wall.

Size: Length of test 410-870 pm. Greatest width in lateral view 380-
750 pm. Length of penultimate chamber 460-480 ym. Its width 150-170 pm.

Remark: Resembles Pyrgo simylex (D’ORBIGNY), but simplex has a more
elongate, oval test and its chambers are less inflated.

Geographic and stratigraphic range: The species has a wide stratigraphic
range, being known from different stratigraphic horizons from the Eocene up
to the Present. It is known from higher zones of the Lutetian and in Auversian
and Ludian beds of a good many of localities in the Paris Basin. In Belgium
it occurs in Eocene and Oligocene deposits. It is quoted as a now-living from
from Italy. At Dudar it is rather common in the Lutetian nummulitic-mol-
luscan clayey sands. ;

Pyrgo simplex (D'ORBIGNY, 1846)
Pl. VI, f. 4-5

1846. Biloculina simpler, ’ORBIGNY. — D’ORBIGNY, A.: Foram. foss. Bass. Tert. Vien-
ne. p. 264. pl. 15. fig. 25-27.

1947. Pyrgo simplex (0’OrBIGNY). — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p. 21.

1970. Pyrgo simplex (0’ORBIGNY). — LE CaLvEez, Y.: Cahiers de Pal. C. N. R. Sec. p. 55.
Pl 8. fig. 7.

Description: Studied material — 2 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape elongate oval in lateral view and oval in
apertural view. Chambers arranged in biloculine pattern, the last two cham-
bers surrounding the preceding ones. Adapertural part of final chamber more
inflated than opposite one, hemispherically surrounding penultimate chamber.
Externally, just the oval septum of the last two chambers is visible. The
aperture at the end of the last chamber surrounds semicircularly the thickened
and short tooth. Chamber walls show pores of irregular size and arrangement,
probably representing traces of dissolution.

Size: Length of test 960-1250 pm. Greatest width in lateral view 750-
860 pm. Length of penultimate chamber 850-960 pm.

Remark.: Differs from Pyrgo bulloides (D’ORBIGNY) by its more elongate
test and its less inflated chambers as well as its semicircular aperture.

Geographic and stratigraphic range: In the Paris Basin it occurs in higher
horizons of the Lutetian. In the Vienna Basin it can be found in Miocene
beds. At Dudar it is sparsely present in the Lutetian nummulitic-molluscan
clayey sands.
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Genus: Triloculing D’ORBIGNY, 1826

Triloculing angularis D’ ORBIGNY, 1850

Pl. VII, . 1-2
1850. Triloculina angularis, D’OrB., — D’ORBIGNY, A.: vol. 2. p. 409.
1882. Triloculina angularis, D’OrB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.

163. Pl. XVI. fig. 34, 35.
1905. Triloculina angularis — ForNasiNi, C.: Mem. Accad. Sci. Bologna. ser. VI. t. IL.
p. 59. PL 1. fig. 2.

1947. Triloculina angularis D’ORBIGNY. — LE Carnvez, Y.: Mém. Carte Géol. Déta. Fr.
p: 17.:BL.IV. fig. 12.

1961. Triloculina angularis D’ORBIGNY. — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 166. PL. V. fig. 15.

1970. T'riloculina angularis D’ORBIGNY. — Lr CaLvez, Y.: Cahiers de Pal. C. N. R. Se.

p- 48. PL 13. fig. 9.

Description: Studied material —5 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape, in lateral view, elliptical, in apertural
view, triangular. In last stage of development chambers arranged in three
planes 120° apart around long axis. Only final three chambers visible externally.
Chambers elongate in direction of long axis, being broken in sharp angle at
rim. Last chamber larger than preceding one. Sutures slightly curved. Aper-
ture in shape of a droplet at end of final chamber, being provided with slightly
widening tooth. Pores not visible on chamber wall.

Size: Length of test 540-1230 pum. Largest width 360-960 pm. Length
of penultimate chamber 400-1000 um.

Remark: In 1826 (p. 133), D’OrRBIGNY quoted it as a fossil form from Pau-
liac (Gironde), but he did not describe it (nom. nud.). The test resembles
Triloculina austriaca D’ORBIGNY in shape, but the chambers of austriaca have
a more rounded rim, being not broken in such a sharp angle as it is the case
with our specimens.

Geographic and stratigraphic range: Present in several localities in higher
parts of the Lutetian and in Auversian beds in the Parisian Basin, being
known from the Lutetian and the Bartonian of Belgium. At Dudar it occurs,
not too frequently, in the Lutetian nummulitic-molluscan clayey sands.

Triloculing austriace. D’ ORBIGNY, 1846

Pl. VII, £. 3-4
1846. Triloculina austriaca, D’ORBIGNY. — D’ORBIGNY, A.: Foram. Foss. Bass. Tert.
Vienne. p. 275. pl. XVI. fig. 25-27.
1963. Triloculina austriaca D’OrRBIGNY. — KUMMERLE, E.: Abh. Hessisch. Land. f.

Bodenf. Heft. 45. p. 29. Pl. 2. fig. 2.

Description: Studied material —5 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, oval, almost cir-
cular, in apertural view, rounded triangular. Chamber in last stage of develop-
ment coiled in three planes around long axis. Only final three chambers
visible externally. Chambers elongate in direction of long axis, being rounded
in cross-section. Final chamber larger than the one preceding it. Sutures
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slightly curved. Aperture round. with slightly thickening rim and triangular
tooth at end of final chamber. Pores not visible on chamber wall.

Size: Length of test 380-620 um. Largest width in lateral view 340-
520 pm. Length of penultimate chamber 300-550 pm.

Remark: The shape of the test resembles that of T'riloculina gibba ' OR-
BIGNY but the chambers of gibba are less inflated. Differs from 7'. angularis
D’ORBIGNY by the presence of chambers with rounded rim and by the round
aperture.

Geographic and stratigraphic range: Present in the Miocene of the Paris
Basin and the Upper Oligocene of Germany. At Dudar it is sparsely present
in the Lutetian nummulitic-molluscan clayey sands.

Triloculina cylindrica D’ORBIGNY, 1852
Pl. VIL, £f. 5; Pl. VIIL, £. 1

1852. Triloculina eylindrica, D’ORB., — D’0RBIGNY, A.: Prodrome. Vol. 3. p. 161.
1905. T'riloculina cylindrica — ForxasiNi, C.: Mem. Accad. Sci. Bologna, ser. VI. t. IT,
p- 61. PL I. fig. 13.

Description: Studied material —5 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test, in lateral view, elongate
elliptical, in apertural view, oval. In the last whorl, three chambers around
the long axis are externally visible. Chambers long, elongate, rounded in
cross-section. Final chamber much larger than the one preceding it. Sutures
slightly curved and difficult to discern. Aperture droplet-like, at end of final
chamber with Y-like tooth. The irregular pores visible on the chamber wall
are probably due to dissolution. Chamber surface ornamented by very fine
longitudinal ribs.

Size: Length of test 2100-2340 um. Largest width in lateral view 890-
1040 pm.

Remark: The shape of the test resemble that of Quinqueloculina tudwigi
REUSS, but the chambers of reussi are coiled in five planes.

Geographic and stratigraphic range: Known from Tertiary deposits in the
Paris Basin. At Dudar, scarcely present in the Lutetian nummulitic-molluscan
clayey sands.

Triloculinag lecalvezae KAASSCHIETER, 1961
Pl VIII, f. 2-3

1878. Triloculina laevigata, D’OrRB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 1. p-
57. pl. 5. fig. 20—21.

1882. Triloculina lacvigata, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
168. Pl. XVII. fig. 22-23.

1905. T'riloculina laevigata — ForNasiNi, C.: Mem. Accad. Sci. Bologna, ser. VI. t. IL
p. 61. PL I. fig. 10.

1927. Triloculina lagvigata D'ORBIGNY. — CUSHMAN, J. A.: Contr. Cush. Lab. For. Res.
Vol. 3. pt. 1. p. 35. PL. 7. fig. 11.

1947. Triloculina laevigata D’ORBIGNY. — LE Carvez, Y.: Mém. Carte Géol. Déta. Fr.
P17,
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1961. Triloculina lecalvezae nov. nom. — KAASSCHIETER, J. P. H.: Inst. Roy. Se. Nat.
Belg. Mém. No. 147. p. 166. pl. 5. fig. 16.
1970. Triloculina lecalvezae KAASSCHIETER. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R.

Sc. p. 51. PL. 7. fig. 1.

Description: Studied material —8 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, long, elongate,
oval, in apertural view, slightly flattened, circular. In last whorl, three cham-
bers coiled along long axis are visible. Shape of chambers long, inflated, with
slightly curved, rounded rim. Last chamber larger than the one preceding
it. Sutures between last two chambers slightly curved, in earlier stage almost
straight, parallel to long axis. Aperture at end of last chamber elongate,
droplet-like with long tooth widening at tip. No pores on chamber wall.

Size: Length of test 1400-1520 um. Width in lateral view 500-610 pm.
Length of penultimate chamber 980-1100 ym, its width 120-130 pm.

Remark: D’OrRBIGNY mentioned this species for the first time in 1826
(p. 134) but did not give a description of it (nom. nud.). TERQUEM gave the
first description in 1878 under the name of Triloculina laevigata D’ORBIGNY.
This is homonymous with T'riloculina laevigata BORNEMANN 1855. For this
reason, KAASSCHIETER, in 1961, gave it a new name. The shape of the test
resembles that of Triloculina hemisphaerica TERQUEM, but hemisphaerica has
a less elongate test, its chambers being more inflated, its aperture round and
its tooth bifid.

Geographic and stratigraphic range: Known from several horizons of a lot
of localities in the Paris Basin. Present in the Cuisian, in higher horizons
of the Lutetian, in Auversian, Marinesian and Ludian beds and from Oligocene
localities. At Dudar, it is rather common in the Lutetian nummulitic-molluscan

clayey sands.

Triloculina porvaensis HANTKEN, 1875
Pl. VIII, f. 4-5

1875a. Triloculina porvaensis n. sp. — HANTKEN, M.: Jb. ung. geol. Anst., Bd. 4. p. 21.

Pl. 13. fig. 3.

1970. Triloculina porvaensis HANTKEN. — LE CALvez, Y.: Cahiers de Pal. C. N. R. Sc.
p- 52. PL 13. fig. 11.

1970. T'riloculina porvaensis HANTKEN. — Nyir6 R.: Ann. Hist. nat. Mus. Nat. Hung.

Min. et Pal. T. 62. p. 71. PL I. fig. 9.

Description: Studied material —5 specimens. Wall calcareous, porcelaneous
with microcrystalline pore. Shape of test, in lateral view, oval, in apertural
view, a triangle with rounded rim. In last whorl, three chambers coiled around
long axis visible. Last chambers elongate, crescent-shaped with rounded
rim. Last chamber larger than the one preceding it. Sutures slightly curved.
Aperture round, with slightly thickerd rim and short triangular tooth at end
of last chamber. Pores locally visible between longitudinal ribs. Chamber wall
ornamented with closely spaced ribs.

Size: Length of test 620-700 um. Largest width of test, in lateral view,
300-390 pm. Length of penultimate chamber 490-530 pm. Its width 95—
110 pm.

};Bemark: Resembles T'riloculina inflate D’ORBIGNY but inflata has some-
what more inflated chambers that are not ribbed.
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Geographic and stratigraphic range: Occurs in Oligocene beds in the Paris
Basin. In Hungary it is known from the “Clavulina szabéi” Beds at Porva
and from Lutetian beds at Weim-puszta. At Dudar, it is not too frequent in
the Lutetian nummulitic-molluscan clayey sands.

Subfamilia: Miliolinae EHRENBERG, 1839
Genus: Miliola LAMARCK, 1804

Miliola brevidentata (LE CALVEZ, 1947)
PL IX, f. 14

1882. Quinqueloculina longidentata, TERQ. — TErRQUEM, M.: Mém. Soc. Géol. Fr. sér. 3.
t. 2. p. 176. PL. XIX. fig. 2. non Pl. XVIII. fig. 29, 30. PL. XIX. fig. 1.

1947. Quinqueloculina brevidentata nom. nov. — L CALvez, Y.: Mém. Carte Géol. Déta.
Fr. p. 16. L. I. fig. 25-27.

1952. Milwla brevidentata (TERQUEM) [sic] — LE Canvez, Y.: Mém. Carte Géol. Déta.
Fr. p. 46.

1970. M’il'}olu brevidentata (L CaLvez). — L CALvEz, Y.: Cahiers de Pal. C. N. R. Sc. p.
44. fig. 12, 13.

Description.: Studied material — 6 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, oval, almost round,
in apertural view, more elongate elliptical, with rounded rim. Arrangement
of chambers quinqueloculine. Chambers elongate and curved like a crescent
in direction of long axis, almost round in cross-section. Final and penultimate
chambers subequal in size, rim of chambers rounded. Sutures slightly curved
and crescent-shaped where chambers meet. Sutures slightly curved and cres-
cent-shaped where chambers meet. Aperture terminal, cribrate. Irregularly
arranged, coarse pores of varying size visible on chamber wall.

Size: Length of test 650-850 pum, its width, in lateral view, 530-700 um.
Length of penultimate chamber 570-750 pm, its width 120-135 pm. Width
of final chamber 140-150 pum.

Remark: The shape of the test, in lateral view, resembles that of Miliola
prisca (D’ORBIGNY) but the apertural view of prisca is less compressed and
its pores are arranged parallel to the long axis.

Geographic and stratigraphic range: Present in higher horizons of the
Lutetian in the Parisian Basin and not too frequent in the Lutetian nummuli-
tic-molluscan clayey sands.

Miliola disticha (TERQUEM, 1882)
PLIX. T 5-6;PlLX,f 1

1882. Quinqueloculina disticha, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p- 183. PL. XX. fig. 7.

1882. Quinqueloculina parisiensis, D’OrRB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t.
2. p. 181. Pl. XIX. fig. 21.

1947. Quinqueloculina disticha TERQUEM. — Lk CALVEZ, Y.: Mém. Carte Géol. Déta. Fr.

. 10.

1958. Quingueloculina parisiensis D’ORBIGNY. — Barses, D. A. J.: Inst. R. Sc. Nat.

Belg. Mém. No. 143. p. 104.
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1961. Miliola disticha (TErQUEM). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 147. p. 162. PL V. fig. 3.

1970. Miliola disticha (TErQUEM). — LE CaLvez, Y.: Cahiers de Pal. C. N. R. Sc. p. 45.
Pl 7. fig. 2.

Description: Studied material —7 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, elongate oval, in
apertural view, polygonal. Apices of polygon constituted by edges final
whorl chambers. Sutures arranged in quinqueloculine pattern. Chambers
elongate in direction of long axis, with protuberances in cross-section in
correspondence with ribs. Final chamber much larger than the one preceding
it. Sutures slightly curved, parallel to long axis, in accordance with chambers
of quinqueloculine coil. Aperture terminal, cribrate. Pores large, of varying
size and irregular arrangement. Chambers of last whorl ornamented with ribs
parallel to long axis.

Size: Length of test 750-820 pm, its largest width, in lateral view, 420-
520 um. Length of penultimate chamber 620-640 p.m, its width 80-90 pm.

Remark: The species described as Quingueloculina parisiensis D'ORB.
by M. TERQUEM is not considered to be identical with D’ORBIGNY’s species.
It resembles Miliola pseudocarinata LE CALVEZ by the shape of the test,
but in carinata no ribs are observed on the chambers and the pores are ar-
ranged regularly in the direction of the long axis.

Geographic and stratigraphic range: Present in higher Lutetian horizons
and in the Oligocene of the Paris Basin and in the Oligocene of Belgium.
Rather common in the Lutetian nummulitic-molluscan clayey sands of Dudar.

BMiliola prisca (D’ORBIGNY, 1850)
PL X, f. 24

1850. Quingueloculina prisca, ’OrRB., — vol. 2. p. 410.

1882. Quinqueloculing prisca, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p- 182. Pl. XX. fig. 1-4.

1905. Quinqueloculina prisca — ForRNASINI, C.: Mem. Accad. Sci. Bologna, ser. VI. t.
II. p. 68. pl. IV. fig. 5.

1947. Miliola prisca (D’'ORBIGNY). — LE CALvEz, Y.: Mém. Carte Géol. Déta. Fr. p. 31.

1956. Miliola pseudoprisce n. sp. — GULLENTOPS, F.: Mém. Inst. Géol. Louvain. Vol. 20.
pt. 1. p. 13. pl. I. fig. 9.

1961. Miliola prisca (D’ORBIGNY). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 147. p. 162. PL. V. fig. 4, 5.

1970. Miliola prisca (D’ORBIGNY). — LE CALvEZ, Y.: Cahiers de Pal. C. N. R. Sc. p. 45.
Pl 6. Fig. 1, 2. Pl 46. fig. 4, 5.

Description: Studied material —10 specimens. Wall calcareous, porcelan-
eous with microcrystalline pores. Shape of test, in lateral view, squat elliptical,
nearly circular, in apertural view, more elongate elliptical, but with strong
rib visible where chambers meet. Chambers arranged in quinqueloculine
pattern. Given the rather squat test, the chambers are less elongate and the
last two chambers are subtriangular in cross-section. Last chamber scarcely
larger than the one preceding it. Sutures slightly curved parallel to long
axis with markedly saliant rib where chambers meet. Aperture terminal,
cribrate. Along with the longitudinal axis there are irregularly arranged
pores by and large equal in size with a spacing of about 5-6 p.m on the cham-
ber wall.
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Size: Length of test 470-550 pm, its largest width in lateral view 410-
450 pm. Length of penultimate chamber 460-480 um, its width 150-170 pm.

Remark: This species was mentioned by D'ORBIGNY, as early as 1826,
from the Paris Basin (p. 136), but was neither described nor figured by him
(nom. nud.). His description of the species was given in 1850. TERQUEM
(1882) gave both description and figures of it. It resembles Miliola saxorum
(LAMARCK), but its test is more elongate and no riblike protuberance is visible
where the chambers meet. It resembles, in addition, Miliola strigillate (D" OR-
BIGNY) but strigillata is more rounded and more finely porate.

Geographic and stratigraphic range: Present from the Cuisian up to the
top of the Ludian at several localities in the Paris Basin and from the Middle
Eocene up to the Oligocene in Belgium. At Dudar, rather common in the
Lutetian nummulitic-molluscan clayey sands.

Miliola prisca (D’ORBIGNY) var. terquemi KX AASSCHIETER, 1961
Pl X, £. 5y Pl XI, £.1

1961. Miliola prisca (D’ORBIGNY) var. terquemi nov. var. — IKAASSCHIETER, J. P. H.:
Inst. Roy. Sc. Nat. Belg. Mém. No. 147. p. 164. PL. V. fig. 7.

Description: Studied material —3 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, elliptical, in apertural
view, rhombic. Chambers arranged in quinqueloculine pattern. Final cham-
bers triangular in cross-section with strong, deeply ribbed outer surface.
Final chamber much larger than the one preceding it. Sutures slightly curved
parallel to long axis. Aperture terminal, cribrate. Pores arranged regularly in
direction of long axis, comparatively small, nearly equal in size and and rather
widely spaced, about 10-12 um apart. The chambers are externally ornamented
by two or three strongly emergent ribs running parallel to the long axis
and at the elongate apertural end of the last chamber there are several tiny
ribst which do not extend over the whole length of the chamber. The pores
between the ribs extending over the whole length of the chambers are elon-
gate, slitlike.

Size: Length of test 650-970 um, its largest width in lateral view 350-
660 um. Length of penultimate chamber 545-720 um, its width 140-200 .
Width of last chamber 150-200 p.m.

Remark: Resembles Miliola prisca (D’ORBIGNY), but the last two chambers
of prisca are subequal in size, their pores being larger and more closely spaced
and no ribs are observed on the chamber wall around the aperture.

Geographic and stratigraphic range: Present in the Middle Eocene of
Belgium and the Paris Basin. At Dudar, rather scarce in the Lutetian num-
mulitic-molluscan clayey sands.

Miliola pseudocarinata LE CALVEZ, 1970
Pl. X1, f. 2-3

1882. Quingueloculina carinata, D’OrRB. — TERQUEM, M.: Mém. Soc. Gdol. Fr. sér. 3. t.
2. p. 173. Pl. 18. fig: 16, 17.

1947. Muliola carinata (TERQUEM). — LE CAaLvEez, Y.: Mém. Carte Géol. Déta. Fr. p. 32.
PL I1I. fig. 58-60. (Under the name of Miliola robusta n. sp.)
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1970. Miliola pseudocarinata nov. nom. — LE Carvez, Y.: Cahiers de Pal. C. N. R. Se.
p- 46. fig. 14-16.

Description: Studied material —5 specimens. Wall calcareous, porcelaneous
with microerystalline pores. Shape of test, in lateral view, oval, in apertural
view flatter, not completely rounded ellipse. Chambers arranged in quinquelo-
culine patter, with 4 chambers visible on one side and 3 ones on other. Cham-
bers elongate longitudinally and slightly curved, not completely rounded in
cross-section, but slightly angular, rimmed. Last chamber somewhat larger
than the one preceding it. Sutures slightly cirved subparallel to long axis.
Aperture terminal, cribrate. Chamber surface wearing fine and closely spaced
pores aligned longitudinally.

Size: Length of test 910-1050 pm, its largest width in lateral view 620-
710 um. Length of penultimate chamber 690-720 p.m. Thickness of last cham-
ber 120-135 um.

Remark: 1 have seen no figure of Quinqueloculina carinata 1»’ORBIGNY,
but my species is identical with TErQUEM’s (1882) and LE CALvEZ’ (1947,
1970), so I accept LE CALVEZ point of view arguing that the figure given
by TERQUEM is not identical with the figure D’ORBIGNY gave of Quingueloculina
carinata D'ORB. and that that was the reason why LE CALvEz described it
under a new name. LE CALVEZ appears to have mixed up in her work (1947)
the figures of Miliola carinata (TERQUEM) and Miliola robusta n. sp. The draw-
ing of Miliola pseudocarinata nov. nom. in her work of 1970 is identical with
that given in her work of 1947, but because of the mixing-up the species is
described under the name of Miliola robusta n. sp. No correction to eliminate
this error has been done as yet, the less so, no reference to the earlier work
has ever been made.

Geographic and stratigraphic range: Present from the upper part of the
Lutetian up to the Oligocene at several localities in the Paris Basin. At Dudar,
not too frequent in the Lutetian nummulitic-molluscan clayey marl.

Miliola saxorum (LAMARCK, 1804)

Pl XI, f. 4-6
1804. Miliolites saxorum LAMARCK. — LAMARCK, J. B.: Ann. Mus. Hist. Nat., vol. 5. p.
352, (teste: Erris—-Mussixa: Catalogue of Foram.)
1807. Miliolites saxorum LAMARCK. — Lamarck, J. B.: Ann. Mus. Hist. Nat., vol. 9.

pl. 17. fig. 2. (teste: Erris—MessiNa Catalogue of Foram.)
1826. (Quinqueloculina) saxorum, LaM. — D’ORBIGNY, A.: Anun. Sci. Hist. Nat. Paris sér.
1. t. 7. p. 135. PL. VIL. (16) fig. 10-14.

1882. Quinqueloculina saxzorum, Lmx. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p. 181. PL. XIX. fig. 22.

1905. Pentellina pseudosaxorum SCHLUMBERGER n. Sp. — SCHLUMBERGER, M. Cu.: Bull.
Soc. Géol. France, sér. 4, vol. 5. p. 126. pl. 1I. fig. 36. pl. 111. fig. 40. tf. 19-21.

1947. Miliola pseudosaxorum (SCHLUMBERGER). — LE Carnvez, Y.: Mém. Carte Géol.
Déta. Fr. p. 30.

1947. Miliola saxorum (LaMArRCk). — LE CALvEz, Y.: Mém. Carte Géol. Déta. Fr. p. 30.

1956. Miliola pseudoprisca n. sp. — GULLENTOPS, F.: Mém. Inst. Géol. Louvain. Vol. 20.
pt. 1. p. 13. pl. 1. fig. 8.

1958. Quingueloculina parisiensis BATIES, non D'ORBIGNY — Batses, D. A. J.: Inst. R.
Sc. Nat. Belg. Mém. No. 143. p. 104. PL IL. fig. 4. :

1961. Miliola saxorum (LAMARCK). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 147. p. 161. PL 1V. fig. 25-27. P1. V. fig. 1.
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1964. Miliola saxorum (Lamarck). — LorBricH, A.-Tappax, H.: Treatise Invert. Pa-
leont. Part C. Protista 2. p. C 468. fig. 357/2, 3.
1970. Miliola saxorum Lamarck. — Le Canvez, Y.: Cahiers de Pal. C. N. IR. Se. p. 43.

Pl. 6. fig. 3.

Description.: Studied material — 15 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, long, elongate ellip-
tical, in apertural view, rounded triangular. Chambers arranged in quinquelo-
culine pattern with 4 chambers visible on one side and 3 ones on other. Cham-
bers long, elongate, slightly curved in a crescent shape. Chamber cross-
section rounded. Final chamber somewhat larger than the one preceding it.
Sutures slightly curved in direction of long axis. Aperture terminal, cribrate.
Pores on chamber surface arranged parallel to long axis, being closely spaced
and large. Pore spacing about 5-6 pm.

Size: Length of test 750-1370 um, its largest width in lateral view 280-
550 pm. Length of penultimate chamber 650-1210 um.

Remark: 1 have not seen either the original description or the figure
given by Lamarck (1804, 1807). so I have borrowed the data from the ErLis—
MgessiNa Foraminifera Catalogue. Our species resembles Quingueloculina biros-
tris (LAMARCK), but it differs from it by the fact that Miliola saxorum (La-
MARCK) has a cribrate aperture and that there is no saliant and sharp-edged
rib amid the pores arranged longitudinally on the chamber surface, unlike it
is the case with Q. birostris.

Geographic and stratigraphic range: Present from the Cuisian up to the
top of the Bartonian at several localities in the Paris Basin and from the Lute-
tian up to the Oligocene in Belgium. At Dudar, frequent in the Lutetian num-
mulitic-molluscan clayey sands.

Miliola strigillate (D’OrRBIGNY, 1850)
PIL. XTI, f. 1-3

1850. Triloculina strigillatt, D’OrRB. — 1D’ORBIGNY, A.: vol. 2. p. 409.

1882. Triloculina strigillata, D’ OrB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p. 169. PL. XVII. fig. 25.

1905. Triloculina strigilatt — ForxasiNi, C.: Mem. Accad. Sci. Bologna, ser. VI. t. II.
p. 60. pl. 1. fig. 10.

1905. Pentellina strigillata v’OrB. — SCHLUMBERGER, M. Ch.: Bull. Soc. Géol. Fr. sér.

4. vol. 5. p. 124, PL. 1. fig. 35, PL. III. fig. 39.
1947. Trillina strigillata (D’ORBIGNY). — LE CaLvEz, Y.: Mém Carte Géol. Déta. Fr. p. 33.
1952. Miliola strigillata (D’ORBIGNY). — LE CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p. 47.
1961. Miliola prisca (D’ORBIGNY) var. strigillata (D’ORBIGNY). — ICAASSCHIETER, J. P.
H.: Inst. Roy. Se. Nat. Belg. Mém. No. 147, p. 163. PL. V. fig. 6.
1970. Pentellina strigillata (D’OrBIGNY). — LE CALVEZ, Y.: Cahiers de Pal. C. N. IR. Sc.
p- 42. PL 8. fig. 1, 8. Pl 46. fig. 10, 11.

Description: Studied material —2 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test subcircular, in apertural view, ellip-
tical. Chamber arrangement quinqueloculine, in five planes, with 3 chambers
visible on one side and 4 ones on other. As a result of the quinqueloculine
pattern the chambers are elongate in direction of the long axis, but in lateral
view they are heavily inflated in accordance with the almost round test.
Chamber surface rounded the final two chambers being nearly equal in size.
Sutures more heavily curved in accordance with the more stout test. Aperture
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terminal, cribrate. Chamber surface porate with fine and closely spaced
pores arranged longitudinally. Pore spacing 4-5 um.

Size: Length of test 420-480 pm, its largest width in lateral view 480-
520 pm. Length of penultimate chamber 330-360 pm.

Remark: D’OrBIGNY mentioned this species, already in 1826 (p. 134),
from Valognes, but he gave neither a description, nor a figure thereof (nom.
nud.). In 1850, p’ORBIGNY gave a description of the species and TERQUEM,
in 1882, gave both description and figure. The species resembles Miliola
prisca (D’ORBIGNY), but in prisca the chambers are a little bit longer, the
outline is not completely elliptical and a strong rib is visible where the cham-
bers meet, and the pores are larger.

Geographic and stratigraphic range: Present from higher parts of the
Lutetian up to the Auversian at several localities in the Paris Basin and in
the Lutetian of Belgium. Scarcely present in the Lutetian nummulitic-mollus-
can sands of Dudar.

Subfamilia: Tubinellinae RHUMBLER, 1906
Genus: Articulina D’ ORBIGNY, 1826

Articulina nitide D’ORBIGNY, 1826
Pl. XII, 1. 4-5

1826. Articulina nitida, NoB. — D’ORBIGNY, A.: Ann. Sci. Nat. Paris sér. 1. t. 7. p. 134
(300) Modele No 22 1. livr.

1865. Articulina nitida, D’OrRB. — PARKER, W. K.-JoxEs, T. R.-Brapy, H. B.: Ann.
Mag. Nat. Hist. ser. 3. v. 16. p. 22. Pl 1. fig. 2.

1882. Articulina nitida, D’ORB. — TERQUENM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 150.
Pl XV. fig. 22-23. (non fig. 24).

1944. Articulina nitida D’ORBIGNY. — CuUusHMAN, J. A.: Cushm. Lab. Foram. Res. Spec.

Publ. No. 10. p. 2. PL 1. fig. 1-5.

1947. Articulina nitida D’OrBIGNY. — LE CALvEZ, Y.: Mém. Carte. Géol. Déta. Fr. p. 35.

1961. Articulina nitida D’ORBIGNY. — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat. Belg.
Mém. No. 147. p. 157. PL. 1V. fig. 11.

1964. Articulina nitida D’ORBIGNY. — LOEBLICH, A.—TArrax, H.: Treatise, Invert. Pa-
leont. Part C. Protista 2. p. C 478. fig. 365/6.

1970. Articulina nitida D’ORBIGNY. — LE CALvEz, Y.: Cahiers de Pal. C. N. R. Sc. p.
69. Pl. 4. fig. 6.

Description.: Studied material —2 specimens. Wall calcareous, porcelaneous
with microcrystalline pores. Shape of test, in lateral view, elongate. in apertural
view, circular. Chambers arranged, in early stage, in milioline pattern, being
coiled in five planes with 3 chambers visible on one side and 4 ones on other.
In later stages, the chambers grow rectilinearly. At about half the length
of test, the chambers are elongate, with a rounded rim, being slightly curved,
in a crescent shape, in accordance with the milioline pattern of coil. The other
half of the test consists of cylindrical chambers arranged uniserially. Sutures,
in early stage, by and large parallel to long axis, to become, in rectilinear
growth stage, perpendicular to long axis. Aperture at end of final chamber
having a thickened, turned-out rim. Pores, closely spaced, large, arranged
regularly in direction of long axis. Pore spacing 5-6 pm, pore size 8-10 pm.
Ornamentation consists of longitudinal ribs. Rib spacing 10-15 pm.
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Size: Length of test 810-850 ym, its widht, in lateral view, 210-230 p.m.
Length of coiled portion 380-410 um. Length of last chamber 430-450 pm.

Diameter of aperture 70-80 pm.
Remark: D’ORBIGNY, in 1826, quoted the species from the Paris Basin

and he made a plaster mould of it. The plaster mould figures were published
in 1865 by PARKER-JONES-BraDY. The shape of the test resembles Articulina
ornaticollis LE CALVEZ but in the milioline coil stage of ornaticollis there are
no longitudinal ribs on the chamber wall.

Geographic and stratigraphic range: Present in the Lower Eocene, the
higher zones of the Lutetian and in the Oligocene of the Paris Basin. In Hun-
gary it can be found, sporadically enough, in the Middle Eocene nummulitic-
molluscan clayey sands of the Dudar Basin.

Subordo: ROTALIINA DerAce et HEROUARD, 1896
Superfamilia: Nodosariacea EHRENBERG, 1838
Familia: Polymorphinidae D’ORBIGNY, 1839

Subfamilia: Polymorphininae D’OrBIGNY, 1839
Genus: Qlobulina D’ORBIGNY in DE LA SAGRA, 1839

Globulina gibba D’ORBIGNY, 1826
PI. XIII, f. 1-2

1826. Polymorphina (Globuline) gibba, NoB. — D’ORBIGNY, A.: Ann. Sci. Nat. Paris sér.
1. t. 7. p. 100. (266), Modéles, No. 63, 3. livr.

1846. Globulina gibba, D’ORBIGNY. — D’ORBIGNY, A.: Foram. Foss. Bass. Tert. Vienne.
p. 227. Pl. XIII. fig. 13, 14.

1865. Polymorphina (Globulina) gibba, D’OrRB. — PARKER, W. K.—JoxEes, T. R.-Braby,
H. B.: Ann. Mag. Nat. Hist. ser. 3. v. 16. p. 29. P1. II. fig. 52.

1882. Globulina gibba D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 130.
Pl. XIIT. fig. 22-27.

1935. GQlobulina gibba D’ ORBIGNY-CUSHMAN, J. A.: U. S. Geol. Surv. Prof. Paper. 181. p.
25. Pl 9. fig. 18.

1942. Globulina gibba D’ORBIGNY. — CusHMAN, J. A.-RExNz, H. H.: Contr. Cushm. Lab.
For. Res. Vol. 18. part 1. p. 7. P1. 2. fig. 4.

1946. GQlobulina gibba D’ORBIGNY. — BELLEN, R. C. van: Meded. de Geol. Stich. ser. C.-
V-No. 4. p. 37. PL 3. fig. 4.

1946. Globulina gibba D’ORBIGNY. — CusHMAN, J. A.: Cushm. Lab. Foram. Res. Spee.
Publ. No. 16. p. 18. Pl. 4. fig. 16.

1948. Polymorphina (@lobulina) gibba D’ORBIGNY. — DORREEN, J. M.: Journ. Paleont.
Vol. 22. No. 3. p. 289. Pl. 37. fig. 7.

1950. Globulina gibba D’OrBIGNY. — LE CaLvEz, Y.: Mém. Carte Géol. Déta. Fr. p. 17.

1955. Globulina gibba D’ORBIGNY. — BHATIA, S. B.: Journ. of Paleont. Vol. 29. No. 4. p.
676. Pl. 67. fig. 19.

1955. Globulina gibba D’ORBIGNY. — KAASSCHIETER, J. P. H.: Verh. Kon. Ned. Akad.
Wet. Nat., ser. 1. Vol. 21. No. 2. p. 67. PL 5. fig. 12.

1956. Globulina gibba D’ ORBIGNY. — HAGUE, M.: Paleont. Pakistanica. Vol. I. p. 107. PL.
30. fig. 4.

1958. G’lobu%ina gibba D’'ORBIGNY. — BaTies, D. A. J.: Inst. R. Sc. Nat. Belg. Mém. No.
143. p. 121. P 1V. fig. 9.

1961. Globulina gibba (D’ORBIGNY). — KAASSCHIETER, J. P. H.: Inst. Roy. Se. Nat.
Belg. Mém. No. 147. p. 183. Pl. VIII. fig. 6, 7.

1970. Globulina gibba OrBIGNY, 1826. — Kirser, Y.: Paldont. Abh. A. Bd. IV. Heft 2.
p- 250. P1. XTI. fig. 12, 18.

1970. Globulina gibba D’ORBIGNY. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p. 84.
Pl 17, fig. 3; 4.

1982. G'lobulinaggibba (D’ORrBIGNY). — PETTERS, S. W.: Palaecontgr. Abt. A Bd. 179. p.
55. PL. 8. fig. 11.
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Description: Studied material —10 specimens. Test hyaline, perforate, cal-
careous. Shape of test similar to sphere with pointed protuberance in one point.
Both rather elongate and less clongate shapes possible. Chambers arranged spi-
rally, heavily overlapping. Externally, only a few chambers are visible. They are
onion-shaped at the external wall of the test, being angular towards its interior.
They increase in size with the growth of the test. Sutures in one plane with
test wall, difficult to discern, not too thick. Apex ture at pointed end of test
consisting of radially arranged portions. Wall surface covered by tiny, irregu-
larly arranged and sparse pores.

Size: Length of test: 410-580 pm, its largest width in lateral view 380-
520 pm.

Remark: Resembles (lobulina gibba D’ORrB. var. puncta D’ORrRe. and G.
gibba ©’ORB. var. tuberculaia D’ORB. in both shape and size of test, but these
two species have a sculptured test, with tubercles and nodes on the test wall.

Geographic and stratigraphic range: Species of extremely wide geographic
and stratigraphic range, known from the Cretaceous up to the Present from
different localities. In the Paris Basin it occurs from the Paleocene up to the
Oligocene, in Germany from the Cretaceous up to the Upper Oligocene, in
England from the Eocene up to the Present, in the Netherlands in the Eocene,
in New Zealand in the Upper Eocene, in Alabama, U.S.A., in the Eocene.
At Dudar, it is frequent in the Lutetian nummulitic-molluscan clayey sands.

Globulina gibba D’ORBIGNY var. tuberculate D’ORBIGNY, 1846

Pl XI1L, £./3.

1846. Globulina tuberculata, D’ORBIGNY. — D’ORBIGNY, A.: Foram. Foss. Bass. Tert.
Vienne. p. 230. pl. X1IL fig. 21, 22.

1882. GQlobulina tuderculatz, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
132. PL. XIIL. fig. 34.

1935. Qlobulina gibba D’ORBIGNY var. tuberculatz D’ORBIGNY. — CUsHMAN, J. A.: U. S.
Geol. Surv. Prof. Paper. 181. p. 26. Pl. 9. fig. 19-20.

1946, Glodbulina gibba D’ORBIGNY, var. tuberculata D’ORBIGNY. — BELLEN, R. C. van:
Meded. de Geol. Stich. ser. C-V-No. 4. p. 38. PL 3. fig. 7.

1955. Giobulina gibba D’ORBIGNY var. tuberculata (D’ORBIGNY). — BHATIA, S. B.: Journ.

of Paleont. Vol. 29. No. 4. p. 676. pl. 67. fiz. 20.

1963. Qlobulina gibba tuberculata D’ORBIGNY. — KUMMERLE, E.: Abh. Hessisch. Land. f.
Bodenf. Heft. 45. p. 39. Pl. 5. fig. 5. ;

1973. Globulina tuberculata D’ORBIGNY, 1846. — Nacy~NE Grrrar A.: Ann. Inst. geol.
publ. hung. Vol. LV, fase. 3. p. 462. . IV. 4. 16.

Description: Studied material —3 spacimens. Test hyaline, perforate, cal-
cargous. Shape of test spheroidal with rough, scabrous wall. Chambers invisible
owing to strong ornamentation. Chambers onion-shaped when viewed from
the outside, their walls forming an angle on the inside. Sutures not visible.
Aperture seldom observable on heavily ornamented test. Radially aligned
slits at end of chamber only seldom observabls. Test wall covered by irregu-
larly distributed pores. The whole spheroidal test is covered by strikingly
emerging tubercles and nodes that are also perforate.

Size: Diameter of test 410-500 pm.

Remark: Test similar in shape to Globulina gibba D’OrBIGNY, but the wall
of gibba is smooth, not ornamented.
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Geographic and stratigraphic range: Species of wide geographic and strati-
graphic range, known from Eocene to present-day deposits from several
localitics, from the Eocene to Pliocene of England, the Eocene, Oligocene
and present-day deposits of the Netherlands, the Miocene of the Vienna
Basin, the Middle Eocene of France, and the Eocene of the U.S.A. In Hungary
it is known from Oligocene deposits in the Dorog Basin and, not too frequently,
in the Lutetian nummulitic-molluscan clayey sands of Dudar.

Genus: Guitulina D’ORBIGNY in DE LA SAGRA, 1839

Guttulina irregularis (D’ORBIGNY, 1846)

Pl XIII, f. 4
1846. Globulina irregularis, D’ORBIGNY. — D’ORBIGNY, A.: Gide et Compe Paris, pp.
1-312. p. 226. P1. XIII. fig. 9, 10.
1935. Guttulina irregularis (0’ORBIGNY). — CusHMAN, J. A.: U. S. Geol. Surv. Prof.
Paper 181. p. 24. Pl. 9. fig. 13-16.
1946. Guitulina wrregularis (D’ORBIGNY). — CusHMAX, J. A.: Cushm. Lab. Fforam. Res.

Spec. Publ. No. 16. p. 18. PL. 4. fig. 12.
1950. Guttulina irregularis D'ORBIGNY. — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p.

14.
1955. Guttulina irregularis (D’ORBIGNY). — BHATIA, S. B.: Jour. of Paleont. Vol. 29. No.

4. p. 676. P1. 67. fig. 26.
1955. Guitulina irregularis (0’ORBIGNY). — KAASSCHIETER, J. P. H.: Verh. Kon. Ned.

Akad. Wet. Nat., ser. 1, Vol. 21, No. 2. p. 66. PL 5. fig. 11.
1961. Guttulina irregularis (D’ORBIGNY). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.

Belg. Mém. No 147. pl. 181. PL. VIIL. fig. 2, 3.
1963. Guttulina irregularis (D’ORBIGNY). — KomMmERLE, Ii.: Abh. Hessisch. Land f.

Bodenf. Heft. 45. p. 37. Pl 4. fig. 7.
1970. Guttulina irregularis (0’ORBIGNY, 1846). — Kieser, Y.: Paliont. Abh. A. Bd. IV.

Heft 2. p. 243. PL. X. fig. 21.
1970. Guttulina irregularis (p’ORBIGNY). — LE CALvEZ, Y.: Cahiers de Pal. C. N. R. Sc.

p- 92. Pl 20. fig. 3.

Description: Studied material —6 specimens. Test hyaline, perforate, cal-
careous. Shape, in lateral view, similar to heavily rounded triangle with
depressed base. Apertural view also rounded triangular. Chambers arranged
spirally around long axis in quinqueloculine pattern. Subsequent chambers
largely overlapping the ones preceding them. Test consisting of a few chambers
that are gradually more inflated and elongate in direction of long axis. Sutures
on comparatively smooth test wall difficult to discern, by and large parallel
to long axis. Aperture at end of last chamber consists of radially arranged
pores. Test wall covered by closely spaced and extremely fine pores. At low
magnification, these pores are invisible.

Size: Length of test 680-750 p.m, its largest width, in lateral view, 570-
710 pm.

Remark: The test resembles that of Guitulina problema (D’ORBIGNY),
but the test of problema is more elongate, occasionally, the older chambers
are jutting out of the test with a tapering chamber wall. Since G. irregularis
(0’OrBIGNY) and G. problema (D’ORBIGNY) rather widely vary in shape of test
and since both species abound in identical areas and the same beds, I have

the feeling that the two species are one species, having been assigned to dif-
ferent species owing to variability in shape.

5‘
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Geographic and stratigraphic range: Common species known from Creta-
ceous to present-day deposits of various localities, from the Eocene of Belgium,
England, the Netherlands, France and Germany as well as from the Eocene
of Alabama on the Gulf Coast. In England and France, it occurs in Cretaceous
deposits as well. In the Vienna Basin and the Aquitanian Basin it is known
from Miocene deposits. It is known from Miocene to Pliocene deposits in the
Niger Delta, from Cretaceous to present-day deposits of England and from
Paleocene to Oligocene deposits in the Paris Basin. At Dudar, it is rather
common in the Lutetian nummulitic-molluscan clayey sands.

Superfamilia: Discorbacea EHRENBERG, 1838
Familia: Discorbidae EHRENBERG, 1838
Subfamilia: Discorbinae EHRENBERG, 1838
Genus: Discorbis LAMARCK, 1804

Discorbis bractifera LE CALVEzZ, 1949
Pl. XIII, f. 5-6

1949. Discorbis bractifera n. sp. — LE CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p. 18.

Pl. 1I1. Fig. 39-41.
1970. Rosalina bractifera (LE CALvVEz). — LE CaLVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p.

140. Pii. 29. fig. 6, 7.

Description: Studied material —3 specimens. Test hyaline, perforate, cal-
careous, planoconvex in shape. Dorsal side slightly convex, ventral side level.
Test outline subcircular with rounded rim. Chambers arranged trochospirally.
On the dorsal side, the chambers of all whorls are visible, on the ventral side,
only those of the last whorl can be observed. Chambers angular rhomboidal
in cross-section, final chamber on dorsal side being twice the size of the one
preceding it. 6 chambers visible on ventral side, the youngest being larger and
more inflated. Sutures on dorsal side slightly curved, on ventral side, radial,
depressed. Aperture situated on umbilical side at edge of final chamber. This
is a radial slit between the umbilical area and the edge of the test. On the um-
bilical side, in addition, accessory apertures can be found, too, being radially
aligned where the chambers meet. Surface of the test covered by closely
spaced pores. An exception to the rule is the middle part of the spiral side,
where pores may be observed quite sporadically.

Size: Largest diameter of test 620-650 pm, smallest diameter of test
510-540 pm. Largest thickness of final chamber on spiral side 150-160 ym.
Largest thickness of penultimate chamber on spiral side 105-110 pm.

Remark: Resembles Discorbis propingua (TERQUEM) on ventral and dorsal
side but differs form it in shape of test. D. bractifera L CALVEZ has a test of
more rounded outline, D. propingua (TERQUEM) has a test of more elongate,
outline, its final chamber being more inflated.

Geographic and stratigraphic range: Present in the Lutetian and the Auver-
sian and Marinesian of the Paris Basin. Sparse in the Lutetian nummulitic-

molluscan clayey sands of Dudar.
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Discorbis perplexa LE CALVEZ, 1949
Pl XIV, {. 1-3

1882. Rotalina elegans? D’OrRB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 75.
PI. VII. fig. 6.

1882. Rotalina marginata, D’OrB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
80. Pl. VIILI. fig. 5.

1949. Discorbis perplexa nom. nov. — LE CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p. 21.
PI. II. fiz. 18-20.

1961. Discorbis perplexa LE CALVEZ. — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 208.

1970. Discorbis perplexa LE CaLvez. — LE CaLvez, Y.: Cahiers de Pal. C. N. R. Sc. p.
137. fig. 46-49.

Description: Studied material —10 specimens. Wall of test hyaline, per-
forate, calcareous. Shape of test planoconvex. Dorsal side conical, ventral side
level, circular in ou tline. Edge sharp with glasslike transparent rim. Chambers
arranged trochospirally. On dorsal side, all chambers visible, on umbilical
side only chambers of last whorl observable. Chambers angularly rhomboidal
in shape. On dorsal side, many chambers visible, chambers of last whorl by
and large equal in size. 5 to 7 chambers observable on umbilical side, final
chamber larger than the one preceding it. Sutures on umbilical side depressed,
radial; on dorsal side, slightly emergent, curved. Aperture extending radially
on umbilical side, at edge of final chamber, between umbilicus and edge of
test. Secondary apertures available on ventral side, arranged radially among
chambers. On the dorsal side, mainly towards the edges, comparatively large
and sporadically distributed pores are found. Pores on umbilical side even
more widely spaced. Glassy rim around edge of test not porous. On the ventral
side, at the umbilicus, there is a nucleus (umbilical knob).

Size: Diameter of test 215-480 um, its height 135-300 pm. Thickness of
marginal rim 10-20 pm.

Remark: The two species mentioned by TERQUEM (1882), Rotalina elegans
D’OrB. and R. marginata D’'ORB., are not identical with D’ORBIGNY’s species,
however, they agree well both with LE CALVEZ  species and our specimens.
Discorbis perplexa L CALVEZ resembles D. rotata (TERQUEM) in size and shape
of test, differring from it by the presence of a nucleus.

Geographic and stratigraphic range: Known from the Cuisian up to the top
of the Marinesian in several Paris Basin localities, from the Lutetian of Bel-
gium z;mind, in abundance, from the Lut2tian nummulitic-molluscan clayey sands
of Dudar.

Discorbis propinqua (TERQUEM, 1882)
Pl XIV, {. 4-6

1882. Rotalina coarctata, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 76.
Pl. VII. fig. 8.

1882. Rosalin1 propinqua, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p.
99. PI. X. fig. 14.

1949. Discorbis propinqua (TERQUEM). — LE CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p.
17. PL 1. fig. 12-14.

1970. Discorbis propingua (TERQUEM). — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p.
133. PI. 28. fig. 7.
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Description: Studied material —2 specimens. Wall of test hyaline, perfo-
rate, calcareous. Shape of test planoconvex to concavo-convex. Dorsal side
slightly convex, ventral side level or slightly concave. Equatorial section oval
and rimmed. Periphery ending in keel. Chambers arranged trochospirally.
On dorsal side, all chambers visible, on ventral side 5 chambers of final whorl
observable. Chambers angled rhomboidal in shape. Last chamber larger, more
inflated than the one preceding it. Sutures on spiral side curved, arcuate, on
ventral side, radial, depressed. Aperture represented by radial opening at
edge of final chamber, bordered by narrow lip slightly extending into dorsal
side. Secondary apertures available on ventral side along radial septa, between
periphery of test and its umbilical part. The whole surface of the test is
covered by closely spaced, tiny pores. An exception to the rule is the middle
part of the spiral side.

Size: Largest diameter of test 500-610 pm, its smallest diameter 370-
470 pm.

Remark: 1t differs from Discorbis rotate (TERQUEM) by its not completely
circular outline, its having a rim and by the extension of its aperture a little
bit into the dorsal side.

Geographic and stratigraphic range: Present in Cuisian to Marinesian de-
posits at several localities in the Parisian Basin. Very sparse at Dudar in the
Lutetian nummulitic-molluscan clayey sands.

Discorbis rotata (TERQUEM, 1882)
Pl. XIV.:1. 1-8

1882. Rotalina rotata TErQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. S3. PL

VIIL. fig. 13.

1949. Discorbis rotata (TERQUEM). — Li CALVEZ, Y.: Mém. Carte Géol. Déta. Fr. p. 19.
Pl I fig. 15-17.

1970. Discorbis rotata (TERQUEM). — Lx CALvEz, Y.: Cahiers de Pal. C. N. R. Sc. p. 134.
Pl 28. fig. 3.

Description: Studied material —3 specimens. Wall of test hyaline, perforate,
calcareous. Shape of test conical, planoconvex. Umbilical side level, spiral
side conical of sharp outline, equatorial section circular. Chambers arranged
trochospirally. On ventral side, only chambers of final whorl visible, on dorsal
side all chambers observable. Shape of chambers angled rhomboidal. 6 cham-
bers by and large equal in size visible on ventral side. Many chambers slightly
growing in size observable on dorsal side. Sutures on umbilical side radial,
slightly depressed, on dorsal side, arcuate. Aperture on ventral side repre-
sented by radial opening at margin of last chamber, between umbilical area
and perimeter of test. This part in our specimens is broken. On ventral side,
secondary sutural apertures arranged radially between chambers. The wall
of the test is covered by large, but distant pores.

Size: Diameter of test 300-420 pm, its height 200-280 pm.

Remark: Discorbis rolata (TERQUEM) resembles D. perplexa LE CALVEZ in
the shape of its test, but it differs from perplexa by its lacking a nucleus in
the middle part of the ventral side.

Geographic and stratigraphic range: Present in higher parts of the Lutetian
and in the Auversian and Marinesian beds in the Paris Basin. Sparse in the
Lutetian nummulitic-molluscan clayey sands of Dudar.
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Discorbis sp.
PL XV, f. 1-3

Description.: Studied material—3 specimens. Wall of test hyaline, perfo-
rate, calcareous. Shape of test almost discoidal. Dorsal side slightly convex,
ventral side level or slightly concave. Periphery of test rounded, circular,
slightly lobate in outline. Chambers arranged trochospirally. On spiral side
chambers of all whorls visible, on umbilical side only chambers of final whorl
observable. Shape of chamber angularly rhombeidal. On the dorsal side, nu-
merous chambers slightly increasing in size from earlier to later stages are
visible. On umbilical side there are 5-7 chambers, the youngest one being
twice the size of the one preceding it. Septa of spiral side slightly curved, those
of umbilical side radial. Sutures on both sides slightly depressed. Aperture
represented by opening at margin of last chamber, provided with slightly
thickened lip running radially between umbilicus and periphery, on ventral
side. Supplementary apertures available on ventral side at radial septa and
in area closer to umbilicus. On the dorsal side closely spaced, coarse pores are
found. Pores on ventral side irregularly distributed, sparse and varying in size.
On the ventral side there is a nucleus (umbilical knob) at the umbilicus.

Size: Diameter of test 300-420 pm, its height 200-280 um. Diameter of
umbilical knob 20-25 pm.

Remark: 1t is Discorbis vesicularis LAMARCK that our species most re-
sembles. The dorsal side of our specimens, however, is less convex and there
is a nucleus on the umbilical side.

Geographic and stratigraphic range: Sparsely present in the Lutetian num-
mulitic-molluscan clayey sands of Dudar.

Subfamilia: Baggininae Cusamax, 1927
Genus: Baggine CUSEMAN, 1926

Baggina subconica (TERQUEM, 1882)

Pl XV, {. 4-5

1882. Rotalina subconica, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 61.
Pl 1V. fig. 5a-c.

1882, Valvulina ovalis, TERQ. — TERQUEM, M.: Mém. Sce. Géol. Fr. sér. 3. t. 2. p. 103.
Pl. XI. fig. 10.

1949. Valvulineria subconica (TERQUEM). — L CALVEZ, Y.: Mém. Carte Géol. Déta. ¥r.
p. 26. PL. V. fig. 87-89.

1955. Valvulineria subconica (TERQUEM). — BmaTia, S. B.: Journ. of Paleont. Vol. 29

No. 4. p. 683. Pl. 67. fig. 2a, b.

1970. Cancris subconicus (TERQUEM). — LE CaLvEz, Y.: Cahiers de Pal. C. N. R. Sc. pp.
145-146. Pl. 43. fig. 6.

1983, Cancris subconicus (TERQUEM). — SETIAWAN, J. R.: Utrecht Micropal. Bull. 29. p.
117. pl. V1I1. fig. 6.

Description: Studied material —3 specimens. Test hyaline, perforate, cal-
careous. Shape of test almost globular. Outline oval, periphery rounded.
Spiral side convex, umbilical side less convex. Chambers arranged trocho-
spirally. Test consists of a few rapidly growing chambers that are inflated, the
last one being spherical. 5 chambers visible on umbilical side. Septa on spiral
side slightly curved and depressed, on umbilical side, radial and more strongly
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depressed. Aperture situated on umbilical side, being represented by a wide
opening at umbilicus. Test wall finely perforate. As a rule a nonperforate area
is found on the final chamber around the aperture. In our specimens this is
not the case.

Size: Largest diameter of test 680-700 pm. Smallest diameter of test
560-580 pm.

Remark: Its test resembles that of Neocribrella globigerinoides (PARKER et
JoNES), consisting of similarly arranged, inflated and spherical chambers. It
differs from the afore-mentioned species by its aperture. The umbilical area of
N. globigerinoides (PARKER et JONES) is closed by a large, wide, big-pored plate.

Geographic and stratigraphic range: Present from the Cuisian up to the
top of the Marinesian in several localities in the Paris Basin, from the Eocene
up to the Lower Oligocene in England. From Italy it is known from Priabo-
nian beds. At Dudar, sparse in the Lutetian nummulitic-molluscan clayey
sands.

Genus: Cancris DE MoNTFORT, 1808

Cuancris curis (LE CALVEZ, 1949)

Pl XVI, {. 1-3
1949. Anomalina auris n. sp. — LE Canvez, Y: Mém. Carte Géol. Déta. Fr. p. 43. PL
1V. fig. 66-68.
1961. Anomalina auris Y. LE CALvEz. — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 215. PL. XII. fig. 11.
1970. Anomalina auris LE CaLvEz. — LE Cawvez, Y.: Cahiers de Pal. C. N. R. Se. p.

198. Pl. 44. fig. 4, 10.

Description: Studied material—5 specimens. Wall hyaline, perforate,
calcareous. Shape of test biconvex oval, with a thickened, carinate rib at its
periphery. Spiral side evolute, other side possibly with slightly open umbilicus.
Chambers arranged trochospirally. Chambers angularly rhomboidal in shape,
rapidly growing in size, comparatively low and wide. Older chambers on um-
bilical side deeply and strongly ribbed. Sutures strong, distinct and slightly
depressed on both sides. Aperture situated on umbilical side. Wide slitlike
opening at edge of last chamber, between periphery of test and umbilicus. At
the umbilicus, a broad, liplike rim extends above the aperture as an extension
of the last chamber. Wall of test densely and finely perforate, except for periph-
er keel and area around aperture. On umbilical side, older chambers radialy
and deeply ribbed with ribs running between the periphery of test and umbi-
licus.

Size: Largest diameter of test 435-950 pm, its smallest diameter 350-
700 pm. Largest thickness of final chamber 270-410 pm in case of test posi-
tioned with edge upright.

Remark: KaasscHIETER's (1961) figure of Cancris auriculus (FICHTEL et
MowLL) var. primitivus CusHMAN et TopD resembles it, but its ventral side
around the umbilicus carries tubercles at the end of the chambers.

Geographic and stratigraphic range: Present from the Cuisian up to the
Marinesian beds of several localities in the Paris Basin. In Belgium and the
Netherlands it is known from Middle Eocene outcrops. At Dudar, not too
sparse in the Lutetian nummulitic-molluscan clayey sands.
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Familia: Glabratellidae LoEBLICH et TArraN, 1964
Genus: @labratella DORREEN, 1948

Glabratella ubiqua (Le CALVEZ, 1949)
Pl. XVI1, f. 4-5

1949. Discorbis ubigua nom. nov. — LE CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p. 23.
Pl II. fig. 27-29.

1970. Glabratella ubiqua (Le CaLviz). — L Canvez, Y.: Carhiers de Pal. C. N. R. Se. p.
149. PL. 35. fig. 7.

Description : Studied material — 5 specimens. Wall of test hyaline, perforate,
calcareous. Shape of test hemispherical. Periphery rounded, umbilical side
flat, circular, spiral side convex, of low spire. Arrangement of chambers tro-
chospiral, all chambers visible on ventral side, only chambers of final whorl
observable on flat umbilical side. Chambers angled rhomboidal in shape, rapid-
ly growing in size in proportion with the growth of test. 5-6 chambers
visible on umbilical side, numerous chambers observable on dorsal side. On
dorsal side, suture slightly convex like a rib, running spirally amid whorls.
Suture amid chambers forms an angle of about 45° with suture amid whorls.
Suture on umbilical side difficult to discern. Aperture small and round restrict-
ed to umbilicus on ventral side. Pores coarse, 6-8 um in diameter, closely
spaced on dorsal side. Pores on ventral side, 8-10 um in size, only near umbi-
lical area.

Size: Largest diameter of test 560-800 pm, its smallest diameter 560-
660 pm.

Remark: LoeBLicH and Tappax (1964) distinguished between two forms
of the genus Glabratella: a schizont form, i.e. a microspheric form B of asexual
reproduction mechanism, and a gamont form A that is reproduced sexually
by gametes. The schizont form is flatter and larger, the gamont form is smaller
and more high-spired. Consequently our specimen is a schizont form. Glabra-
telln ubiqua (LE CALVEZ) resembles the Discorbis species in shape of test. It
differs from them by having only a simple aperture at the umbilicus and by
its lacking the lap the Discorbis species have on the umbilical side.

Geographic and stratigraphic range: Present from the Cuisian up to the
top of the Marinesian Beds at several localites. At Dudar, it occurs sporadically
in the nummulitic-molluscan clayey sands.

Familia: Asterigerinidae D’OrBIGNY, 1839
Genus: Asterigerina D’ORBIGNY in DE LA SAGRA, 1839

Asterigerina bimammata (GUMBEL, 1868)
Pl. XVII, {. 1-2

1868. Rotalia bimammata n. g. — GiomBEL, C. W.: Abh. k. bayer. Akad. Wiss. X. Bd.
I1. Abt. p. 649. PL 1L. fig. 85a-c.

1882. Rotalina bimammata, GiMB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. pp.
66-67. PL V. fig. 5-13.

1886. Pulvinulina bimammata GiomB. — UnHLIG, V.: Jb. k. k. geol. Reichsanst. Bd.
36. Heft 1. pp. 192-193. PI. 1IL. Fig. 7-8, PL. V. fig. 4, 5, 8. )

1967a. Asterigerina bimammata (GOMBEL), 1868. — V. Zivany L.: M. All. Foldt. Int.

Evi Jel. 1965-r6l p. 409. L. IX. fig. 8-10.
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Description: Studied material — 5 specimens. Wall of test hyaline, perforate,
calcareous. Shape of test rotaloidal, biconvex, both dorsal and umbilical sides
emergent. On dorsal side, chambers arranged spirally in 3-5 whorls. On umbi-
lical side, secondary chamberlets observable, being arranged like the petals
of a flower (a star-shaped rosette) around the umbilical plug. Un dorsal side,
chambers angular rhomboidal, last two chambers by and large equal in size.
On umbilical side, secondary chamberlets petaloid and equal in size. Sutures
on dorsal side oblique or askew, on umbilical side by and large straight. The
loop-shaped aperture lies at the edge of the last chamber. The wall of the test
is covered by tiny, closely spaced pores of 2-3 um size with a spacing of 6-8
pm. The test surface aroung the aperture is ornamented with salient tubercles
of 12-16 pm size.

Size: Diameter of biconvex test 440-850 um, its height 280-520 um.

Remark: Resembles Asterigerina rotula (KAUF\M\' x) by the petalmd ar-
rangement of its chambers, but differs from it because. 4. rotula has a spiro-
convex test, whilst 4. bimammata (GEMBEL) has a biconvex one.

Geographic and stratigraphic range: Occurs in the Eocene of the N Alps,
in the Eocene flysch zone of the Bavarian Alps. Known from Lutetian local-
ities in the Paris Basin. In Hungary, it was reported from the Lutetian and
Priabonian deposits of the Bakony, Vértes and Buda Mountains and of the
Esztergom Basin. At Dudar, not too frequent in the Lutetian nummulitic-
molluscan clayey sands.

Asterigerina rotulo. (KAUFTMANN, 1867)
Pl. XVII, £. 3-5

1867. Hemistegina rotula KAurMaANN, — Kavrmaxx, F. J.: Beitr. Geol. Karte Schweiz
Berne no. 5. p. 150. PL. 8. fig. 19a-d. (teste: Errnis-Messixa: Cutalogue of Foram.)

1868. Rotalia campanella n. sp. — GUmsEL, C. W.: Abh. k. bayver. Akad. Wiss. X. Bd.
II. Abt. p. 650. PL II. fig. 86a-c.

1886. Pulvinulina rotula KaurMaNN. — Unric, V.: Jb. k. k. geol. Reichsanst. Bd.
Heft 1. pp. 193-195. Pl I11. fig. 5-6, Pl V fiz. 6, 7.
1952. Asterigerina rotula (KAUFMANN). — GrRiMSDALE, T. F.: Bull. Brit. Mus. (Nat. Hist.)

Geol. Vol. I. No. 8. p. 238. PL 23. fig. 10-11, PI. 24. iw 1-2.
1957. .4stuzgerma carinata D’ORBIGNY. — SAC AL, V.-DEBOURLE, A. ((\IIIIER J.: Mém.
Soc. Géol. Fr. (nouv. sér.) T. XXXVI. Fasc. 1. p. 43. pl. XIX. fig. 3.

1963. Asterigerina bimammata rotula (KAUFMAXN 1867). — Kizser, Y.-Lorsch, D.:
Geologie Jg. 12. B. 38. p. 22. PL. X. fig. 1. : .

1967a. Asterigerina rotula (KAUFMANN), 1867. — V. Ziany L.: M. All Foldt. Int. Evi
Jel. 1965-r6l. p. 409. Pl X. fig. 1-3.

1970. Asterigerina rotula (KAUFMANN) group. — NvyirG R.: Ann. Hist. nat. Mus. Nat.

Hung. Min. et Pal. T. 62. p. 75.

Description: Studied material —20 specimens. Test hyaline, perforated.
calcareous. Shape of test rotaloid, spiroconvex. Dorsal side almost plain, um-
bilical side heavily emergent, conical. Chamkbers arranged spirally on dorsal
side, in 3-5 whorls, each chamber being quite distinct. On umbilical side there
are secondary chamberlets arranged in a petaloid rosette around the umbili-
cal plug. On dorsal side chambers angled rhomboidal in outline, increasing in
size with growth of test, there being no difference in size of final and penulti-
mate chambers. On umbilical side secondary chamberlets of equal size arranged
in petaloid pattern around umbilical plug. Along the edge of the test they are
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triangular. Sutures on dorsal side oblique, askew, on umbilical side almost
straight. The aperture is slit- or loop-shaped opening on the umbilical side,
its length does not reach up to the umbilical plug. The loop-shaped aperture
is sometimes indented. The test wall is covered by tiny, closely spaced pores
of 2-3 um size with a spacing of 6-8 um. Around the aperture there are strong,
salient tubercles of about 15 ym size.

Size: Diameter of spiral side of test 680-1030 um, its height 410-620 pm.

Femark: Resembles Asterigerina bimammate (GUxBEL) by the rosette-
shaped arrangement of the umbilical side, but differs from it by the shape
of the test because the test of 4. bimammata (GUMBEL) is biconvex.

Geographic and stratigraphic range: Common in the Eocene flysch zone
of the Bavarian Alps, in the Middle Eocene of the Aquitanian Basin. Present
in the Middle and Upper Eocene of Iraq as well as in the Upper Eocene of
Syria. In Hungary, it occurs in the Lutetian and Priabonian beds of the Trans-
danubian Central Range, the Biikk Mountains and the Esztergom Basin. Ex-
tremely abundant in the Lutetian nummulitic-molluscan clayey sands of the
Dudar Basin.

Familia: Epistomariidae HOFKER, 1954
Genus: Epistomaria GALLOWAY, 1933

Epistomaria semimarginate (D'ORBIGNY, 1850)
Pl. XVII, f. 6-8

1850. Rotalia semimarginata, ’OrB., — D’ORBIGNY, A.: Vol. 2. p. 407. No. 1317.

1862. Discorbina rimosa PARKER and JONES. — CARPERTER, W. B.-PAarxer, W. K.—
Joxes, T. R.: Ray. Soc. p. 205. (teste: Erris-Mussixa: Catalogue of Foram.)

1865. Discorbina rimosa PARKER et JONES. — Parker, W. K.-Joxes, T. R.: Philos,
Trans. Roy. Soc. p. 385. pl. 19. fig. 6a-c. (teste: Erris—Messixa: Catalogue of
Foram.)

1882. Rotalina semi-marginata, D’ORB. — TERQUEM, M.: Mdém. Soe. Géol. Fr. sér. 3. t.
2. p. 56. PL. 1II. fig. 13-14. (non fig. 12.).

1906. Turbinulina semimarginata — Forxasini, C.: Mem. Accad. Sci. Bologna, ser. VI
t. 1I1. p. 68. Pl IV. fig. 5.

1928. Epistomella rimosa (PARKER et JONES). — Cusumax, J. A.: Contr. Cushman. Lab.
foram. Res. Vol. 4. pt. 1. p. 6. PL. 1. fig. 9a-c.

1945. Epistomaria semimarginata (D’ORBIGNY). -— AprLIN, E. R.—Jorpax, L.:J. Paleont.
Vol. 19. No. 2. p. 144. PL 19. fig. 6a-c.

1949. Epistomaria semi-marginata (D’ORBIGNY). — L Carvez, Y.: Mém. Carte Géol.
Déta. Fr. p. 33.

1957. Epistomaria semi-marginata »’ORBIGNY. — SACAL, V.-DEBOURLE, A.~CUVILLIER,
J.: Mém. Soc. Géol. Fr. (n.s.) T. XXXVI. Fasc. 1. p. 41. PL. XVII. fig. 8.

1960. Epistomaria semi-marginata (D’ORBIGNY). — Topp, R.-Low, D.: Geol. Surv. Prof.
Paper. 260-x. p. 840. Pl. 256. fig. 8.

1964. Epistomaria rimosa (PARKER et JONES). — LoeBLicH, A.—Taprrax, H.: Treatise
Invert. Paleont. Part C. Protista 2. p. C 592. fig. 472/1-3.

1970. Epistomaria rimosa (PARKER et JoNES). — Li Carnvez, Y.: Cahiers de Pal. C. N.

R. Sc. p. 153. Pl 32. fig. 1-3.

Description.: Studied material —6 specimens. Wall of test hyaline, perfo-
rate, calcareous. Shape of test rotaloid, biconvex, growing markedly wide
towards final chamber, when viewed perpendicularly to coil plane, owing to
growing size of younger chambers. Arrangement of chambers trochospiral,
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evolute on dorsal side and involute on umbilical side. Early whorls of spiral
side poorly visible, final whorl quite distinct. On the umbilical side only the
chambers of the final whorl are visible. Chambers rapidly growing in size.
Final chamber much larger and more inflated than the one preceding it. 9
chambers are observable in final whorl, on dorsal side. Suture line of septa
depressed, radiate and curved on dorsal side, radiate and almost straight on
umbilical side. The aperture is an interiomarginal slit situated on the margin
of the final whorl, along the last septum. Issuing almost from the umbilicus,
it extends towards the periphery of the shell and up to the dorsal side. On
the frontal face of the final whorl there are two supplementary slitlike openings.
In addition, they are present on both the spiral and the umbilical sides, along
the sutures as well as on the umbilical side, parallel to the sutures. On the dorsal
side, these apertures extend up to the periphery, on the ventral side they
reach neither the umbilicus nor the periphery. Pores tiny, closely spaced.

Size: Largest diameter of shell 570-930 um, smallest diameter 470-
750 pm. In case of shell standing upright on its edge, thickness of last chamber
270-460 pm.

Remark: The species was first mentioned by p’OrsIGNY in 1826 (p. 110)
from the Paris Basin (Grignon), under the name of Turbinulina semi-marginata
(nom. nud.). Figs 13-14 from the figures of Rotalina semi-marginata D’ORB.
described and figured by TErRQUEM (1882) are identical with our species, f. 12
deviates from it. The figure published by Forxasint (1906) from the unpub-
lished plates of D’OrBIGNY is identical with that of our species. CUSHMAN
(1928) established a new genus, Epistominella, the genoholotype of which is
Discorbina rimosa PARKER et JONES, but its figure is identical both with that
of the type species and with that of our species. LE CaLvEz, in 1949, still
described it under the name of Epistomaria semi-marginata (D’ORBIGNY), by
relying on the Rotalia semi- marginata species that had been mentioned in
1826 and described in 1850 by p’OrBIGNY. In 1970 she referred to it as Epis-
tomaria rimosa (PARKER et JONES) and considered the two species to be iden-
tical. Notwithstanding this, she regarded the later-described specific name
rimosa as the valid name of the species, because the type of R. semi-marginata
D’ORrEB. 1850 had been lost, whilst D. rimosa PARKER et JoNES 1862 had been
replaced by a newly designated lectotype available in England. The specimens
I have studied are identical with both species. So I accept the priority of
D’ORBIGNY s specific name semimarginata, though Discorbina rimosa PARKER
et JonNEes is referred to as the genotype of Epistomaria. Its shell resembles
that of Epistomaria separans L CALVEZ, but the pores of this species are larger
and more distant and its final chamber is more inflated.

Geographic and stratigraphic range: The species occurs in the Cuisian, the
higher horizons of the Lutetian and in the Auversian and Marinesian beds of
the Paris Basin. It is present in the Lutetian of the Aquitanian Basin, in bore-
holes on Eniwetok Atoll of Marshall Islands and in the Lower Eocene lime-
stones of W Pakistan. It is not too frequent on the Lutetian nummulitic-mol-
luscan clayey sands of the Dudar Basin.



Superfamilia: Rotaliacea EHRENBERG, 1839
Familia: Rotaliidae EHRENBERG, 1839
Subfamilia: Rotaliinae EHRENBERG, 1839
Genus: Rotalia LaMarck, 1804

Rotalia trochidiformis LAMARCK, 1804
Pl. XVIII, {. 1-2

1804. Rotalites trochidiformis LAMARCK. — LaAMARCK, J. B.: Ann. Mus., Vol. 5. p. 184.
(teste: Erris—MEssiNa: Catalogue fo Foram.)

1882. Rotalina trochidiformis, LaMarck. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t.
2. p. 68. PL. V1. fig. 1.

1882. Rotalina saxorum, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 69.
Pl VI. fig. 4.

1949. Rotalia trochkidiformis Lamarck. — L CanLvEez, Y.: Mém. Carte Géol. Déta. Fr. p.
32

1952. Rotalia trochidiformis (LAMARCK). — BERMUDEZ, P. J.: Bol. de Geol. Vol. II. No.
4. p. 70. PL. X1I. fig. 1.

1957. Rotalia trochidiformis LAMARCK. — SACAL, V.-DEBOURLE, A.— CUVILLIER, J.: Mém.
Soc. Géol. Fr. (n. s.) T. XXXVI. Fasc. 1. p. 40. P1. XVI. fig. 7.

1964. Rotalia trochidiformis LaMarck. — LorBLICcH, A.-TAarpaxN, H.: Treatise, Invert.
Paleont. Part. C. Protista 2. p. C 607. fig. 479/1, 480/1-3.

1970. Rotalia trockidiformis LaMarRckK. — L CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc.
pp- 159-160. Pl. 34. fig. 4, 5.

Description: Studied material—6 specimens. Test hyaline, perforate, cal-
careous. Shape of shell biconvex, lenticular. Outline circular, periphery cari-
nate. Chambers arranged trochospirally. On dorsal side, chambers of all
whorls visible, on umbilical side, those of final whorl being so. Chambers angled
rhomboidal, growing in size with shell growth. On spiral side, whorls consisting
of a multitude of chambers observable. Sutures, on spiral side, curved, on um-
bilical side, radial, slightly depressed. Apertures slitlike, radiate on umbilical
side, on inner side of chambers. Shell wall coarsely porous throughout shell
surface except septa and pillars and tubercles at umbilicus on umbilical side.
Spiral side smooth. In central part of umbilical side, numerous granules and
tubercles visible that may fuse laterally to surround cavities and canals.

Size: Diameter of shell 685-1460 pm, its height 480-900 pm.

Remark: 1 have not seem LAMARCK’s (1804) original description, having
had to restrict myself to the Foraminifera Catalogue. The species was emended
by Davis (1932) what I could find again in the Foraminifera Catalogue only.

Geographic and stratigraphic range: Present in upper horizon of Lutetian
in Paris and Aquitanian Basins. Not too rare in Lutetian nummulitic-molluscan
clayey sands at Dudar, Hungary.

Rotalia tuberculata SCHUBERT, 1901
Pl. XVIIL, {. 8-5

1901. Rotalia papillosa BRADY var. tuberculata m. — ScHUBERY, R. J.: Z. dtsch. geol.
Ges. Bd. 53 p. 20. fig. 2-4.

1935. Rotalia viennoti GREIG. n. sp. — GREIG, D. A.: J. Paleont. Vol. 9. No. 6. p. 524.
pl. 58. fig. 1-14.

1947. Rotalia jabacoensis CUSHMAN and BERMUDEZ. — CUSHMAN, J. A.-BeErmMUDEZ, P.
J.: Cushm. Lab. Foram. Res. Contr. Vol. 23. p. 29. Pl 10. fig. 1-3. (teste ELL1s—
MmrssiNa: Catalogue of Foram.)
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1954. Neorotalia alicantina n. sp. — Corom, G.: Bol. Inst. geol. min. t. 66. p. 265. pl. VL.
fig. 8-12.

1957. Rotalia viennoli GREG. — SACAL, V.—DEBOURLE, A.— CUVILLIER, J.: Mém.Soc. Géol.
Fr. (n.s.) T. XXXVI. FFasc. 1. p. 40. Pl. XVI. fig. 1-3.

1966. Neorotalia truberculata (SCHUB.). — Sz0Ts, E.: C. R. Somm. Séanc. Soc. Géol. France,
Fase. 8. p. 308.

Description: Studied material —10 specimens. Test hyaline, perforate,
calcareous. Shape of test biconvex, lenticular. Outline circular, edge sharp or
slightly rounded. Chambers arranged trochospirally. Arrangement difficult
to discern owing to heavy ornamentation. Shape of chambers angularly rhom-
boidal, chamber size increasing with growth of test. Sutures, where visible
on umbilical side of heavily ornamented test, radial and depressed. Aperture
not visible. Whole surface of test covered by coarse, closely spaced pores of
different size. Test strongly ornamented. Chamber walls carry salient tubercles
and granules on both sides. These protuberances are also porous, though less
so compared with the rest of the wall.

Size: Diameter of test 720-1200 pm, its height 480-715 pm.

Remark: This species was described, for the first time, by ScHUBERT
(1901) who regarded it as a variety of Rotalia papillosa BRADY and referred to
it as RB. papillosa var. tuberculata. He gave a rather good figure and descrip-
tion of it. GrREIG (1935) seems, in my opinion, to have described the same spe-
cies as Rotalia viennoti. SO SCHUBERT'S description has priority, as pointed out
by E. Sz0ts in 1966. E. tuberculata SCHUBERT is closely related to R. papillosa
D’ORrBIGNY rather than to R. papillosa BRADY as was believed by SCHUBERT
(1901). R. papillosa was described by p’OrBIGNY from the Paris Basin as a
fossil form, while BRADY's species is a now-living form. That this was the case
I could get convinced of myself, since Mme Lz CALvEz had sent me topotypes
of R. papillosa D’ORBIGNY from the Lutetian of the Paris Basin.

Geographic and stratigraphic range: In Italy, it occurs in Lower and Middle
Eocene deposits; in SW Spain in Upper Ypresian—Lower Lutetian formations;
in Cuba in the Upper Eocene; in France in the Lutetian of the Aquitanian
Basin. In W Asia, it can be encountered from the Cretaceous up to the Oligo-
cene at several localities: Cretaceous and Lutetian (N Iraq), Lutetian and
Oligocene (Palestine), Lover and Upper Lutetian (W Persia), Eocene and
Oligocene (Syria). At Dudar, it is rather frequent in the nummulitic-molluscan
clayey sands.

Genus: Pararotalia LE CALvEZ, 1949

Pararotalia inermis (TERQUEM, 1882)
Pl. XIX, f. 1-3

1882. Rotaling inermis, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. 68.
Pl VLI fig. la-c.

1949. Pararotalia inermis (TERQUEM). — LE CALvEz, Y.: Mém. Carte Géol. Déta. Fr. p.
32. PL. I1I. fig. 54-56.
1964. Pararotalia inermis (TERQUEM). — LorBLICH, A.-TAppAN, H.: Treatise, Invert.

Paleont. Part C. Protista 2. p. C 612. fig. 486/1 -3.
1970. Pararotalia inermis (TERQUEM). — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p.
163. Pl 34. fig. 6, 7.



79

Description: Studied material —10 specimens. Test hyaline, perforate,
calcareous. Shape of test varying from planoconvex to biconvex, though gen-
erally with more convex umbilical side. Periphery blunt; outline round; short
spines on periphery of chambers. Chambers arranged trochospirally. On spiral
side, all chambers visible, on umbilical side, only chambers of final whorl
being so. Chambers angled rhomboidal in shape, chambers of final whorl spi-
nate. On the spiral side, the chambers slightly grow in size, on the umbilical
side, they are by and large equal. Sutures, on dorsal side, curved, on umbilical
side, radial, strongly depressed. Aperture on umbilical side interiomarginal,
extraumbilical. Provided with narrow lip, internal “tooth plate’ it lies at
margin of last chamber. The “tooth plate” may often be broken out in preser-
vation, thus being observable in intact specimens only. Test wall covered by
tiny pores. The umbilical side of the test is ornamented, in its central part,
by a plug that may often be broken out. Around the periphery of the test, on
the edge of the chambers, spines are observable.

Size: Diameter of test 270-750 um, its height 150-340 um. Diameter of
umbilical plug 410-620 pm.

Remark: The test of Pararotalia inermis (TERQUEM) resembles that of
P. audowini (D’ORBIGNY), but the umbilical side of this species is less convex,
there are no spines on the periphery of the test and the umbilical plug is smaller.

Geographic and stratigraphic range: Known from higher horizons of the
Lutetian and the Auversian and Marinesian beds of a good many of localities
in the Paris Basin. Extremely abundant in the Lutetian nummulitic-clayey
sands of Dudar.

Superfamilia: Orbitoidacea SCHWAGER, 1876
Familia: Epenididae HOFKER, 1951
Genus: Eponides pE MoNTFORT, 1808

Eponides polygonus LE CALvEZ, 1949
Pl XIX, f. 4-5

1949. Eponides polygonus n. sp. — LE Carvez, Y.: Mém. Carte Géol. Déta. Fr. p. 28.
PL. V. fig. 90-92.

1961. Eponides polygonus Y. LE CALVEZ. — KAASSCHIETER, J. P. H.: Inst. Roy. Se.
Nat. Belg. Mém. No. 147. p. 210. Pl. XII. fig. 1.

1970. Eponides polygonus Y. Lr Carvez. — NYIirG R.: Ann. Hist. nat. Mus. Nat. Hung.
Min. et Pal. T. 62. p. 76. Pl II. fig. 1.

1970. Eponides polygonus LE CaLvez. — L Canvez, Y.: Cahiers de Pal. C. N. R. Sc. p.

176. P1. 37. fig. 1, 9.
1975. Eponides polygonus LE CALVEZ, 1949. — SAmMUEL, O.: Zdpadné Karp. sér. paleont.
1. p. 147. Pl. LXXXII. fig. 6.

Description.: Studied material —7 specimens. Test hyaline, perforate, cal-
careous. Shape of test biconvex, umbilical side more convex compared with
spiral side. Outline round, slightly lobate, with periphery ending in blunt
carina. Chambers arranged trochospirally. On spiral side, chambers of all
whorls visible, on umbilical side, only those of final whorl being so. Chambers
angled rhomboidal in shape, slightly growing in size. Six chambers visible on
umbilical side. Sutures curved on spiral side and almost radial and slightly
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depressed on umbilical side. Aperture interiomarginal, slitlike, situated on
umbilical side, at edge of final chamber, between umbilical area and periphery
of test. Test wall finely and densely porate.

Size: Diameter of test 480-1160 wum, its height 340-680 p.m.

Remark: Resembles Eponides toulmint BROTZEN as far as its test is con-
cerned, but E. toulmini BROTZEN has a more lobate test and its umbilical side
is less convex.

Geographic and stratigraphic range: Known from the Cuisian up to the the
top of the Marinesian beds of several localities in the Paris Basin, from the
Middle Eocene of Belgium and the Netherlands and from the Upper Eocene
of Czechoslovakia. In Hungary it occurs in the Lutetian of Weimpuszta, being
rather frequent in the Lutetian nummulitic-molluscan sands at Dudar.

Familia: Cibicididae CusEMAN, 1927
Subfamilia: Cibicidinae CusEMAN, 1927
Genus: Cibicides DE MONTFORT, 1808

Cibicides carinatus (TERQUEM, 1882)
Pl. XX, £ 1-4

1882. Truncatulina carinata, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. pp.
94-95. Pl. X. fig. 1-2.

1961. Cibicides carinatus (TERQUEM). — KAASSCHIETER, J. P. H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. pp. 221-222. Pl. XIV. fig. 6.

1970. Cibicides carinatus (TErRQUEM, 1882). — Kieser, Y.: Paldont, Abh. A. Bd. IV.

Heft 2. p. 305. Pl. XVIIL. fig. 17.
1970. Cidicides carinatus (TERQUEM). — NYIRG R.: Ann. Hist. nat. Mus. Nat. Hung. Min.

et Pul. T. 62. p. 77. PL 11. fig. 4-5.

Description: Studied material —15 specimens. Test hyaline, perforate, cal-
careous. Test attached, thus somewhat varying in shape. Umbilical side slightly
convex, spiral side varying from flat to concave in dependence on the quality
of the substratum the test is attached to. Outline slightly lobate, round. Periph-
ery blunt with narrow, glasslike transparent rib around. Chambers arranged
trochospirally. Spiral side evolute, ventral side involute. Chambers angled
rhomboidal in shape. Test consisting of a multitude of chambers. Final cham-
ber more inflated than preceding ones. On umbilical side, only chambers of
final whorl visible. On ventral side, sutures radial and depressed; on spiral
side, arched. Aperture an interiomarginal opening with narrow lip at margin
of last chamber, extending along spiral suture from ventral side well onto um-
bilical side. Whole surface of test, except glasslike transparent ribs around
periphery densely covered by coarse pores.

Size: Longest diameter of test 650-1030 pum, shortest diameter 540-615um
Height of test 132-160 pm.

Remark: Resembles Cibicides robustus LE CALVEZ by its varied shape of
test. Both species may widely vary in shape of test in dependence on what,
kind of substratum the test is attached to. Differs from C. robustus LE CALVEZ
species, lacking glasslike rib around periphery of test.

Geographic and stratigraphic range: Occurs in the Lutetian of the Paris
Basin. Known from Lutetian and Bartonian deposits in Belgium. Present at
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some Eocene localities of Germany. In Hungary, it is found in the Middle
Eocene of the Dorog Basin, being common to the Lutetian nummulitic-mol-
luscan-.clayey sands of Dudar.

Cibicides robustus LE CALVEZ, 1949
Pl. XXI, L. 1-4

1949. Cibicides robustus n. sp. — LE CALvEz, Y.: Mém. Carte Géol. Déta. Fr. p. 47. PL.
1V. fig. 57-59.

1970. Cibicides robustus Lk CaLvEz. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Se. p.
183. fig. 69, 70, 71.

Description: Studied material-5 specimens. Test hyaline, perforate, cal-
careous. Shape of test varied depending on what kind of substratum the test is
attached to. Spiral side flat or concave, umbilical side slightly convex. Periph-
ery in earlier chambers blunt; in youngest chambers, rounded. Test uncoiled
to some extent; in accordance with this, its outline may be round, oval or ir-
regular. Chambers arranged trochospirally, involute on umbilical side, evolute
on spiral side. Early chambers anguled rhomboidal in shape, younger ones
peripherically rounded. Chambers tend to grown in size towards younger
chambers, last chamber being strongly inflated. 7-8 chambers visible on umbili-
cal side, chambers if 2-3 whorls being so on spiral side. On umbilical side,
sutures radial and depressed; on dorsal side, arched and less depressed. Aper-
ture, an interiomarginal opening on umbilical side, with narrow rim turning
out. On the dorsal side, along the spiral suture, this feature extends deep and
long inwards, extending well onto the umbilical side and becoming loop-like.
Whole surface of test dotted with coarse, closely spaced pores varying from 10
to 15 pm in diameter.

Size: Longest diameter of test 890-1150 um, shortest diameter 545-
820 pm. Height of test 150-345 pm.

Remark.: With its irregular and varied test, Cibicides robustus L CALVEZ
resembles C. carinatus (TERQUEM), but, in carinatus, there is a glasslike, non-
perforate rib on the periphery of the test.

Geographic and stratigraphic range: Occurs in higher parts of the Lutetian
and in the Auversian and Marinesian beds of the Paris Basin. Not too frequent
in the nummulitic-molluscan clayey sands of Dudar.

Cibicides sublobatulus (GUMBEL, 1868)
Pl. XXIT, f. 1-3

1868. Pruncatulina sublobatula n. sp. — GUMBEL, C. W.: Abh. k. bayer. Akad. Wiss. X.
Bd. 11. Abt. p. 659. Pl II. fig. 103a—c.

1886. Truncatulina sublobatula GomB. — Unri¢, V.: Jb. k. k. geol. Reichsanst. Bd.
XXXVI. p. 659. PL II. fig. 22.
1904. Truncatulina sublobatula, GGMBEL. — LEARDI, Z. in ATRAGHL : Atti. Soc. Ital. Sei.

Nat. Vol. XLIII. p. 166. <
1967a. Anomalina sublobatula (GUMBEL), 1868. — VITArLisNE Zinany L.: M. All. Foldt.
Int. Evi Jel. 1965-rél p. 405. t. X. fig. 10-11.

Description: Studied material —10 specimens. Test hyaline, perforate, cal-
careous. Shape of test planoconvex. Umbilical side strongly convex, spiral

6
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side flat. Margin rounded, outline round. Chambers arranged trochospirally.
Spiral side evolute, umbilical side involute. Chambers angularly rhomboidal
in shape. On umbilical side, numerous chambers of final whorl visible, slightly
growing in size towards youngers. On dorsal side, chambers of 1-2 whorls
visible. Sutures by and large radial and sligthly depressed on both sides. Aper-
ture, an interiomarginal opening with narrow lip on final chamber margin,
along last suture which, on spiral side, extends along spiral suture, passing
somewhat onto umbilical side. Test wall densely and coarsely porate.

Size: Longest diameter of test 380-630 p.m, shortest diameter 280-520 pm.
Height of test 205-275 pum.

Remark: As pointed out by GUMBEL, this species resembles Ctbicides lo-
batus (WALKER et JACOB).

Ceogranhic and stratigrapkir range: Occurs in the Eocene of Germany and
Ttaly, being frequent in the nummulitic-molluscan clayey sands of Dudar in
Hungary.

Genus: Stichocibicides CUSHMAN et BERMUDEZ, 1936

Stichocibicides cubensis CUSHMAN et BERMUDEZ, 1936
Pl. XXII, f. 4-5

1936b. Stichocibicides cubensis CusHMAN and BERMUDEZ, n. sp. — CUSHMAN’, J.A-
Bermupez, . J.: Contr. Cushm. Lab. For. Res. Vol. 12. p. 33. PL 5. fig. 19-21.

1952, Karreria cubensis (CUsHMAN y BErMUDEZ). — Bermubrz, P. J.: Bol. do Geol.
Vol. 11. No. 4. p. 56. PL. VIII. fig. 7-8.

1964. Stichocibicides cubensis CUSHMAN et BErMuDEZ. — LoeBLICH, A.— Tarpran, H.:

Treatise on Invert. Paleont. Part. C. Protista 2. p. C 692. fig. 559/1-3.

Description: Studied material —5 specimens. Test hyaline, perforate, cal-
careous, attached to bottom, thus having flat spiral side and oval outline. At
the meeting of the flat and convex sides there is a mar, ginal keel 20-30 p.m wide.
In the early stage of development there are one or two trochospirally coiled
whorls that are subsequently followed by uniserially arranged chambers. Early
chambers angularly thomboidal, younger ones inflated on umbilical side and
flat on spiral side. Trochospirally coiled portion composed of about 5-7 cham-
bers, coil followed by 2 to 4 uniserially arranged chambers. Youngest chamber
larger, more inflated than the one preceding it. Sutures on spiral side slightly
bent. On convex side, at trochospiral coil, straight, radial and depressed; in
case of younger chambers, perpendicular to length of test, slightly bent, and
also depressed. On umbilical side, aperture loop-like with narrow lip. Test wall
coarsely perforate, pores on marginal keel quite occasional. Where spiral and
ventral sides meet, test ornamented with marginal keel of slightly irregular,
jagged outline.

Size: Length of test 550-1030 pum, greatest width 380-575 um. Thickness
of last chamber 205-260 pm, that of penultimate chamber 150-165 p.m.

Remark: Stichocibicides differs from Rectocibicides in that the latter has
a multiple aperture. Its test resembles that of Karreria fallax RZEHAK but
this one lacks a keeled periphery.

Geographic and stratigraphic range: Occurs in the Eocene of Cuba. Not too
frequent in the Lutetian nummulitic-molluscan clayey sands of Dudar.
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Familia: Planorbulinidae SCHWAGER, 1877
Genus: Foannularia COLE et BERMUDEZ, 1944

FEoannularia eocenica COLE et BERMUDEZ, 1952
Pl. XXIIT, f. 1-2

1952. Eoannularia eocenica COLE y BERMUDEZ. — BeErMUDEZ, P. J.: Bol. de Geol. Vol.

II, No. 4. p. 123. PL. XXIV. fig. 12-14. .
1969. Boannularia eocenica COLE et BERMUDEZ, 1944. — V. Zmauy L.: M. All. Foldt.
Int. Evi Jel. 1966-rél. p. 158. P1. VII. fig. 10-13.

Description: Studied material—10 specimens. Test hyaline, perforate, cal-
careous, thin, fragile, of glassy lustre. Shape of test discoidal, flat to concavo-
convex. Subsequent growth of chambers in annular rings. Spherical proloculus
followed first by a few similar, trochospirally arranged chambers, then by
many angular chambers arranged in subsequent cyclic annuli slightly growing
in size towards younger chambers. Sutures visible amid both annular chamber
rings and radially partitioned chambers. Because of the glasslike transparency
of the test, this can be readily observed in spite of the fact that the suture
line of the septa just slightly emerges from the plane of the test wall. On some
chambers, circular or irregularly shaped aperture visible. Wall of test dotted
with irregularly arranged, coarse pores, being occasionally ornamented with
radial, slightly elevated ribs.

Size: Diameter of test 410-850 p.m, height 40-65 pm.

Remark: The shape of the test resembles that of Linderina brugesi SCHLUM-
BERGER in its early stage of development, but in later stages the chambers of
Eoannularia eocenica COLE et BERMUDEZ are angular, those of L. bruges:
SCHLUMBERGER being raspberry-shaped.

Geographic and stratigraphic range: Known from the Eocene of Cuba. In
Hungary, it occurs in the Lutetian of the Bakony Mountains and the Eszter-
gom Basin, being quite frequent in the Lutetian nummulitic-molluscan clayey

sands of Dudar.
CGenus: Linderina SCHLUMBERGER, 1893

Linderina brugesi SCHLUMBERGER, 1893
Pl XXIII, £. 3

1893. Linderina Brugesi SCHLUMB. n. sp. — SCHLUMBERGER, M. CH.: Bull. Soc. Geol.
France. Sér. 3. Tom. 21. pp. 121-123. fig. 3-5. Pl IIL fig. 7-9.

1652, Linderina brugesi SCHLUMBERGER. — BERMUDEZ, P. J.: Bol. de Geol. Vol. 11, No.
4. p. 123. 1. XXIV. fig. 8-11.

1964, Linderina brugyesi SCHLUMBERGER. — LOEBLICH, A.-TappraX, H.: Treatise Invert.
Paleont. Part C Protista 2. p. C 694. fig. 562/5-10. R 3

1569, Linderina brugzsi SCHLUMBERGER, 1893. — V. ZinAuy L.: M. All. Foldt. Int. Evi
Jel. 1966-rél p. 158. Pl IIL. fig. 1-4.

1970. Linderina brugzsi SCHLUMBERGER. — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sec.

p. 187. Pl 39. fig. 5.

Description: Studied material—6 specimens. Test hyaline, perforate, cal-
careous. Shape of test lenticular, thicker at centre than on peripheries. Qutline

0*
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wavy. Chambers, in early stage, arranged trochospirally, in later stage, in an-
nular rings, in planospiral succession. Arrangement of chambers, on both sides,
most distinctly visible towards the margins. Many tiny chambers joining one
another in raspberry pattern observable on test, slightly growing in size to-
wards the youngest. On the periphery a series of small round chamberlets ob-
servable. Sutures semicircularly curved, visible on both sides of test, being
more difficult to discern or possibly quite invisible in central part of test.
Chambers pierced on either side by canal representing aperture. This circular
or oval opening is visible mainly along the marginal series of chambers. Test
wall irregularly porate.

Size: Diameter of test 430-575 pm, height 82-250 pm.

Remark: In early stage of development, the test resembles that of Eoan-
nularia eocenica. COLE et BERMUDEZ, but in later stage, its development is
continuous in a Cycloclypeus pattern, whilst in Linderina brugesi SCHLUM-
BERGER the chambers join one another in a raspberry pattern.

Geographic and stratigraphic range: Occurs in higher horizons of the Lu-
tetian, in the Auversian and Marinesian beds and the Upper Eocene of the
Paris Basin. In Hungary, it is known from the Lutetian Nummulites mille-
caput Horizon as well as the Upper Eocene of the Bakony and the Esztergom
Basin, being rather common in the Lutetian nummulitic-molluscan, clayey
sands of Dudar.

Familia: Acervulinidae SCHULTZE, 1854
Genus: Acervulina SCHULTZE, 1854

Acervulina dudarensis n. sp.
Pl XXIII, f. 4-5; Pl. XXIV, f. 1-4; Pl. XXV, {. 1-3

1973. Acervulina n. sp.? — Szérs, E.: C. R. somm. S. G. F., p. 114,

Holotypus: Stratigraphical and Paleontological Collection. Hungarian Geological Insti-
tute. No. E. 5139.

Stratum typicum: Sedimentary fill of larger gastropod shells (Velates schniideli CHEMN.,
Campanile urkutense MuN. CHALM., Ampullina perusta DEFR.) from nummulitic-
molluscan clayey sands (2 m) overlying coal measures.

Locus typicus: Kossuth shaft, Dudar, Bakony Mountains.

Derivatio nominis: The name refers to the occurence of the species at Dudar, Bakony
Mountains, Hungary.

Diagnosis: Test of irregular shape, attached, calcareous, finely perforate,
consisting of numerous, but isometric, chambers. Aperture invisible. Wall of
chambers and septa thin, finely perforate.

Description.: Studied material —30 specimens. Test hyaline, perforate, cal-
careous. Shape of test extremely variable, concavo-convex. Species living at-
tached to algal filaments, blades of seaweed, echinoderm spines or other kinds
of substratum. In accordance with this, there is a longitudinal, groove-like
depression at the attachment on one side of the test. Other side of test more or
less convex, cigar-shaped or becoming to some extent irregular, slightly
flattened. Outline generally oval or irregular. Surface of attachment sometimes
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almost round. In cases when a Posidonia blade is completely surrounded by
the growth of the attached specimen, a cylindrical shape of test may seldom
occur. The test largely varies in total length, from about 1000 to 3500 pm.
Largest width of test 500-2000 pm. Largest height of test from surface of
attachment 600-1000 p.m. Chambers arranged irregularly as a pile (aggregate).
In some thin section images one or two rather regular series of chambers ar-
ranged parallel to the attachment of the test can be observed. Test consisting
of numerous tiny, irregular, but isometric, chambers nearly equal in size with
infinitesimal growth observable in parallel with the growth of test. Chamber
walls extremely thin, fragile, wall of the outermost series of chambers may
often be broken out. Sutures irregular in behaviour and depressed. Septa be-
tween chambers thin and perforate. Aperture not observable, being replaced
by perforations. Whole surface of test densely dotted with tiny pores 3-5 um
in diameter.

Size of holotype: Total length 2600 um. Largest width of test 1100 pm.

Differential diagnosis: Fully corresponds to Acervulina sp., form found at
the locality of Cauneille in France, the only difference being that the test of
the French specimen is more recrystallized. Its varied, attached test corre-
sponds in size range figures too to the specimens here studied. I have had the
opportunity to study the material from Cauneille myself. It similar in shape
and size of test to Acervulina inhaerens SCHULTZE, species known as a now-
living form, but the wall of the test of inhaerens is dotted with large, coarse
and round pores. Unfortunately, the published figure is an idealized drawing
from which neither the shape of the chambers nor their arrangement can be
gathered.

Remark: The spiral coil around the proloculus, characteristic feature given
in the generic diagnosis (LoeBLICcH et TAPPAN 1964), cannot be observed. Simi-
larly in the generic diagnosis, coarse, large pores that may probably represent
chamber walls broken out, are quoted by the author. As for me, I found the
wall of the test to be dotted with tiny pores. At low magnification, this can
be easily mistaken for a broken-out wall, feature quite common in the material
I have studied myself. E. Sz61s (1973) quotes Acervulina n. sp.? from Upper
Lutetian deposits, from Cauneille locality in France. I saw the material he had
collected from that locality and I found the Acervulina species occurring there
to be identical with the 4. dudarensis n. sp. described here.

Association: Since the species has been recovered from the sedimentary
fill of large gastropod shells (Velates schmideli CHEMN., Ampullina perusta
DEFR., Campanile urkutense MUN. CHALM.), conclusions as to the life habits
of the species can be drawn (A. KECSKEMETI-KORMENDY, 1980. pp. 94-119).
It seems to have lived under tropical climate, in agitated, shallow seawater
with a salinity of 17 to 34%.. Shallow water depth is indicated by the presence
of Nummulites species in high numbers, too. On the basis of green algae, E.
KrivAN-HUTTER (1957) suggested a tropical-subtropical climate, a maximum
water depth of 30 m, a heavy nearshore agitation of the environment and an
argillaceous sandy bottom. The typical associated Foraminifera fauna includes
Pararotalia inermis TERQUEM, Clavulina parisiensis D'ORB., Fabiania cassis
(Opp.), Nubecularia lucifuga DEFR., Asterigerina rotula (KAUF.), ete.

Geographic and stratigraphic range: Known from deposits of allegedly
Upper Lutetian age, from Cauneille, in France. At Dudar, it is very common
in the Lutetian nummulitic-molluscan, clayey sands.
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Genus: Sphaerogypsina GALLOWAY, 1933

Sphaerogypsina globula (REUSS, 1848)
Pl. XXV, f. 4

1848. Ceriopora globulus REUss. — REuss, A. E.: Naturw. Abh. Bd. 2, t. 1. p. 33. pl. 5.
fig. 7. (teste: ELLis-MESSINA : Catalogue of Foram.)

1886. Gypsina globulus REUss. — UHLIG, V.: Jb. k. k. geol. Reichsanst. Bd. 36. Heft 1.
pp- 197-200. fig. 7-8.

1918. Gypsina globulus REUSS spec. — TRAUTH, F.: Denkschr. d. kais. Akad. d. Wiss. Bd.

95, p. 242. Pl. 111I. fig. 1.
1935. Gypsina globulina (REUSS). — CUsHMAN, J. A.: U. S. Geol. Surv. Prof. Paper. 11.

p. 64. PL. 23. fig. 4-5.
1937. Gypsina globulus (REUSS). — SILVESTRI, A.: Paleontogr. Italica. Vol. 32, suppl.

2. pp. 1566-157. Tav. VIIL (V). fig. 1.
1954. Gypsina globula (REUSS). — Corom, G.: Bol. Inst. geol. min. t. 66. p. 208. P1. XV.

fig. 11.
1957. Sphaerogypsina globula (REuss). — Purri, H. S.: Florida Geol. Surv. Bull. No. 38.

p- 143. Pl 14, fig. 7. PL 15. fig. 9.
1960. Gypsina globula (Rruss). — Topp, R.-Low, D.: Geol. Surv. Prof. Paper 260-X

p. 853. PL. 258. fig. 9.
1963. Sphaerogypsina globulus (REUSS). — Biepa, F.: Inst. Geologiczny Prace. Tom. 37.

pp. 45-46. PL. II1. fig. 6-10.
1963. Sphaerogypsina globula (REUsS 1848). — Kieser, Y.—Lorsch, D.: Geologie Jg. 12.

B. 38. p. 17. PL. V1. fig. 4.
1964. Sphaerogypsina globulus (REUsS). — LoeBLICH, A.—TAPPAN, H.: Treatise Invert.

Paleont. Part. C. Protista 2. p. C 698. fig. 569/1-2. 3
1967a. Sphaerogypsina globulus (REUSS), 1847. — VITALISNE Zinagy L.: M. All. Foldt.

Int. Evi Jel. 1965-r6l pp. 407-408. Pl. VII. fig. 14. Pl. VIIL fig, 1-2. i
1969. Sphaerogypsina globula (ReUSS), 1847. — V. Zivany L.: M. All. Foldt. Int. Evi

Jel. 1966-r6l p. 159. PL. I1L., IV., V.
1970. Sphaerogypsina globula (REUSS). — NYIRG R.: Ann. Hist. nat. Mus. Nat. Hung.

Min. et Pal. T. 62. p. 78. P1. II. fig. 9.

Description: Studied material—5 specimens. Test hyaline, perforate, cal-
careous. Chambers arranged irregularly on outer wall of globular test. Cham-
bers, as viewed from the outside, vary from irregularly polygonal to subcircular
in shape. Test consists of a lot of chambers with a diameter of 60-80 pm at
outer wall of test. Sutures forming irregular meshwork on wall of globular test.
Wall of test dotted with dense meshwork of tiny pores about 4-6 pm in dia-
meter.

Size: Diameter of test 500-1010 pm.

Remark: The externally irregular arrangement of the chambers re-
sembles to that of Qypsina plana (CARTER), but the test of this species is not
globular.

Geographic and stratigraphic range: A common species of broad geographic
and stratigraphic range, being quoted as occurring in deposits of Eocene to
Modern age at various localities (Europe, Florida, Hawaii Island). It is known
from the Oligocene and Miocene of Somalia. In Hungary it occurs in the
Nummulites brongniarti Horizon in the Bakony, the Vértes, the Buda and the
Biikk Mts, the Bicske “Embayment’” and the Esztergom Basin, being rather
common in the Lutetian nummulitic-molluscan clayey sands of Dudar.



Familia: Cymbaloporidae CusamAN, 1927
Genus: Fabiania SILVESTRI, 1924

1896.
1924.
1926.

Fabiania cassis (OPPENHEIM, 1896)
PL XXVI, f. 1-5

Patella (Cymbiola) cassis n. sp. — OPPENHEIM, P.: Z. dtsch. geol. Ges. Vol. 48. p.
55. Taf. II. fig. 2-3.

Fabiania cassis (OPPENHEIM). — SILVESTRI, A.: Atti. Ace. Sci. Veneto — Trentina
Ser. II1. Vol. XIV. pp. 7-9.

Fabiania casson (OPPENHEIM). — SILVESTRI, A.: Riv. Ital. Pal. Vol. 32. pp. 15-22.
PL 1. fig. 2-6.

1936a. Preudorbitolina cubensis CUSHMAN and BERMUDEZ, n. sp. — CUsSHMAN, J. A.—

1941.
1942.
1944.
1944.

1945.

1945.

1948.
1952.
1952.
1953.
1953.
1955.
1957.
1959.
1961.
1961.
1961.
1963.
1964.
1966.
1967.
1969.

BermupEz, P. J.: Contr. Cushman Found. For. Res. Vol. 12. p. 59. pl. 10. fig.
27-30.

Pseudorbitolina cubensis CusuHMAN and BErRMUDEzZ. — Corg, W. S.: Florida Geol.
Surv. Bull. No. 19. pp. 22-33. P 2. fig. 5-11.
Pseudorbitolina cubensis CusuMaN and BErRMUDEZ. — Cone, W. S.: Florida Geol.

Surv. Bull. No. 20. pp. 18-19. PL 3. fig. 4. Pl 5. fig. 1.

Pseudorbitolina cubensis CuSHMAN and BErRMUDEzZ. — Corg, W. S.: Florida Geol.
Surv. Bull. No. 26. pp. 35-36. Pl 2. fig. 7. PL 8. fig. 14-15. P1. 13. fig. 1-2.
Eodictyoconus cubensis (CusHMAN and BERMUDEZ), emend. CoLE and BERMUDEZ. —
Core, W. S.-BerMuDEZ, P. J.: Bull. Amer. Pal. Vol. 28. No. 113. p. 6. Pl 1. fig. 1.
PL I1. fig. 1-12. PL 11I. fig. 1-5. (teste: ELLis-MussixA : Catalogue of Foram.)
Fodictyoconus cubensis (CusHMAN and BERMUDEZ). — Cori, W. S.: Florida Geol.
Surv. Bull. No. 28. p. 98. PL 12. fig. 10, 11.

Tschoppina cubensis (CusHMAN and BERMUDEZ) var. pustolosa KE1IZER. — KEIJZER..
F. G.: Utrecht Univ. Geol. Geogr. Meded., ser. 2. No. 6, p. 214. (teste: Erris—
Messina : Catalogue of Foram.)

Fabiania cubensis (("'vsiMAN and BERMUDEZ). — CusHMAN, J. A.: Harvard Uni-
versity Press Cambridge, Mass. p. 310. pl. 52. figs. 24-25.

Fabiania cubensis (CusuMAN y BERMUDEZ). — BrerMuDEZ, P. J.: Bol. de Geol.
Vol. IT1. No. 4. p. 102. PI. XVIII. fig. 2-5.

Fabiania cubensis (CuseMAN and BErMUDEZ). — Core, W. S.: U. S. Geol. Surv.,
Prof. Paper. 244. p. 14. PL 6. fig. 13-16.

Fabiania sp. — SCHWEIGHAUSER, J.: Mém. Soc. pal. suisse. No. 70. Taf. 8. Fig.
10-11.

Fabiania saipanensis n. sp. — CorLe, W. S.—Josiax, B.: U. S. Geol. Surv. Prof.

Paper. 253. p. 28. PL. 15. fig. 1, 2.
Fabiania sp. — NEUMANN, M.—BOULANGER, D.: Bull. Soc. Géol. France. Ser. 6. Tom.
5. pp. 305-309. P1. XVIIL. fig. 1-10.

Fabiania cubensis (CvsaMAN and BERMUDEZ). — Purr, H. S.: Florida Geol. Surv.
Bull. No. 38. pp. 128-129. PI. 9. fig. 7.
Fabiania cf. cassis SILVESTRI. — AUBOUIN, J.—NEUMAXN, M.: Rev. Micropaléont..
Vol. 2. No. 1. pp. 31-49. P. 2. fig. 2-3.
Fabiania cassis SILVESTRI. — DIzER, A.: Rev. Micropaléont. Vol. 4. No. 2. pp-
80-84. PL 1. fig. 1-8. PL 2. fig. 1-3, 7.
Fabiania pentagonalis n. sp. — DizeRr, A.: Rev. de Micropaléont. Vol. 4. No. 2.

pp. 80-84. Pl 2. fig. 4-6.

Fabiania sp. — Dizer, A.: Rev. de Micropaléont. Vol. 4. No. 2. pp. 80-84. PL. 2.
fig. 8.

Fabiania cubensis (CUSHMAN et BERMUDEZ). — BrepA, F.: Inst. Geologiczny Prace.
Tom. 37. pp. 46-47. Pl. IV. fig. 1-2.

Fabiania cassis (OPPENHEIM). — LoOEBLICH, A.-TaprpaN, H.: Treatise, Invert.
Paleont. Part C. Protista 2. p. C 701. fig. 574/3-5.

Fabiania cassis (OpPENHEIM). — Sz6Ts, E.: C. R. Somm. Séane. Soc. Géol. France.
Fase. 8. p. 308.

Fabiania cassis (OPPENHEIM). — HAGN, H.— WELLNHOFER, P.: Geol. Bavarica..
Nr. 57. p. 228. Pl I. fig. 1. 5
Fabiania cassis (OpPENHEIM 1896) SILVESTRT, 1924. — V. Zivany L.: M. All. Foldt..
Int. Evi Jel. 1966-rél. pp. 160-163. P1. V1. fig. 1-13, P VII. fig. 1-9.
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1970. Fabiania cassis (OPPENHEIM). — LE CALvEz, Y.: Cahiers de Pal. C. N. R. SL p-
188. Pl 43. Fig. 5.

Description: Studied material —15 specimens. Test hyaline, perforate,
calcareous. Shape of test of an extremely varied conical form. The cone may
be flattened and regular and a transition between the two in dependence on
the shape of the base with which the test is attached to the bottom. The shape
of the base may be circular, pentagonal, elliptical and any possible transition
in between. In axial section, test conical with obtusely rounded apex. Chambers
in early stage of development arranged trochospirally. In later stage; con-
centrically, in conical shape. In early stage of development, there are three
globose chambers in the adapical part of the cone. Proloculus about 100~ 150 um
in diameter. Later chambers in cyclical series of tiers, being subdivided by
horizontal and vertical partitions. On dorsal side only cyclical series of tiers
visible, axial chamber walls and proloculus being invisible except on abraded
specimens. Wall of umbilical side and partitions imperforate, arrangement of
chambers here invisible. Sutures visible only on dorsal side. Partitions between
cyclic series of tiers and conically superimposed series of chambers quite
distinct, while axial, vertical suture observable only on abraded specimens.
On umbilical side of test, near periphery 3 to 9 round or oval regularly arranged
perforations 0.3 to 0.5 um size, varying in number in dependence on size and
shape of basal side. Outer wall coarsely perforate with pores varying between
25 and 35 pm in size. On the wall of the basal side there are irregularly ar-
ranged, tiny pores.

Size: Longest diameter of test 1100-6850 pm, shortest diameter 950-
4110 pm. Height of test 960-2750 pm.

Remark: OpPENHEIM (1896) described the species as a gastropod. SiL-
VESTRI (1924) assigned it to corals. CusEMAN (1948) was the first to assign
them to forams. Characterized by a large size and an extremely wide range of
variability, the genus was divided by earlier authors into several species. The
test varies in shape in dependence on the kind of bottom the specimen in
question is attached to. In accordance with this, the basal surface varies from
circular to pentagonal or even oval in shape. Because of the frequent transi-
tional forms, I consider these forms to represent different varieties of the
species Fabiania cassis (OPPENHEIM).

Geographic and stratigraphic range: Present in Paleocene to Upper Eocene
deposits of Italy, in the Middle and Upper Eocene of Panama, the Philippines,
Cuba and Florida, in Upper Eocene allochtonous limestones in the Calcareous
Alps. In France it was found in Lutetian deposits cut by boreholes. In Turkey
and Greece it is known from several Lutetian localities. In Hungary, it occurs
in the Middle Eocene of the N Bakony Mts, being rather common in the Lute-
tian nummulitic-molluscan clayey sands of Dudar.
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Genus: Hallyardia HERON-ALLEN et EARLAND in HALKYARD, 1918

Halkyardia minima (L1EBUS, 1911)
Pl. XXVII, f. 1-2

1911. Cymbalopora radiata HAG. var. minima nov. — LieBus, A.: Sitzber. Akad. Wiss.
Wien. Bd. 120. Abt. 1. p. 952. PL. III. fig. 7.

1918. Linderina chapmani HALKYARD. — HarLkyarp, E.: Lit. Phil. Soc. Mem. Proc.
vol. 62. pt. 2. no. 6. p. 110. Pl 6. fig. 8-9. (teste: ELuis-MEessiNa: Catalogue of
Foram.)

1952. Halkyardia minima (LigBUs). — BeErmuDEZ, P. J.: Bol. de Geol. Vol. II. No. 4. p.
101. P1. XVIII. fig. 9.

1955. Halkyardia minima (L1IEBUS). — KAASSCHIETER, J. P. H.: Verh. Kon. Ned. Akad.
Wet. Nat. ser. 1. Vol. 21. No. 2. p. 91. P1. 8. fig. 1.

1964. Halkyardia minima (LieBus). — LoeBricH, A.-Tappax, H.: Treatise Invert.
Paleont. Part C. Protista 2. p. C 702. fig. 575/5.

1967. Halkyardia minima (LieBus). — HacN, H.-WELLNHOFER, P.: Geol. Bavarica.
Nr. 57. p. 229. PI III. fig. 1. PL IV. fig. 5.

1969. Halkyardia minima (LieBus). — CiMERMAN, F.: Roez, pol. Tow. geol. Tom. 39.

fasc. 1-3. pp. 298-299. B

1969. Halkyardia minima (Liesus), 1911. — V. Zinary L.: M. All. Foldt. Int. Bvi Jel.
1966-161 p. 160. Pl. 1. fig. 5-10.

1970. Halkyardia minima (L1EBUS). — LE CALvEZ, Y.: Cahiers de Pal. C. N. R. Se. p.
189. Pl. 42. fig. 1, 7.

1970. Hallyardia minima (L1eBUs). — NYirO R.: Ann. Hist. nat. Mus. Nat. Hung. Min.
et Pal. T. 62. p. 78. Pl IL. fig. 10.

Description: Studied material —10 specimens. Test hyaline, perforate,
calcareous. Shape of test biconical, almost circular when viewed from dorsal
side, peripheral margin wavy. In lateral view, dorsal side conical, umbilical side
may vary from flat to slightly emergent. Apex of conical dorsal side rounded,
margin blunt where dorsal and umbilical sides meet. Early chambers ar-
ranged irregularly or in raspberry pattern, later ones arranged in annular series.
On dorsal side, earlier chambers invisible, annularly arranged later chambers
small and numerous and quite distinct. Sutures, on dorsal side, semicircularly
curved, being observed to form a vertical succession of well-arranged series.
On dorsal side, fine, tiny pores visible, becoming more closely spaced and larger
towards the margin. In slightly elevated area at centre of vertical side, pores
somewhat coarser, 10-12 pm, ribs and hollows in between radiating from area
dotted with smaller pores, 8-10 um: Dorsal side smooth. In central part of
ventral side, in some specimens, there is a slightly elevated, plug-like area, in
other specimens, there is a hollow instead. This central area is surrounded by
radially ribbed area. Ribs 40-50 pm thick, 40-45 um apart.

Size: Diameter of test 285-560 wm, its height 205-360 um. Diameter of
umbilical plug 150-230 pm.

Remark: The test of Halkyardia minima (LIEBUS) resembles that of H.
maxima CIMERMAN, but is smaller than that. The most noteworthy difference
is that H. mazxima has a concavo-convex or, less frequently, planoconvex test,
while the test of H. minima is always biconvex, the dorsal side being more con-
vex as compared to the ventral one.

Geographic and stratigraphic range: Present in the Marinesian beds of the
Paris Basin. In Yugoslavia, it occurs in the Middle Eocene of Dalmatia; in
Italy, from the top of the Paleocene to the base of the Priabonian; in Germany,
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in Upper Eocene allochtonous rocks. In Hungary, it is common in the Lutetian
Nummaulites perforatus Horizon, being abundant in the Lutetian nummulitic-
molluscan clayey sands of Dudar.

Familia: Homotrematidae CusEMAN, 1927
Subfamilia: Viectoriellinae CHAPNA et CRESPIN, 1930
Genus: Horupertia YABE et HANzAWA, 1925

Borupertia cristata (GOMBEL, 1868)
Pl. XXVII, £. 3-5

1868. Truncatulina cristata n. sp. — GUMBEL, C. W.: Abh. k. bayer. Akad. Wiss. X. Bd.
1I. Abt., p. 660. P1. II. fig. 105. a-b.

1886. Rupertia incrassata n. sp. — UHLIG, V.: Jb. k. k. geol. Reichsanst. Bd. 36. Heft
1. p. 185. PI. IV. fig. 3-4., 6-9. (non fig. 5a-d).

1905. Rupertia incrassata URLIG. — LEARDI, Z. in ATRAGHI: Att. Soc. Ital. Sci. Nat. 44.
pp. 101-103. PI. 1. fig. 1-3., 10-11.

1905. Rupertia Uhligi n. sp. — LEARDI, Z. in ATRAGHI: Att. Soc. Ital. Sci. Nat. 44. pp.
103-105. PI. 1. fig. 4-6., 8-9.

1952, Forupertia incrassata (UHLIG) var. laevis var. nov. — GRIMSDALE, T. F.: Bull. brit.
Mus. nat. Hist. Vol. I. No. 8, p. 239. Pl 20. fig. 15-21.

1955. Korupertia cristata (GOMBEL) 1868. — HAGN, H.: Paldont. Z. Bd. 29. 1/2. pp. 50-59.
Pl 4. fig. 1-7. PL 5. fig. 1-13. PI. 6. fig. 1-4.

1967. Forupertia cristata (GOMBEL). — HAGN, H-~WELLNHOFER, P.: Geol. Bavarica. Nr.
57. p. 231. PL IV. fig. 1. ;

1967a. Rupertia incrassata Unric, 1886. — V. Zmany L.: M. All. Féldt. Int. Evi Jel.
1965-r6l. p. 408. Pl. VIII. fig. 5-17.

Description: Studied material —5 specimens. Test hyaline, perforate, cal-
careous. Shape of test conical, elongate in direction of spiral coil, subcylindrical,
periphery angular. Attached with spiral side, varying from circular to oval in
outline. May be flat or slightly concave. Chambers, in early stage of develop-
ment, arranged trochospirally, later chambers coiled about axial hollow,
being slightly rounded. Chambers rhomboidal in form, growing in size from
early chambers towards later ones. On dorsal side, as a rule, all chambers
visible; on umbilical side, only 5-6 chambers of final whorl being so. Sutures
slightly curved, difficult to discern owing to coarsely porate, locally strongly
tuberculate wall of test. Aperture, on umbilical side, a slitlike interiomarginal
opening with lip at margin of last chamber, along final suture. Wall coarsely
and densely perforate. Pores varying from 10 to 15 pm in diameter. Wall of
some chambers ornamented, on umbilical side, with large globose tubercles
50 to 80 pm in diameter, some of them perforate. In some places, no ornamenta-
tion on chamber surface.

Size: Diameter of test 960-1950 pm, height of test 750-1370 pm.

Remark: H. Haex (1955) revided GUMBEL’s species from the Bavarian
Alps. The material studied by Haex had also derived from the Bavarian Alps.
As a result of his studies, he placed GUMBEL's T'runcatulina cristata in the genus
Eoruperta. Its test resembles that of K. magna (Lt CALvEZ), but this one has a
less conical test, there being no tuberculate ornamentation on its wall surface.

Geographic and stratiraphic range: Present in the Eocene Stockletten Marl
of the Bavarian Alps, in the Upper Eocene of the Carpathians in Poland and
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the Eocene of Ttaly. It occurs in the Middle Eocene of Iraq. E Arabia and Turkey
as well as in Upper Eocene limestones in Germany, redeposited from the Cal-
careous Alps. In Hungary it occurs in the Nummulites fabianii Horizon of the
Biikk Mountains, being not too frequent in the Lutetian nummulitic-molluscan
clayey sands of Dudar.

Eorupertia magna (L CALVEZ, 1949)
Pl XXVIII, {. 1-4

1949. Gyroidinelle magna n. sp. — Lt CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p. 27.
Pl VI. fig. 103-105.

1961. Gyroidinella magna Y. LE CALVEZ — KAASSCHIETER, J. P. H.: Inst. Roy. Se. Nat.
Belg. Mém. No. 147. p. 244. Pl. XVI. fig. 14.

1964. Horupertia magna (Y. LE CALvez). — LoBLICH, A.-TAappaxN, H.: Treatise Invert.
Paleont. Part C. Protista 2. p. C 709. fig. 582/1-3.

1970. Guroidinelle magna L CALVEzZ. — LE CALvVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p.
189.

Description: Studied material —5 specimens. Test hyaline, perforate, cal-
careous. Shape of test conical. Test attached with spiral side to bottom,
attachment area varying from circular to oval in shape. Periphery slightly
angular and rounded, where spiral and umbilical sides meet. Chambers arranged,
in early stage of development, trochospirally, later chambers coiled spirally
about axial hollow. Shape of chambers angularly rhomboidal, all chambers
being well observable on spiral side. On umbilical side 6-10 chambers of final
whorl visible. Chambers grow in size with growth of test, the final chamber
being the biggest. Sutures on spiral side slightly curved, thick, quite distinct.
Since the chamber wall is often broken out, the thickness and the degree of
perforation of the septa can be readily observed. On umbilical side, suture
straight, radial and slightly depressed. Aperture interiomarginal, representing
a slitlike opening with narrow lip, extending at margin of final chamber from
umbilical area towards the margins. Both wall of test and internal septa dotted
with closely spaced, large pores 14 to 18 pm in diameter. Umbilical area of
ventral side oriented with axial pillars connected by canals.

Size: Longest diameter of test 930-3700 pm, shortest diameter 710-
2050 pm, height 545-1230 pm.

Remark: The genus Gyroidinella which LogBLICH et TAPPAN (1964) in-
cluded in the genus Eorupertia had been described by L CALvEZ (1949). In
1970, LE CaLvEz placed the species again in the genus Gyroidinella. The test
of Eorupertia magna (LE CALVEZ) is similar to that of K. cristata (GUMBEL),
but the test of this species is more irregular, more uncoiled, more highspired
and the wall of the test is locally tuberculate.

Geographic and stratigraphic range: Present in higher zones of the Lutetian
in the Paris Basin, in the Middle Eocene of Belgium and the Eocene of Izrael.
Not too frequent in the Lutetian nummulitic-molluscan clayey sands of Dudar.
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Superfamilia: Cassidulinacea p'ORBIGNY, 1839
Familia: Nonionidae ScHULTZE, 1854

Subfamilia: Chilostomellinae Brapy, 1881
Genus: Nonion DE MONTFORT, 1808

Nonion scaphum (FICHTEL et MoLL, 1978)
Pl. XXIX, f. 1-2

1798. Nautilus scapha FicaTeL et MoLn. — FicaTEL, L.-Morr, J.: Test. Michr. p. 105.
L. 19. fig. d-f. (teste: ELLis—-MEssiNaA: Catalogue of Foram.)

1846. Nonionina communis, D’ORBIGNY. — D’ORBIGNY, A.: Foram. Foss. Bass. Tert.
Vienne. p. 106. P1. V. fig. 7, 8. *

1882. Nonionina communis, D’ORB. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2.
p. 42. Pl 11. fig. 6a-c.

1955. Nonion scaphum (Ficuten and MorL). — BrATIA, S. B.: Journ. of Paleont. Vol.
29. No. 4. p. 677. Pl 66. fig. 3a, b.

1961. Nonion scaphum (FicHTEL and MorLL). — KAASSCHIETER, J. . H.: Inst. Roy. Sc.

Nat. Belg. Mém. No. 147. p. 204. Pl. X. fig. 14, PIl. XI. fig. 5.

1970. Florilus scaphus (FicHTEL et MoLr, 1798). — Kigsger, Y.: Paldont. Abh. A. Bd.
IV. Heft 2. p. 282. Pl. XV. fig. 6.

1970. Nonson commune (D’ORBIGNY). — LE CALVEZ, Y.: Cahiers de Pal. C. N. R. Sc. p.
191. P1. 27. fig. 5.

Description: Studied material—7 specimens. Test hyaline, perforate, cal-
careous. Shape of test, in lateral view, slightly elongate, oval, slightly tapering
at the top. In an upright position with the test standing on its edge, the oval
shape is strongly widening with the final chamber at the top, being more
compressed at the base. Periphery rounded. Chamber arrangement planospiral,
involute. Test formed of numerous chambers gradually increasing in size as
added. Chambers externally rounded. Sutures quite distinct, radial, slightly
curved and depressed. Aperture an equatorial interiomarginal slit situated
symmetrically at margin of final chamber along final suture. Wall finely porate.

Size: Longest diameter of test 300-530 pm, its shortest diameter 205-
350 um. Thickness of final chamber in test standing on its edge 110-260 pm.

Remarl: In his revision of the smaller Foraminifera of the Vienna Basin,
Marxks (1901) pointed out that N. scaphum (FicaTEL et MorL) and Nonion
commune (D’ORBIGNY) were synonyms and suggested, by virtue of priority,
the specific name N. scaphum (FicETEL et MorL). His suggestion was accepted
by KASSCHIETER and is corroborated by my own results.

Geographic and stratigraphic range. Widespread, being known from a lot
of localities. Present in modern sediments of the Adriatic Sea. Occurs from
Eocene to Present in England, from Paleocene to Oligocene in the Paris Basin,
in the Eocene of Belgium and the Netherland and the Miocene of the Vienna
Basin. At Dudar, it is rather common in the Lutetian nummulitic-molluscan
clayey sands.
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Familia: Anomalinidae CusaMAN, 1927
Subfamilin: Anomalininae Cusamax, 1927
Genus: Hanzawain AsAxo, 1944

Hanzawaia producta (TERQUEM, 1882)
Pl XXIX, f. 3-5

1882. Truncatulina producta, TERQ. — TERQUEM, M.: Mém. Soc. Géol. Fr. sér. 3. t. 2. p. +
92. Pl IX. fig. 20-21.

1949. Cibicides productus (TERQUEM). — LE CaLvez, Y.: Mém. Carte Géol. Déta. Fr. p.
47. P1. 1V. fig. 69-T1.

1961. Hanzawaia producta (TERQUEM). — KAASSCHIETER, J. . H.: Inst. Roy. Sc. Nat.
Belg. Mém. No. 147. p. 226. Pl. XIII. fig. 13.

1970. Hanzawaia producta (TERQUEM, 1882). — Kieser, Y.: Paldont. Abh. A. Bd. 1V.
Heft 2. p. 3, 7. P1. XXI. fig. 2.

1970. Hanzawaia producta (TERQUEM). — LE CALVEz, Y.: Cahiers de Pal. C. N. R. Se.
pp. 201-202. Pl. 44. fig. 3, 9.

1970. Hanzawaia producta (TERQUEM). — NYfRO R.: Ann. Hist. nat. Mus. Nat. Hung.
Min. et Pal. T. 62 p. 80. PL II. fig. 16-17.

Description.: Studied material—8 specimens. Test hyaline, perforate, cal-
careous. Shape of test planoconvex, plain on one side. convex on other. Out-
line oval, slightly lobate. Periphery slightly blunt and keeled. Chamber arrange-
ment trochospiral. On spiral side, elevated laps on lower margin of chamber
partially or completely overlapping chambers of previous whorl and com-
monly coalescing over entire central area. Umbilical side involute. Chambers
rhomboidal in shape, varying in size from older to younger. Youngest chamber
on umbilical side strongly inflated, convex. Aperture an arch on periphery
extending like a loop onto convex involute side, but also laterally continuous
with supplementary openings under umbilical flaps of final chamber on spiral
side. Wall of test strongly, densely perforate, except for central flaps of spiral
side, sutures and peripheral keel.

Size: Largest diameter of test 300-500 pm, its shortest diameter 260-
370 pm, its height 135-220 pm.

Remark: Differs from Cibicides by the presence of spiral flaps on the test
of Hanzawaia producta (TERQUEM).

Geographic and stratigraphic range: Known from Cuisian to Marinesian
beds at several Paris Basin localities and from the Eocene of Belgium, Germany
and the Netherlands. In Hungary, it occurs in the Lutetian of Weimpuszta.
At Dudar, it is not too frequent in the Lutetian nummulitic-molluscan clayey
sands.

Superfamilia: Robertinacea REguss, 1850

Familia: Ceratobuliminidae CusaMan, 1927

Subfamilia: Ceratobulimininae Cusaman, 1927
Genus: Lamarckint BERTHELIN, 1881

Lamarckina erinacea (KARRER, 1868)
Pl XXX, f. 1-2

1868. Pulvinulina erinacea KARR. — IKKARRER, F.: Sitz. Math. Nat. Akad. Wiss. Bd. 58.
Abt. 1. p. 187. Taf. V. fig. 6.

1064. Lamarckina erinacea (KARRER). — LoeBrICcH, A.-Tarpax, H.: Treatise, Invert. Pa-
leont. Part C. Protista 2. p. C 769. fig. 631/4.
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1970. Lamarckina erinacea (KARRER). — LE CALvVEz, Y.: Cahiers de Pal. C. N. R. Sc.

pp- 203-204. Pl 37. fig. 7

Description: Studied material—4 specimens. Test hyaline, perforate, cal-
careous. Shape of test plano-convex. Spiral side convex, umbilical side almost
plain. Equatorial section subcircular. Periphery blunt with very thick keel.
Chambers arranged trochospirally. On spiral side, chambers of all whorls
wvisible, on umbilical side only those of final whorl observable. Chambers
rapidly growing in size, initially angled rhomboidal in shape, to become later
increasingly more inflated. Youngest chamber hemispherical. Test consisting
of a few chambers. On umbilical side, final chamber almost completely occu-
pying half of area. Sutures on spiral side curved and heavily depressed, on ven-
tral side radial and slightly depressed. Aperture situated on umbilical side. At
umbilicus, a few chambers surround the deep and vaulted aperture. Spiral
side 1rreoula.rly. finely porate. Ventral side sporadically porate. Dorsal side
heavily pitted and tuberculate, ventral side smooth and bright. ;

Size: Largest diameter in apertural view 410-440 pm, smallest diameter
380-410 pm, diameter of aperture 80-90 um, height of test 230-250 um.

Remark: The test of Lamarckine erinacea (KARRER) resembles that of
L. ovula Le CALVEZ, but this one has a smooth dorsal side lacking tubercles.
In addition, similar forms are L. halkyardi Cusamax and L. hispida COREYELL
et EmBIcH, forms figured by SAcAL-DEBOURLE-CUVILLIER (1957) from the
Upper Eocene of the Aquitanian Basin.

Geographic and stratigraphic range: Known from one or two localities in
the Cuisian and Marinesian beds of the Paris Basin. In Yugoslavia it was
found in Miocene deposits. At Dudar, rather sparse in Lutetian nummulitic-
molluscan clayey sands.

Subfamilia: Epistomininae WEDEKIXD, 1937
Genus: Lamarckina BERTHELIN, 1881

Schlosserina asterites (GUMBEL, 1868)
Pl. XXX, f. 3-5

1868. Rosalina asterites n. sp. — GUMBEL, C. W.: Abh. bayer. Akad. Wiss. X. Bd. II.
Abt. p. 658. pl. 2. fig. 101a-c.
1875a. Discorbina asterites GiMB. — HANTKEN, M.: Jb. geol. Anst. Bd. 4. p. 75. '

1886. Pulvinulina concentrica PARKER et JONES. — UHLIG, V.: Jb. k. k. geol. Reichsanist.
Bd. 36. Heft 1. p. 190. pl. 3. fig. 3, 4

1954, Sehlosserina asterites (GEMBEL). — HacN, H.: Contr. Cuch. Found. FForam. Res.
Vol. V. Part 1. p. 18. Pl 3. fig. 15 a, b, Pl. 4. fig. 1, 2. .

1964. Seilosserina asterites (GUMBEL). — LOEBLICH, A.-TarraN, H.: Treatise. Invert.
Paleont. Part C. Protista 2. p. C 777. fig. 640/1. s

1967a. Stomatorbina torrei (CusHMAN et BErMuDEZ), 1937. — V. Ziamy L.: M. All
Foldt. Int. Evi Jel. 1965-r6l. p. 404. Pl. VII. fig. 1-5. ‘

1983. Sellosserina asterites (GEMBEL). — SETIAWAN, J. R.: Utrecht Micropal. Buli. 29. p.

134. pl. XV. fig. 1.

Description: Studied material—8 specimens. Wall hyaline, perforate, cal-
careous. Shape biconvex, low-spired. Test outline round with keeled periphery.
Dorsal side convex, ventral side flat or slightly concave and involute. Chambers
arranged trochospirally. All chambers on the dorsal side are visible, though
in the central area the chambers are partially hidden by the heavily thickened
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suture. On ventral side, only chambers of final whorl visible. Chambers angled
rhomboidal in shape, growing in size from oldest towards youngest. On dorsal
side, final whorl composed of six chambers. On ventral side 6-7 chambers
visible, final chamber being heavily inflated as compared to preceding ones.
Umbilicus narrow and deep. On dorsal side, sutures limbate, slightly arcuate,
extending on to peripheries, resulting in keeled periphery. On ventral side,
sutures between chambers straight, radial and deep. Aperture multiple. Pri-
mary aperture on umbilical side a narrow slit at base of final chamber. Second-
ary apertures on ventral side of each chamber, close to periphery of test and
parallel to it, being filled with lighter shell material. In addition, there are
radially arranged openings along the septa on the ventral side. Finally, several
pores can be observed on the final chamber face. Now and there they appear
already on the surface of earlier chambers. Pore diameter 20-40 pm.

Size: Largest diameter of test 610-1750 pm, smallest diameter 480-
1250 pm, height 275-725 pm.

Remark: On GUMBEL's original figure a small umbilical plug on the ventral
side can be seen which may be either a cavity-fill or an error of drawing. This
species of GUMBEL was revised by H. Hacx (1954). The appearance on earlier
chambers of ventral pores is not mentioned in his description of the species.
V. UnLic (1886) gave a good description of this species which he referred to
as Pulvinulina concentrica PARKER et JONES, but it is not identical with
PARKER’s original species which was described as a now-living form from
Shetland Island. It corresponds, however, very well to the specimens studied
by the present writer. Schlosserina asterites (GUMBEL) is strikingly similar to
Stomatorbina torrei (CusaMAN et BErRMUDEZ). The main difference between
the two is that asterites has a multiple system of apertures and that there are
pores on the ventral side of the final chamber and that the septa on the dorsal
side are a little more inflated. Thus the two species may be identical. Lons-
LicH et Tappax discussed the two genera separately. X-ray analysis has
detected the presence of calcite in the wall of Schlosserina with traces of ara-
gonite in some parts of it, whilst the wall of Stomatorbina is composed of
aragonite. The number of specimens available is not enough for settling the
question definitively.

Geographic and stratigraphic range: Occurs in the Eocene Stockletten Marl
of the Bavarian Alps, in the Eocene of the Polish Carpathians, and the Priabo-
nian of Italy. In Hungary it is common to the Upper Lutetian and the Pria-
bonian Nummulites fabianii Horizon in the Bakony, Biikk and Esztergom
areas. In addition, it was reported from the “‘Clavulina szabéi”’ Beds. At Dudar,
not too frequent in Lutetian nummulitic-molluscan clayey sands.

3. Biostratigraphic interpretation

The nummulitic-molluscan clayey sand of Dudar forms the basal part of
the Mor Siltstone Formation, being separated by a transitional layer of 30 to
50 cm thickness from the coal measures assigned to the Tatabanya Formation.
It is overlain by limestones that commonly vary in thickness (main nummulitic
limestone: Sz6c Limestone Formation) and that are readily divisible into
biostratigraphic horizons, being followed, in turn, by a marl layer abounding
with planktonic organism (Mor Siltstone Formation).
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Data concerning the age of the clayey sands from Dudar studied by me
are to be found in works of several authors.

E. Széts (1956) divided the Middle Eocene into Londonian, Lutetian and
Bartonian stages and assigned the “molluscan-nummulitic clayey sands™ of
Dudar to the Londonian.

The age of the upper seam of the coal measures of Dudar was determined
as Upper Lutetian (KoPER-KECSKEMETI 1964a, b, 19652, b, KoPEk-KECS-
KEMETI-DUuDpIicH 1965, 1966, KoPER-DubpicH-KECSKEMETI 1971a, b, KoPEK
1980). The clayey sand that follows almost immediately above the former
should be assigned to the same stratigraphic unit.

L. Stravsz (1966) considered the same formation, by relying on the
gastropodal fauna from it, to be Lutetian in age, too.

I have attempted to ascess the clayey sand layer under consideration
biostratigraphically—for lack of planktcnic Foraminifera—by relying on the
time ranges of the benthonic forms. Although most of the benthonic forams
can be used primarily for palecenvirenmental interpretations, some species
or groups may well be of biostratigraphic value. The mcre species are under-
stood in terms of time range, the higher certainty and precision may be achieved
in our assessment of the possible age of the formation being studied.

For a clarification of the chronostratigraphic units involved, let us present,
in a separate table (Table 1), those planktonic and nannoplanktonic biozones
within the Eocene that have found an ever widening and ever more general
use. The radiometric dates of the particular time units within the table derive
from the work of HARDENBOL-BERGGREN (1978). The chronostratigraphic
classification and the planktonic and nannoplanktonic biozones have been
borrowed from the compilation of Bicxor and CAVELIER (in POoMEROL 1981).
In the afore-mentioned volume the authors gave the planktonic zones in a
synthesized form based on BoLrr (1966), BERGGREN (1971) and STAINFORTH
et al. (1975)—classification that has found widest acceptance on a worldwide
scale. Some of the above zones could be identified in Hungary as well (L.
VirAris-Ziary 1967b, 1971, K. HorVATH-KOLLANYT 1983).

Braxor and CAVELIER (in PomEROL 1981) divided the Middle Eocene, on
the basis of MARTINT’s (1971) nannoplankton studies, into Lutetian and Barto-
nian stages. This view stemmed from the fact that it had been ascertained
that the original stratotype of the Lutetian represented only the lower interval
of the Middle Eocene. Within this one, MARTINT (1971) could prove by nanno-
planktonic results (NP 17 zone) that the Bartonian stage postdated the Lute-
tian, but that it predated the Priabonian. Thus, the Bartonian is now regarded
as belonging to the upper part of the Middle Eocene.

In the Parisian basin, the Auversian, Marinesian and Ludian formations
that had formerly been looked at as independent stages (PoMEROL 1962, 1973,
1981, PoMEROL et al. 1965, L CaLvez 1970), were identified with the Barto-
nian and assigned to the Upper Eocene, similarly to the cace of the Bartonian
which, at that time, was still being regarded by all as Upper Eocene. A recent
argument in favour of the Middle Eocene assignation of the Bartonian is the
fact that Bice (1982), while studying the Auversian profile of LE GUEPELLE,
identified Middle Eocene planktonic forams—Truncorotaloides pseudodubius
(BAxDY) (=7 rohri BRONNIMANN et BERMUDEZ) and Morozovelle spinulosa
(CusHMAN).
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With a view to the foregoing, I accept to opinion suggesting that the
Middle Eocene is divided into Lutetian and Bartonian stages and it is in this
sense that the terms under consideration will hereinafter be referred to.

In Table 2 the time ranges, based on the available literature, of all the
benthonic species identified by me from the nummulitic—molluscan clayey
sands of Dudar are summarized.

The stage names are used as given in Table 1.

All species recovered from the studied material have been figured in the
succession of their appearance. The stratigraphic range of some species is
uncertain, since they derived from localities which had been described long
ago and which may have changed in stratigraphic assignment which I have
been unable to check.:

As obvious from the tabulation, the fauna of Dudar is Middle Eocene in
age, belonging rather to the middle part of this stratigraphic unit.

This opinion is supported by the presence of Valvulina pupa v ORB.,
V. guilloumeir LE CALVEzZ, Miliola brevidentata (LE CALvEZ), Discorbis rotata
(TErRQUEM), Rotalia trochidiformis LAMARCK, Cibicides robustus Lk CALVEZ
which are hitherto known solely from the middle Middle Eocene.

To approach the problem from a different direction, I have carried out
the study of borehole Dudar 240 which intersected with no interruption the
whole sequence overlying the coal measures. The results are listed in Table 3.
In the borehole the coal measures (Tatabanya Formation) is overlain, between
268.3-268.7 m, by the nummulitic—molluscan sands (Mér Siltstone Formation)
studied by me. Above it the so-called main nummulitic limestone (Széc Lime-
stone Formation) follows with a continuous transition up to 218.0 m. Last to
follow is the foraminiferal marl (Mér Siltstone Formation) up to 145.3 m.

This sequence exhibits, typically enough, the Eocene stratigraphy in the
Dudar basin. The limestone and the marl may considerably vary in thickness
in dependence on whether a marginal or a basinal facies is being dealt with.
The limestone facies within the basin may be completely replaced by foramini-
feral marls that may attain even 120-140 m in thickness (Sz61s 1956), whereas
in the marginal zone of the basin a limestone sequence about 100 m thick
(Sz6Ts 1956) may be encountered.

In the borehole, in the 268.3-268.7 m interval, a faunal assemblage similar
to the one recoverable from the decanted clay can be found, but it is much
more scant and more poorly preserved than this one. In the rock mainly
thicker-walled forms can be found which occur very frequently in the gastropod
shellfill, e.g. Halkyazdza minima (LIEBUS), Pararotalia inermis (TERQUEM),
Clavulina parisiensis D’ORB. ; forms of thinner shell wall are sparsely represent-
ed: Cibicides carinatus (TERQUEM) Discorbis perplexa LE CALVEZ, ete.

The main nummulitic limestone almost 50 m thick above the clayey sand
has not been analyzed for smaller Foraminifera. The larger Foraminifera
recovered from the limestone and the gastropod shells: Nummaulites puschi
D’ ArcHIAC, N. majzoni KECSKEMETI, N. iohannis KECSKEMETI, N. zircensis
KEcSkEMETT, N. variolarius (LAMARCK) etc., suggest that both the nummulitic—
molluscan clayey sand and this part of the Széc Limestone Formation re-
present the upper part of the Middle Eocene (oral communication by T. KEcs-
KEMETI).

The limestone is overlain with a continuous transition by the foraminiferal
marl of the Mér Siltstone Formation (218.0-145.3 m). Higher up the borehole,

7
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the planktonic forams are becoming gradually more significant, along with
the benthonic ones, which they will finally outnumber.

To make it more clear, I have shown in Table 4 the stratigraphic ranges
of the planktonic forams occurring in borehole Dudar 240, the data having
been taken from the relevant literature.

From 218.0 m higher upwards, the planktonic forams characteristic of
the Middle Eocene and getting extinct at the top of the Middle Eocene such
as Truncorotaloides topilensis (CUSHMAN), 1'. 7ohri BRONNIMANN et BERMUDEZ,
Globorotalia spinuloinflate (BANDY) and @. spinulosa CusnMAN, etc. gradually
appear. The same holds true of Globigerina theka mexicana barrt BRONNIMANN
appearing as late as the top of the Middle Eocene Globigerinatheka subconglo-
bata Zone. Thus the conclusion can be drawn for certain that even the 218.0-
170.6 m interval of this borehole cannot be older than the upper part of the
Middle Eocene Globigerinatheka subconglobata Zone.

Between 170.6 and 155.2 m, the planktonic forams are found in ever
growing numbers of species and specimens. Upper Eocene forms such as
Globigerina corpulenta SuBBOTINA and Globigerinatheka subconglobata luter-
bacheri BoLL1 gradually appear too, but these species are still concurring with
forms getting extinct at the top of the Middle Eocene such as T'runcorotaloides
rohri BRONNIMANN et BERMUDEZ, 7'. fopilensis (CUSHMAN), GQloborotalia spi-
nulosa CusHMAN, G. spinuloinflate (BANDY), G. bullbrooki Boirvi, G. lehneri
CusaMAN et JARvis, etc. The concurrence of the afore-listed species indicates
that this interval of the borehole must belong to the 7runcorotaloides rohri
Zone.

From 155.2 m onwards, the forms getting extinct at the top of the Middle
Eocene disappear and the species Globigerinatheka semiinvoluta (KEIJZER)
appears. Both the appearance and the extinction of this species fall into the
lower zone of the Upper Eocene, i.e. into the Globigerinatheka semiinvoluta
Zone. Along with it, several Upper Eocene forms such as Globigerinatheka
index tropicalis (BLow et BANNER), Globorotalia cerroazulensis cerroazulensis
(CoLr), and Globigerina gortanii practurritillina BLow et BANNER, etc. ap-
pear, too.

This is by and large the same as the Upper Eocene Isthmolitus recurvus
Zone (above 155.2 m) described from borehole Dudar 240 in BArLDI-BEKE
1971 which begins a little bit above the Middle Eocene—Upper Eocene
boundary.

SAMUEL (1972) elaborated the planktonic Foraminifera fauna from several
Bakony Mts boreholes, including Dudar 240. In the light of the results arrived
at he believed to have discovered at the Middle/Upper Eocene boundary in
the Bakony Mts the Turborotalia (A.) rotundomarginata Subzone established
by SuBBoTrINA (1953). In his opinion, the species Zruncorotaloides ex gr. rohri
BRONNIMANN et BErMUDEZ and Globigerapsis mexicane (CUSHMAN) [ = Globi-
gerapsis semitnvoluta (KE17ZER)] occur together. This means that he postulated
the non-extinction of the Truncorotaloides species in latest Mid-Eocene time
in the Bakony Mts, arguing that they are still present at the base of the Upper
Eocene. The upper boundary of the Middle Eocene in borehole Dudar 240 is
drawn by him at 178.0 m which is probably due to the afore-mentioned caus es.
The fact is, however, that there is no other literature reference to the occ ur
rence of Truncorotaloides spacies in Upper Eocene deposits and even the prob-
ability of their local survival in what is now the Bakony Mts is infinitesimal. In
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modern syntheses the lower boundary of the Upper Eocene is reckoned from
the extinction of the Truncorotaloides species and the first appearance of
Qlobigerinatheka semiinvoluta (KEIJZER), respectively.

By the way, my own studies have not confirmed the above suggestions
of SAMUEL, as the fauna of samples from both below and above 178.0 m is
nearly the same, there being nothing to justify their separation.

All in all, let us conclude that the rock enclosing the studied forami-
niferal fauna, i.e. the nummulitic—molluscan clayey sand belonging to the
lower part of the Mor Siltstone Formation, is dated, in terms of benthonic
smaller forams, as the middle of the Middle Eocene. This would correspond,
with high probability, to the Morozovella lehneri (= Globorotalia lehmeri) Zone.

This assignation is supported by the age of the overlying formations, too.
The limestone grading out of the clayey sand marks, even in terms of the larger
foraminiferal record, the upper Middle Eocene Nummulites perforatus Horizon
(oral communication by T. Kecskemiirr). The age of the foraminiferal marl
grading out of this, similarly with no break in sedimentation, van be verified
by planktonic forams and it does certainly not predate the M. orozovella lehneri
Zone, but its uppermost interval already belongs to the Upper Eocene Globi-
gerinatheka semiinvoluta Zone. Exact zonal boundaries could be traced only
at the Middle/Upper Eocene boundary and at the base of the T'runcorotaloides
rohri Zone. The limestone and the lower part of the foraminiferal marl belong
very probably to the Morozovella lehneri and Orbulinoides beckmanni Zones,
but no precision to their exact position therein can be added.

4. Paleoecological interpretation

The soundest base for paleoecological conclusions from the composition
of the fossil material is provided by studies on now-living faunal associations.
By virtue of the principle of actualism similar faunal composition is with high
probability the reflection of similar paleoenvironments.

The habitat of benthonic Foraminifera is characterized by particular
physical, chemical and biological factors. Physical factors are water depth,
temperature, light penetration, water movement and type of bottom. The
chemical factors include the salinity of the seawater, the distribution of the
chemical elements, etc. Finally, the biological factors include food and possi-
bilities for its recharge, symbiotic organisms, parasites, scavengers, etc.

Their is a wealth of literature devoted to the ecology of now-living Fora-
minifera. This is owed mainly to oceanographic research that has gradually
grown in intensity since the 1960’s.

In compiling this work I have used primarily the syntheses of PHLEGER
(1960), PaLEGER-PARKER (1951) and MURRAY (1968a, b, 1973) as well as M.
Horvaire's dissertation submitted in 1980 for acquisition of the academic
degree of candidate for D. Sc.

The ecological interpretation of the fossil material was handicapped by
two things. On the one hand, the fact that the benthonic forams studied were
recovered from a particular lithostratigraphic unit (the basal 1-2 m of the
Mér Siltstone Formation) rather than a particular profile. On the other hand,
that these forams derived from the shell-fill of larger gastropods. This second
fact may have led to some change, though by no means significant, in the

composition of the fauna.

7%
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The nummulitic—molluscan clayey sand intersected by borehole Dudar
240 in the 268.3-268.7 m interval above the coal measures yielded a foramini-
feral assemblage essentially identical with the one discussed here, but much
more scant and more poorly preserved. From this fact two conclusions can
be drawn: 1. the forams and the gastropods are geologically coeval, 2. the
gastropod shells prevented the forams from being affected by tear and wear,
fracturing and postdepositional dissolution—processes that must have been
significant given the presence of shells that were agitated together with the
paleoenvironment.

To check any possible winnowing effect, I sought to determine, whenever
allowed by the material, the differences in faunal composition correlatable
with the different gastropod species. The differences however, have proved to
be infinitesimal: now significant difference in the proportions of the same fora-
miniferal species silted into the shells of the particular gastropod species could

be found.

Analytical techniques

Because of the very nature of the material studied only relative frequency
values as related to the whole material could be determined. Expressed in
percentages, these values give the ratios of the individual species relative to
the total number of specimens.

In addition to this, the amount of the material has enabled me to deter-
mine the absolute frequency by relying on the shell-fill of a few Velates schmideli
and Campanile urkutense specimens, i.e. from a total of 5 grams of decanted
material. Here too, the per cent distribution of the species was indicated.

The numbers of specimens of the species have enabled the calculation of
the per cent distribution of three suborders: Textulariina, Miliolina and Rota-
liina which is shown in a triangular diagram plotted as proposed by MURRAY
(1973) (Fig. 3).

The paleoenvironment can be readily identified by using the FISHER
index (FIsHER et al. 1943), as proposed by MURRAY (1973):

where x=a constant value less than one
n, =N(1—x)
N =size of population

Having known the numbers of species and specimens, I read off the result
from MURRAY's (1968b, 1973) diagram (Fig. 4).

In addition, the per cent distribution of the sessile forams anchored to
the bottom or fixed to plants can be determined, too.

Analytical results

The per cent distribution of the species identified is given in Table 5.
The per cent distribution of the suborders Textulariina, Miliolina and
Rotaliina, as calculated from the numbers of specimens of the species, is
plotted in form of a triangular diagram after MurrAY (1973) (Fig. 3). Here
three dots are given. One of them represents the per cent composition of the
fauna as a whole, the other two dots show the percentages of the fauna de-
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riving from the shellfill of the gastropod species Velates schmideli and Cam-
panile urkutense.

- As suggested by the percentages of the three suborders, all three dots
representing the fauna of Dudar are located within the “coastal lagoon™ field.

The whole fauna is dominated by Rotaliina sharing 67.93%, the share of
Textulariina is rather subordinate, 5.72%, that of Miliolina being 26.35%.

Frequent among the species are: Pararotalia inermis (TERQUEM) 17.01%,
Cibicides 12.43%, Acervulina dudarensis n. sp. 10.91%, Asterigerina rotula
(KAUFMAN) 10.9%. Relatively frequent are, in addition, Quinqueloculina semi-
nulum (LINNE) 8.15% and Nubecularia lucifuga DEFRANCE 6.38%.

The planktonic Foraminifera are missing from the fauna. The benthonic,
assemblage is represented by comparatively high numbers of specimens and
by a high diversity, the FISHER index being «=10 (Fig. 4).

The share of the species attached to the bottom or to plants (attached
forms) is 30.73%.

Modern counterparts

It is in the chapter on the Mediterranean Sea in J. W. MURRAY's superb
monograph (1973) that the greatest number of data that might serve as
modern analogies for our case can be found. In the E Mediterranean, in an
algal mat environment down to a maximum of 10 water depth, a similar fora-
miniferal association occurs (Crete island, N part of the Aegean Sea). This
algal environment provides a habitat favourable for Foraminifera, because it
does not only provide plenty of food for them, but the conditions it offers for
their reproduction are excellent, too.

On the Province Coast (BLANC-VERET 1969 in MURRAY 1973) an intricate
web of Posidonia (seaweed) blades provides a favourable habitat. Nubecularia
lucifuga DEFRANCE, Cibicides species and the genus Acervulina are to be found
on this coast in approximately the same percentage as it is the case with the
fauna of Dudar. Posidonia live beneath the sublittoral zone, being most abun-
dant at 15 m depth, though, in waters well penetrated by the sunlight it may
be found down to 50 m (B. GEczy 1972).

Judging by observations made in modern environments (MURRAY 1968a,
1973), the ecological data of the most abundant genera from the fauna of
Dudar are as follows:

Acervulina live in normal marine environments, in temperate inner shelf
areas, from 0 to 60 m depth.

Asterigerina inhabit normal seawater, living on the surface of bottom
deposits, in tropical —subtropical environments, in inner shelf areas.

Cibicides live in normal seawater, attached to plants, the bottom, bivalves
or other living animals, under climates ranging from cold to tropical, from
0 to 2000 m depth.

Discorbis occur in normal seawater, under climates above 12 °C, in the
0-50 m depth range of inner shelf areas.

Quinqueloculina are associated with environments with a salinity above
32%o, living on sandy bottoms and attached to plants, from temperate to
tropical climatic zones (though some species endure cold water as well), from
0 to 40 m, on inner shelfs and in hypersaline lagoons.

Rotalia are associated with seawaters of a salinity of 36 to 38%., at tem-
peratures of 14-25 °C, in the depth range of 0-40 of inner shelf areas.
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Paleoecological conclusions

As shown by MurrAY (1973), one of the possibilities for an ecological
evaluation of the fauna is provided by the diversity index «. In case of marine
lagoons, the value of « varies between 4 and 11, but in euhaline lagoons it is
higher than 7.5. In addition, the subordinate role of Textulariinae is con-
spicuous. The water depth in these lagoons attains a maximum of 25 m, being,
in average, about 10 m. In the studied material the value of « is 10, consequent-
ly, it belongs to the euhaline marine lagoon (20 m water depth) category.
The same circumstance is suggested in the studied material by the low amount
of Textulariinae (5.72%).

That the faunal assemblage is indicative of a normal coastal lagoon can
be read off the triangular diagram (Fig. 3), too. The same result is given by
the percentages calculated from 5 g of weighed decantation residue recovered
from the shellfill of Velates schmideli and Campanile urkutense. A possible ex-
planation for this fact is that the gastropods lived in the same biotope as the
forams and that postmortal washing caused no substantial separation. This
suggestion is supported by the fact that the shellfill does not differ from the
enclosing rock—both are clayey sands.

In the context of the gastropod fauna, L. STrRAUSZ (1966) suggested an
environment having a salinity slightly below the normal, a weak agitation
of the water and the presence of a wellsheltered basin portion.

In the light of the results of her green algal studies, E. KrRivAN-HUTTER
(1957) postulated, for the same environment, a tropical-subtropical climate, a
water depth of a maximum of 30, heavy agitation of the water along the shore-
line and a clayey-sandy bottom.

With a view to the foregoing, our interpretation of the paleoenvironment
may be summarized as follows: the forams lived in a seawater of normal salin-
ity under a tropical-subtropical climate, in presence of an algal, seaweeds-
overgrown bottom, in the shallow-sublittoral zone, at a water depth of 10-20 m
in lagoons sheltered from heavy wave action, where the presence of medium
to coarse-grained sands suggests a nearby coastline.

Given the specifically rich fossil assemblage, no significant freshwater
influence can be reckoned with. The lagoon may have communicated with the
open sea, whence a seawater recharge may have been arriving.

5. Paleobiogeographic interpretation

In the Dudar area the abundance of the benthonic smaller foraminifera
fauna of the Middle Eocene, Bartonian, nummulitic-molluscan clayey sands
provides superb possibilities for comparisons with faunas from other regions.
No paleobiogeographic study based on benthonic smaller forams has ever
been made in the study area, but the conclusions based on other fossil groups
and the paleogeographic and geohistoric syntheses available in the relevant
literature have provided a lot of help in my evaluation of the results arrived at.

T. KECcSKEMETI (1980) pointed out that the Upper Lutetian Nummulites
fauna of the Bakony belongs, in terms of paleogeographic position and faunal
composition, to the northern margin of the Mediterranean faunal province.
As a result of the so-called ‘“Perforatus regression”, the ties of kinship with
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the E Atlantic Aquitanian Basin became more pronounced in Late Lutetian
time, whilst the connections with the Parisian Basin were infinitesimal.

L. Strausz (1966) elaborated the gastropodal fauna of the nummulitic—
molluscan clayey sands studied by the present writer, too. (The benthonic
smaller Foraminifera derive from the shell-fill of these gastrcpod.) Of the
100 molluscan species suitable for comparison, 40 were found by L. STrAUSZ,
to be common with the fauna of the Paris Basin, where they occur mainly in
Middle or Middle-Upper Eocene deposits. He compared the same fauna with
the Eocene fauna of Italy (Monte Postale: Lower Lutetian; Ronca, Ilarione:
Upper Lutetian localities) and as a result of this work, he found a total of
48 species in common.

As far as the benthonic smaller foraminifera fauna under study is con-
cerned, I could compare it primarily to the fauna of the Paris Basin. This is
due to the fact that the Paris Basin deposits are best exposed, having been
studied for the longest time and most profoundly, of all the occurrences of
similar age. The processing of the forams occurring there has been carried on
on a large scale since the beginning of this century (A. p’OrBiexy 1826, M.
TeERQUEM 1882, Y. LE CarnvEz 1947, 1949, 1950, 1952, 1970). Y. Lt CALVEZ
(1970), in her work devoted to the Paleogene Foraminifera of the Paris Basin,
published hundreds of SEMGs that can be used excellently for identification
purposes. No similarly rich and well-documented synthesis concerning areas
lying nearer Hungary is known to me in the literature available.

My first attempt at a comparison was reported in the paper I presented
at the Second Symposium on Benthonic Foraminifera and published in the
Benthos ’83 Proceedings (K. HorvATH-KOLLANYI 1984). In the present
chapter I want to present and expound in detail the results of further studies
of the reported material.

In Table 6 the occurrence of the species in common with the Dudar lo-
cality in various stratigraphic horizons of the Paris Basin is given. My studies
have led to the result that of the 63 species described from Dudar, 47 are com-
mon with the Paris Basin fauna which constitutes 68.4% of the total fauna.
As obvious from the tabulation, the correspondence is the strongest with Zone
IVa in the Paris Basin, which is identical with ABRARD’s (1925) Cerithium
giganteum and Orbitolites complanatus zones. A marked role in this coincidence
is played by the very similar lithofacies of the two formations.

Judging by the pronounced likeness between the Paris Basin fauna and
the studied fauna of Dudar, there must have been some communication
between the two regions.

As E. Dupicu and G. Koprex (1980) pointed out, the Late Lutetian trans-
gression reached the Bakony area from the SW, having crossed Istria and S
Austria (region of Guttaring) and the Zala Basin. In the Dudar basin the Late
Lutetian marshland (upper browncoal measures) was invaded by the Nwm-
mulites perforatus transgression—a process during which connections with
areas farther to the NE and with the sea branch S of Lake Balaton came into
being.

The benthonic foraminiferal assemblage of Dudar shows Mediterranean
faunal characteristics. Its habitat was the N shelf zone of the Mediterranean
Sea which intruded frcm a SW direction progressively into the present-day
subbasins. Its connections with the N faunal province are traceable along a
roundabout line westwards, through what is now Istria, Italy and the Aqui-
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tanian Basin and then the Paris Basin on the one hand and trough the Russian
Platform on the other (T. BALD1 1982).

Additional data confirming the foregoing are offerred by a comparison
of the Lutetian smaller Foraminifera fauna of the locality of Cauneille in the
Aquitanian Basin with the fauna of Dudar. From the afore-mentioned local-
ity E. Sz01s (1973) described a rich benthonic and planktonic foraminiferal
assemblage and has given me the fossil material for study. While studying it
I could identify 18 species in common with the Dudar fauna, as follows: Glo-
bulina gibba D’ ORB., Quitulina irregularis (D’ORB.), Baggina subconica (TERQ.),
Asterigerina bimammata (GtmB.), A. rotule (KavrMm.), Rotalia tuberculata
ScHUBERT, Pararotalia inermis (TERQ.), Cibicides carinatus (TERQ.), C. ro-
bustus Lu Cauv., C. sublobatulus (GUmB.), Koannularia eocenica CoLE et BER-
MUDEZ, Acervulina dudarensis n. sp., Sphaerogypsina globula (REUSS), Fabiania
cassis (Opr.) Halkyardia minima (L1eBUS), Horupertia cristata (Goms.), E.
magna (L CALv.), Schlosserina asterites (GUMB.).

I made an attempt to compare the Dudar material with the similarly
rich fossil assemblage of the Bavarian Alps as well. I had the opportunity to
study the material of several localities from the Bavarian Alps as well: Eitel-
Graben, Kressen-Graben, Kiichbach-Gebiet, Holl-Graben Siidlich Bad Adel-
holzen, etc. (collection sampled by M. BALDI-BEkE). When studying it I had
to realize soon that the faunal composition was completely different, that there
was no form in common: a fact probably due to differences in faunal province.
The hundreds of species described from the localities in the Bavarian Alps too
include only five species that can be found at Dudar as well. Here they are:
Asterigerina bimammata (GOMB.), A. rotula (KAurMm.), Cibicides sublobatulus
(GumB.), Horupertia cristate (GoMB.), Schlosserina asterites (GUMB.).

Having compared the faunas from Dudar, the Aquitanian Basin (Cau-
neille), the Paris Basin and the Bavarian Alps, I have the feeling that while of
the 63 species of the Dudar fauna 5 are common with the fauna of the Bava-
rian Alps, the Dudar species in common with the fauna of the Aquitanian
Basin are 18, the ones in common with the Paris Basin being 47 in number.
The 18 species in common with the Aquitanian Basin include the five species
that occur in the Bavarian Alps as well. Should the faunal exchange have
occurred through the Paris Basin, so the fauna of the Bavarian Alps ought to
be represented there in an even higher percentage. I have found no reference
of this kind in the literature available to me.

The marked divergence from the fauna of the Bavarian Alps also sup-
ports the idea suggesting the existence in Lutetian time of a northern flysch
sea, where the Eocene sediments of the Bavarian Alps were deposited, and the
existence farther to the SW, with a landmass in between, of a vast Tethyan
shelf zone. It was in a NE-directed gulf of this shelf sea that the whole Eocene
of the Transdanubian Central Range was formed (T. BALpI 1982). This is how
the marked divergence of the Eocene faunas in Slovakia and the Transylvanian
Basin, both regions being comparatively near, from their counterpart of Dudar
can be explained, for, the Dudar area was occupied by gulfs of the northern
flysch sea and these had no direct communication with the Bakony area.

Summarizing the foregoing, let us conclude that the analytical
results on benthonic smaller forams that were never studied from this point
of view heretofore corroborate the paleogeographic interpretation postulated
by relying on fossil groups and geological evidence, suggesting that the Middle
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Eocene deposits of the Bakony Mountains (and of the Transdanubian Eocene
area, respectively) were laid down in the N shelf zone of the Tethys. The exist-
ence of a direct faunal connection with areas farther to the N and E (Slovakia,
Bavarian Alps, Transylvania) can be precluded. It is to the Paris Basin that
the resemblance of the benthonic smaller foraminifera fauna is most striking.
This resemblance is much more pronounced than it is the case with the mol-
luses and even more so as compared to the larger forams that are particularly
sensitive to the facies.

The striking likeness of the benthonic smaller foraminifera fauna to its
Paris Basin counterpart confirms the postulated direct marine communica-
tion with the Paris Basin which was probably maintained through the N shelf
of the Tethys, the Aquitanian Basin and the eastern margin of the Atlantic
Ocean.
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1. tabla — Plate 1

. Textularia ninuta TERQUEM

1.

A hiz oldalnézete a biszeridlisan rendezett kamrikkal. — Lateral view of  test
with chambers of biscrial pattern. 60 <

Az el6zé példany Kkissé megdiontve. Job Litszik o keskeny peremmel elldtott
szajnyilas is. — The same specimen, slightly tiite:l. Note the aperture provided
with a narrow peristome. 78 x

Az cloz6 példany szajnyilis feloli nézete a két ntolsd kamrdval ¢s a résszeri
szajnyilassal. — Apertural view of the same specimen with the last two chaim-
bers and the slot-like aperture. 78 %

Textularia sp. 48 X

A hiz oldalndézete a biszeridlisan rendezett kamrakkal. — Lateral view of test
with chambers of biserial pattern.

Valvaling gquillcwamed L Canvez., 78 <

A hidzen lathatéok a korai triszeridlisan rendezett kamrdk, valamint a Kiteke-
redett kamrdk dltal koriilvett szajnyilis. — The early chambers of triserial
pattern and the aperture surrounded by the uncoiled chambers.
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3—5.

II. tabla — Plate IT

Vealdvulina limbata TERQUEM. 60 X

1. A szdjnyilas oldalnézete a triszeridalis kamrdkkal, valamint a szdjnyilas a val-
vuldris foggal. — Lateral view of the aperture with the triscrial chambers, and
the aperture with the valvular tooth.

2. A szajnyilassal ellentétes oldal nézete a legiddsebb kamrdkkal. — The same
specimen from the side opposite to the aperture, with the initial chambers.

Valvulina pupa ’ORBIGNY

3. A haz oldalnézete a szajnyildassal. Lateral view of test with the aperture.
40 %
4. Kinagyitott részlet a szajnyilasban lithaté nagy valvularis foggal. — Enlarged

detail of the same specimen with a large valvular tooth visible in the aperture.
86 %

5. A hdzfal kinagyitott részlete, ahol az agglutinalt szemesék lathatok. — Enlarged
detail of the wall, where agglutinated grains are observable. 1000
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5—6
—8

II1. tabla — Plate III

Valvulina triangularis D’ORBIGNY. 60 X

1. A haz oldalnézete a triszeridlis és a spirdlisan felesavart kamrdkkal. — Lateral
view of test with the triserial and the spirally coiled chambers.

2. Az elézé példany szajnyilas feldli nézete a szajnyilissal és a kisméret (i foggal. —

Apertural view of the same specimen with the aperture and small sized tooth.

Clavulina parisiensis D'ORBIGNY

3. A hdz oldalnézete a triszeridlis ¢és uniszerialis kamrakkal. — Lateral view of
test with the triserial and uniserial chambers. 40 %

4. Az elézé példany szijnyilisa a foggal. — Aperture of the same specimen with
the tooth. 100 x<

Nubecnlaria lucifuga DEFRANCE, 40 X

5. A hdz hati oldala. — Dorsal view of test.

6. A haz koldokoldala, ahol a kezdeti planospirdlisan felesavart kamrdk lithatok.
— Umbilical view of test, where the planispirally coiled initial chambers can be
seen.

. Spiroloculina bicarinata 1’ORBIGNY

7. A hiiz oidalnézete. — Lateral view of test. 40 %

8. Az el6z6 példany szajnyildas fel6li nézete. — Apertural view of the same speci-
men. 200 X
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IV. tabla — Plate IV

1—2. Vertebralina laevigata TERQUEM. 150 X

1. A héaz oldalnézete. — Lateral view of test.

2. Az el6z6 példany szajnyilas fel6li nézete a hosszi csepp alakt szajnyildssal. —
Apertural view of the same specimen with the aperture in form of a long droplet.

3—4. Quingueloculina birostris (LAMARCK)

3. A képen a szdjnyilds lithaté a foggal, valamint a hossztengellyel parhuzamo-
san rendezett pérusok. — The aperture with the tooth and the pores parallel to

the longitudinal axis. 200 X<
4. A héz oldalnézete. — Lateral view of test. 48 X
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3—4.

V. tibla — Plate V

Quinqueloculina lippa L Canvez, 100 %

1. A haz oldalnézete. — Lateral view of test.

2. Az el6z6 példany feliilnézete a szdjnyilissal és a foggal. — Top view of the same
specimen with the aperture and the tooth.

Quingueloculina purisiensis D'ORBIGNY. 100 ¢

3. A hdz oldalnézete. — Lateral view of test.

4. Az el6z6 példany feliilnézete, ahol a szdjnyilis lithaté a foggal. — Top view of

the same specimen, where the aperture with the tooth can be seen.

Quingqueloculina seminulum (LINNE). 54 X

5. A haz oldalnézete. — Lateral view of test.
6. Az el6z6 példany feliilnézete a szdjnyilassal és a foggal. — Top view of the same

specimen with the aperture and the tooth.
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VI. tabla — Plate VI

1. Quinqueloculing semvinulwm (LINNE). 200 %

A képen a szdjnyilis kinagyitott képe lithatd a nagy hdromsziogleti foggal. —
Inlarged image of the aperture with the large triangular tooth.

2—3. Pyrgo bulloides (D’ORBIGNY). 60 X

2. A haz oldalnézete. — Lateral view of test.

3. Az el6z6 példany feliilnézete, ahol a szajnyilias lithato a foggal. — Top view of
the same specimen, with the aperture and tooth.

4—5. Pyrgo simpler (D’ORBIGNY). T8 X

4. A hdz oldalnézetben. — The test in lateral view.
5. Az el6z6 példany feliilnézete, melyen a szajnyilds lathaté. — Top view of the

saie specimen with the aperture.






1—2.
3—4.

(911

VII. tabla — Plate VII

Triloculina angularis D’ORBIGNY. 100 X

1. A haz oldalnézete. — Lateral view of test.

2. Az el6z6 példany felillnézete a szajnyildassal és a hosszi, megnylt, enyhén ki-
szélesedd foggal. — Top view of the same specimen with the aperture and the
elongated and slightly widening tooth.

Tridoculina austriaca 1’ OrRBIGNY. 100 %

3. A haz oldalnézete. — Lateral view of test.

4. Az eloz6 példany feliilnézete, ahol a szajnyilas lathaté a rovid kiszélesedd fog-
gal. — Top view of the same specimen, where the aperture with the short,
widening tooth can be seen.

Triloculina eylindrica ’ORBIGNY. 40 %

A haz oldalnézete, ahol a kamrdk hosszanti finom borddzottsdga lithato. —
Lateral view of test, where the fine longitudinal ribbing of the chambers can
be scen,






VIII. tabla — Plate VIII

1. Triloculina eylindrica D’ORBIGNY. 200 X

Az ¢loz6 példany (VIIL tdbla 5. dbra) szdajnyilisa a nagy ipszilon alaka foggal. —
Aperture of the same specimen (Plate VII Fig. 5) with the large Y-shaped tooth,

2—-3

Triloculina lecalvezae KAASSCHIETER

2. A haz oldalnézete, ahol hirom kamra lithatd, — Lateral view of test, where
three chambers can be seen. 48 %

3. Az el6z6 példany felitlnézete a szajnyilassal és a hossz, kiszélesedd foggal, —

Top view of the same specimen with the aperture and the long, widening tooth.
100 x

4—5. Triloculina porvaensis HANTKEN

4. A hdaz oldalnézete, ahol a kamrik hosszanti borddzottsaga jol lathaté. — Late-
ral view of test: the longitudinal ribbing of the chambers is quite distinct.
100 %

5. Az el6zé példany felitlnézete a szajnyilassal és a rovid Kiszélesedd foggal. — Top

view of the same specimen with the aperture and the short, widening tooth,
600 x
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IX. tébla — Plate IX

Miliola brevidentata (L CAanvez)

1. A haz oldalnézete. — Lateral view of test. 100 %
2. A hdz feliilnézete, ahol a szajnyilis is ldthat6. — Top view of test, in which

the aperture can be seen, too. 60 <

3. Az el6z6 példany kinagyitott szitaszer(t szajnyitisa. — Cribrate aperture of
the same specimen. 400 x

4. Az el6z6 példany oldalnézete. — Lateral view of test. 60
Miliol« disticha (TerqQuEM). 100 <

5. A hdz oldalnézete. — Lateral view of test.

6. Az el6z6 példany feliilnézete, ahol a szajnyilas és a kamrak szogletes korvonala
lathato. — Top view of the same specimen, where the aperture and the angular
outline of the chambers can be seen.
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X. tdhla — Plate X

1. M liola disticha (TERQUENM). 400 >
Az cl6zé példany (IX. tabla, 6. dbra) Kinagyitott szitaszer(i szdjnyilisa, ahol a
hossztengellyel parhuzamos bordiik is megfigyelhetGk. — Enlarged cribrate aper-
ture of the same specimen (Plate 1IN Fig. 6) where the ribs parallel to the lopgi-

tudinal axis are obscervable, tco.

2 4. Miliola prisca (D’ORBIGNY)
2. A haz oldalnézete, ahol jol lithaték a hossztengellyel parhuzamosan rendezett

porusok. — Lateral view of test, where the pores parallel to the longitudinal
axis are quite distinet 100 x

3. Az el6z6 példany felilnézete. — Top view of the same specimen. 100 %

4. Az el6z6 példdany kinagyitott szitaszerd szajnyilisa. — Enlarged cribrate aper-

ture of the same speciman. 300 X
5. Miliola prisca (D’ORBIGNY) var. terquemi KaasscHieTer. 100 X

A haz oldalnézete. — Lateral view of test.
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1.

XI. tabla — Plate XI

Miliola prisca (D’ORBIGNY) var. terquenii KAASSCHIETER. 100 X

Az elozGé példiny (X, tdbla, 5. dbra) feliilnézete, melyen a torott szdjnyilas ldit-

hato. Jol megfigyelhetd a kamrdan az erésen kiemelkedd borda, valamint a szdj-

nyilas koriili aprobb borddk. — Top view of the same specimen (Plate X, Fig. 5)

in which the broken aperture can be seen. The chamber is deeply ribbed, smaller

ribs around the aperture.

Miliola pseudocarinata L CALVEZ. 78 %

2. A hdaz oldalnézete, ahol jol megfigyelhetdk a hiz hossztengelyével parhuzamo-
san rendezett porusok. — Lateral view of test, where the pores parallel to the
longitudinal axis of the test are quite distinet.

3. Az elézd példany felitlnézete, ahol a haz karéjos kirvonala és szitaszer(i szdj-
nyilisa lathatd. — Top view of the sane specimen, where the lobate outline
and cribrate aperture of the test are visible.

Miliola saxorum (LAMARCK)

4. A hiz oldalnézete a hossztengellyel parhuzamosan rendezett pérusokkal. — Lat-
eral view of test with pores parallel to the longitudinal axis. 100 x

5. Az el6z6 példany feliilnézete. — Top view of the same specimen. 100 X

6. Az el6z6 példiany kinagyitott szitaszerii szdjnyildsa. — Enlarged, cribrate aper-

ture of the same specimen. 400 X
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XII. tabla — Plate XII

1—3. Miliola strigillata (D’ORBIGNY)

1. A haz oldalnézete, ahol jol lithatdk a hossztengellyel piarhuzamosan, szabidlyo-
san rendezett porusok. — Lateral view of test, where the pores aligned parallel
to the longitudinal axis are quite distinet. 100 X

2. Az el6zé példany feliilnézete, ahol jol lithaté a hiz korvonala és szajnyildsa. —
Top view of the same specimen. 100 x

3. Az el6z6 példany kinagyitott szitaszer(i szdjnyilasa. — Enlarged, cribrate aper-
ture of the same specimen. 400 <

4—5. Articulina nitida D’ORBIGNY

4. A haz oldalnézete, ahol a kamrik hosszanti bordai ¢s porusai lathatok., — La-
teral view of test, where the longitudinal ribs and pores of the chambers can
be seen. 100 X%

5. Az el6z6 példany Kinagyitott szajnyildsa. — Enlarged aperture of the same
specimen. 400 X
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XIII. tibla — Plate XIII

1—2. Globulina gibba »’OrRBIGNY. 100 X
1. A"haz oldalnézete, ahol az aprd, finom porusok figyelheték meg. — Lateral
view of test, where the tiny, fine pores are observable.
2. Az el6z6 példany kissé megdontve, ahol a radidlisan elhelyezkedd résszerdi nyi-
lasok{liathatok. — The same specimen tilted, where the radially aligned slot-
like foramina can be seen.
3. Globulina gibba D’ORBIGNY var. tuberculata D’OrBIGNY. 100 %
A hdz oldalnézete, az erésen diszitett hazfallal. — Lateral view of test, with
ornamented wall.
4. Guttulina irregularis (D’ORBIGNY). 100 X

A héz oldalnézete. — Lateral view of test.

5—6. Discorbis bractifera L CaLvez. 100 X

5. A hdz spirilis oldala. — Spiral view of test.
6. A hdz koldokoldala az utolsé kamra peremdénél levo szdjnyilissal és kiegészito
nyildsokkal a kamrik talilkozdisdndl. — Umbilical view of test with the aper-

= ture at the margin of the last chamber and with supplementary apertures.
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1—3.
4—06
7—8.

X1V. tibla — Plate XIV

Discorbis perplexra Le CALVEZ
1. A hdz spirdlis oldala a jol ldthatd kimravarratvonallal. — Spiral view of test
with the suture. 78 X

2. A hiz koldokoldala, ahol a szajnyilds, a jarulékos nyildsok ¢és a nucleus  litha-

to. — Umbilical view of test, where the aperture, the supplementary apertures
and the nucleus. 100 <
3. A kap alakt hdz oldalnézete. — Luateral view of the conical test. 100

Discorbis propinqua (TERQUEM)
4. A hiz koldokoldala a szajnyildssal és jarulékos nyilisokkal. — Umbilical view
of test with the aperture and the supplementary apertures. 100 x

5. Az el6z6 pdldany Kissé megdintve, melyen jol lithatd a keskeny paremme! ol -
litott résszerii szdjnyilis. — The same specimen tilted, the slot-like aperture
with a narrow peristome. 120

6. A hdz spirdlis oldala. — Spiral view of test. 100 X

Discorbis rotata (TERQUEM)

A hdz spirdlis oldala a ritkdan elhelyezkedd porusokkal. — Spiral view of test

with the few pores. 200X

8. A hdz koldokoldala a szdjnyildssal és radidlis jarulékos nyildasokkal. — Umbilical
view of test with the aperture and radial supplementary apertures. 100 x

T






142

1-3.
4—5

XV. tabla — Plate XV

Discorbis sp. 200 x

1. A haz spirdlis oldala. — Spiral view of test.

2. A hdz koldokoldala a szajnyildssal, a jarulékos radidlis nyilisokkal és a nue-
leusszal. — Umbilical view of test with the aperture, the radial supplementary
apertures and the nucleus.

3. Az el6z6 példany oldalndézete, ahol lathatd a szajnyilds az enyhdn mogvastago-
dott ajukkal. — Lateral view of the same specimen, where the aperture with
the slightly swollen lip is observable.

Baggint subconica (TErQui). 100 %
4. A hdz koldokoldala a szdajnyilassal. — Umbilical view of test with the aperture.

5. Az el6z6 példany oldalnézete, ahol a felfijt utolsé kamra jol megfigyelhets, —
Lateral view of the same specimen, where the inflated last chambor is quite
distinct.
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4—5

XVI. tibla — Piate XVI

Caneris auris (Le CALVEZ)

1. A hdz spirdlis oldala. — Spiral view of test. 60 x

2. A hiz koldokoldala. Jol lathato a szdajnyilds ¢és a f6lé hizddo utolsé kamra nyiil-
vinya. A szdajnyilas koriil sugariranya, kiemelkedd borddk figyelhetok meg. —
Umbilical view of test. Note the aperture and the last chamber process over-
lapping it. Avound the aperture radial ribs are observable. 86 3¢

0

Az elozé példany az dlére dllitva, ahol a felfujt utolsé kamra korvonala és a
szajnyilds egy része lathat6. — Lateral view with the inflated last chamber and
a part of the aperture. 100 <

Glabratella ubiqua (L Canvez). 100 x

4. A hédz spirdlis oldala, jol lathato az enyhén kidemborodd kamravarratvonal. —
Spiral view of test. Note the slightly convex suture line.

5. A haz koldékoldala a szajnyildssal és a ritkdan elhelyezkedd, nagyméretii péru-
sokkal. — Umbilical view of test with the aperture and the large, sparsely dis-
tributed pores.
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1—2.
3--5.
6—8.

XVIIL. tibla — Plate XVII

Asterigerina bimammat-t (GUMBEL). 48 X

st

1. A haz koldokoldala. — Umbilical view of te;

2. Az el6z6 példany kissé dontve, ahol a szajnyilis lith o, — The same specimen
tilted, the aperture being visible.

Asterigerina rotula (IKAUFMANN)

3. A haz kapos koldokoldala. — Conical, ninbilicol view of test. 48 ¢

4. A haz spirdlis oldala az enyhén megvastagolott kamravarratvonatlal. — Spiral
view of test with the slightly swollen suture line. 60 <

5. A hdz ¢lére allitva, ahol a szajnyilds lithaté. — Test standding on its eaving, the
aperture being visible. 48 ¢

Epistomaria scimimarginata (’ORBIGNY). 60 <

6. A hdz hiti oldala a kamrak taldlkozdsandl 1ovi kiegdszitd nyilésokkal. — Dorsal

view of test with the supplementary apertures.

7. Az C¢lére allitott hdzndl a szdjnyilds, valamint az utolsé kamra felletén levd

kicgészité nyilds lathato. — Lateral view, supplementary apertures on the last

chamber.

8. Az o 1E26 példiny koldokoldala. Jol lathaték a szajnyilds ¢és a kiegészitd nyiidsok
sugarasan, ill. a szegéllyel parhuzaimos helyzetben. — Umbilical view of the
same s;ecimen. With the aperture, the supplementary and accescry apertures
radially and parallel to the peristome.
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XVIIL tibla — Plate XVIII

Rotalia trochidiformis LAMARCK

1. A hdz hati oldala, ahol az 6sszes kanmra Lithatd. — Dorsal view of test with all
chambers visible. 60 x>

2. A hdaz koldokoldala a sugdrirdanyt résezerii nyilisokkal, valamint a koldok ko-
ritli biitykokkel, oszlop cklkal. Umbilical view of test with radially oriented
slot-like apertures as well as perivmbilical tubercles and columns. 48 <

Rotalia tuberculata SCHUBERT

3. A hdz koldokoldala. Helyenként Lithatok a kamrik ¢s a kamravarratvonal
sugdrirany lefutdsa. A hdz (6bbi részén az erds diszitettség ezeket elfedi. -
Umbilical view of test. In some places, the radial crientation of the chambers
and suture line can be observed. Over the remaining part of the test they are
concealed by the heavy sculpture. 60 x

4. A biconvex hdz oldalnézete. — Lateral view of biconvex test. 60

5. A 3. dbrdn levd példany kinagyitott hazfala. Megfigyelheték a falbol erésen ki-
emelkedd biitykok, melyek szintén perfordltak. — Enlarged wall of the specimen
shown in Fig. 3. Note the tubercles, similarly perforated, markedly emerging
from the wall. 400 x
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XIX. tabla — Plate XIX

1—3. Pararotalia inermis (TERQUEM). 100 %

1. A héz koldokoldala. J6l lithatdk a sugaras lefutdsi kamrdk és a nagvimdéreti
koldokdugs. — Umbilical view of test. Note the distinet chambers of radial
orientation and the large umbilical plug.

2. Az el6zé példany oldalnézete. A szdjnyilis gyengén lathatd ¢s kissé torott. —
Lateral view of the same specimen. The aperture is poorly observable, slightly
broken.

3. A haz spiralis oldala. Megfigyelhetok az utolséd kanyarulat kamrdin levd tiiskék.
— Spiral view of test. Note the spines on the chambers of the last whor!.

4—5. Eponides polygonus Le Canvez. 100 %
4. A héaz koldokoldala, ahol az utolsé kamra pereméndél levl résszerti szdjnvilds
lathatd. — Umbilical view of test where the slot-like aperture at the margin
of the last chamber can be seen.

n

5. Az el6z6 példany oldalnézete, ahol a kapszer(i ventrilis oldal és a szajnyilas
lathato. — Lateral view of the same speciien, where the conical ventral side
and the aperture are observable.
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XX. tabla — Plate XX

1—4. Cibicides carinatus (TERQUEM)
1. A haz koldokoldala, ahol a keskeny ajakkal ellatott szajnyilds lathaté., — Umn-
bilical view of test, the aperture with a narrow lip. 100 x
2. A haz spirilis oldala. Megfigyelhetd, hogy a spirdlis oldal felillete homort, mivel
a példany nem teljesen sik aljzatra nétt ra. — Spiral view of the test attached
side. 72X
3. A haz hiti oldala, ahol megfigyelhetd a spirdlis sutura mentén elhelyezkedd rés-
szer(i szajnyilis. — Dorsal view of test, where the slot-like aperture along the
spiral suture can be seen. 100 %

4. A hdz oldalnézete, ahol a viszonylag lapos kamrdk ¢s a spirdlis oldalrél atnyilo
szajnyilds lathato. — Lateral view of test, where the relatively flat chambers
and the aperture transient from the spiral side are visible. 100 x






154

XXI. tibla — Plate XXI

Cibicides robustus 1e CALVEZ.

1

A haz koldokoldala az enyhén kitekeredd kamrdkkal. — Umbilical view of test
with the slightly uncciled chambers, 60 <

A hédz spirdlis oldala. Jol lithato a feltapadasi feliilet, a kitekeredd kamrdak és
a spirdlis sutura mentén elhelyezkedd szdajnyilas. — Spiral view of test attached
the uncoiled chambers and the aperture along the spiral suture. 60 x

Az el6ozé példany kissé megdontve. Megfigyelhetd a koldokoldalra athizodo
szajnyilds ¢s a korabbi kamrdak dlesebb pereme. — The sane specimen tilted.
Note the aperture extending well into the umbilical area and the more sharp-
edged margin of the earlier chambers. 60

Az el6z6 példany kinagyitott szajnyilisa az enyhén kiforduld ajakkal. — In-
larged aperture of the same specimen with the slightly swollen lip. 200 <
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XXII. tibla — Plate XXII

1 —3. Cibicides sublobatulus (GUMBEL)

1. A hiz koldokoldala. — Umbilical view of test. 100 <

2. A hdz hati oldala. Megfigyelhetd a spirdlis sutura mentén elhelyezkedd szajnyi-
lds és a durva porusok. — Dorsal view of test. Note the aperture along the spiral
suture and the course pores. 100 x

3. Az ¢l6z6 példiany oldalnézete a koldskoldalra dthizodd szdajnyildssal. — Lateral

view of the same specimen with the aperture extending well into the umbilical
area. 150 x

Stichocibicides cubensis CUSHMAN et BERMUDEZ

4. A hdz koldokoldala, ahol a korai trochospirdlisan felesavart, majd az egy sorba
rendezett kamrdk is megfigyelhetok. Jol latszik az utolsé kamra végénél levo
keskeny ajakkal cllitott szajnyilas. — Umbilical arca of test, where both the
trochospirally coiled carly chambers and the uniserially aligned ones can be
observed. Note the distinet, narrow-lipped aperture at the end of the last
chamber. 100 x
5. A fenndtt haz spirdlis oldala, ahol az utolsé kamrak fala kitoredezett. — Spiral
view of an attached test, the wall of the last chambers is broken. 60 X
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XXIII. tabla — Plate XXIII

Foannularia eocenica CoLE et BERMUDEZ

1. A korong alaku haz egyik oldala. — Side of a discoidal test. 100 %

2. Az abrén egy kettétort haz keresztmetszete lathato. Megfigyelheté a kamrdk
alakja, a hdz fala és a haz magassaga, valamint a durva, szabalytalan eloszlast
porusok. — Cross-section of a broken shell. Note the shape of the chambers,
the wall and the height of the test and the coarse, irregularly distributed
pores. 600 x

Linderina brugesi SCHLUMBERGER. 150 X

Megfigyelheté a leneseszorit hiaz egyik oldala. Jél lathaté a kerek vagy ovilis
peremi kamrasor a nyildsaival, valamint a szabdlytalanul clszért pérusok. —
One side of a lenticular test. Note the distinet round or oval marginal series of
chambers with their aperture and the irregularly scattered pores.

Aeervulina dudarensis n. sp. 17X

4. Holotypus. A képen a fennétt haz felfijt oldala lathatd. Fénymikroszkoposi
felvétel. — Hclotype. Inflated side of the attached test. Light micrograph.

5. Holotypus. Az elézd példany masik oldala, ahol latszik a résszerii feltapadas
feliilet. IFénymikroszképos felvétel. — The other side of the same specimen
where the slot-like adhesion surface can be observed. Light micrograph.







XXIV. tabla — Plate XXIV

Acervulina dudarensis n. sp.

1,

A haz dombori oldala, ahol a rendszerteleniil elhelyezkedd kamrdk hdzfala
nines kitoredezve. — Convex side of test, where the wall of the irregularly
distributed chambers is unbroken. 60 x

A 3. dbrdn levé példany kinagyitott hazfala, ahol megfigyelbetdk a finom po-
rusok, helyenként a kitoredezett kamrafalak és a vékony septumok. — Enlarged
wall of the specimen shown in Fig. 3, where the fine pores and locally, the broken
chamber-walls and the thin septa are observable. 200 <

A képen egy szabdlytalanabb példiany dombort oldala lithatd, kitdredezett
kamrafalakkal. — Convex side of a rather irregular specimen with broken cham-
ber walls. 48 <

A haz feltapadisi felitlete. — Surface of adhesion of test. 48 X
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1-3.

™

XXV. tibla — Plate XXV

Acervulina dudarensis n. sp.

1. A haz csiszolati képe a szabdlytalanul rendezett izometrikus kamrdkkal. —
Thin section of test with the irregularly distributed isometric chambers. 83 ¢

2. A feltapaddsra merdleges csiszolati kép, ahol a feltapadas koriil 1 —2 szabdlyos
kamrasor lathaté. — Thin section perpendicular to the adhesion surface, where
1—2 regular chamber series are visible around the adhesion surface. 83 X

3. A feltapadissal parhuzamos csiszolati kép. — Thin section parallel to adhesion.
45 %

Sphaerogypsina globula (REuss). 723

A gomb alaka hdz felszinén szabdlytalan halézatot alkoté kamravarratvonal fi-
gyelheté meg. — On the surface of the spherical test a suture line forming an
irregular network can be observed.
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1-5.

XXVI. tabla — Plate XXVI

Fabicnia cassis (OPPENHEIM)

A hdz batoldala. Megfigyelhetdk a gy Griiszertien rendezett kaanrasorok. — Dorsal
view of test. Note the chamber series of ring-like pattern. 30 x

Az ovilis alakt hdz koldakeldala, a perenick mentén elhelyezkedd Kor alaka
nyflasokkal. — Umbilical vicw of oval test with circular apertures along the
margin. 15 x

Az el6z6 példany oldalnézete. Megfigvelhetd a kap alaka haz és a korkirosen,
cgyimias {6l6tt elhelyezkedd varratvonalak. — Lateral view of the same speci-
men. Note the conical test and the vertical succession of concentrie suture lines.
15 %

Az Otezigletii bizisalap pal rendelkezo haz kildokeldala 6t kor alaka nyildssal.
— Umbilical view of a test havirg a pentagenal basal plane with five circular
foramina. 30 x

A képen a majdnem dtszigletii alappal bird hiz hatoldala lathatd. Két gomb-
szerii kezddkamra is megfigyelhetd a haz cstucsandl. — Dorsal view of subpenta-
gonally based test. At the apex of the test, two spheroidal initial chambers can
also be observed. 30 X
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1-2.

3—5.

XXVII. tabla — Plate XXVII

Hallyardia minima (LiEBUS)

1. A hdz kéldokoldala kozépen egy dugdszeri képzédménnyel és koriilotte suga-
rasan borddzott résszel. — Umbilical view of test with a plug-like feature at
the centre and with a radially ribbed area around it. 130 X

2. A haz oldalnézete. Lathaté a kipos hdti oldal, valamint a hasi oldalon kiemel-
ked6 koldokdugd. — Lateral view of test. Note the conical dorsal area and sa-
lient umbilical plug on the ventral side. 150 X

Eorupertia cristata (GUMBEL)

. A haz oldalnézete. Lathaté az élben végz6ds perem, a helyenként biitykos,
helyenként sima felszin. — Lateral view of test. Note the edged margin and the
locally tuberculate, locally smooth surface. 40 x

4. A hdaz fennétt oldala. A fala enyhén konkdv. — Attached part of test. Its
wall is slightly concave. 36 X

5. A 3. dbran lithat6 példany kinagyitott hdazfala. Az egyik kamra felszinén er-
sen kiemelkedd biitykok lathatok, a mdsik kamra feliilete sima, csak a pérusok
figyelhet6k meg. — Enlarged wall of the specimen shown in Fig. 3. On the
surface of one of the chambers highly emergent tubercles can be seen, the sur-
face of the other chamber is smooth, just pores being observable on it. 150 X
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XXVIII. tibla — Plate XXVIII

1—4. Forupertia magna (L CALvVEZ)

1.

A héz koldokoldala. Kozépen lathatok a csatorndkkal Osszekotott oszlopszer(i
képzédmények. — Umbilical view of test. Note the columnar structures con-
nected by channels in the middle. 54 <

. A fenndétt hdz spirdlis oldala. A kamrak fala kitoredezett, igy megfigyelhetok

a septumok. — Spiral view of attached test. The chamber walls are broken, so
the septa are visible. 40 <
A haz kéldokoldala. Az el6z6nél megnytltabb példany. — Umbilical view of

test. A specimen more elongate as compared to the former. 20 x

Az 1. dbran levé példiny kozépss oszlopszer(i részének kinagyitdasa. Jol lathatok
az oszlopokat Osszekoto csatorndk. — Enlarged, column-like detail from the
specimen shown in Fig. 1. Note the distinct channels connecting the columns.
60 %
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XXIX. tibla — Plate XXIX

1—2. Nonion scaphum (FrouteL et Morr) 100 X

1. A hdaz oldalnézete, ahol az apré pérusok lathatok. — Lateral view of test,
where tiny pores are visible.

2. Az el6z6 példény kissé megdontve az élén dll. Lithat6é az utolsé kamra pere-
ménél levs szdjnyilds. — The same specimen a slightly tilted, standing on its
carina.

3—5. Hanzawaia producta (TERQUEM)

3. A képen az élére dllitott hdz hurokszerl szajnyildsa lithat6. — Looped aper-
ture of a test standing on its carina. 200 X

-

. Az el6z6 példéany teljes képe. — Total view of the same specimen. 100 %

(%1

. A héz koldokoldala a kidomborodd, megvastagodott varratvonallal. — Umbi-
lical area of test with the swollen, convex suture. 100 X






XXX. tabla — Plate XXX

1—2. Lamarckina erinacea (KARRER)

1. A haz oldalnézete, ahol a biitykos hati oldal ¢s a sima koldiokoldal is lathaté.
— Lateral view of test, where both the tuberculate dorsal area and tha smooth
umbilical area are visible. 150 X .

2. Az ¢l6z6 példdany koldokoldala a kerek nyildssal. — Umbilical view of the same
specimen with the circular foramen. 120 x

)
|
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Sehlosserina asterites (GUMBEL). 40 X

3. A haz koldokoldala. Jol lithatd a szajnyilids és a jarulékos nyildasok. — Umbilical
view of test. Note the distinct aperture and supplementary apertures.

4. A hdz dorzdlis oldala a megvastagodott varratvonallal. — Dorsal view of test
with the swollen suture.

5. A 3. dbrdn levd példiny élére dllitva. Lithato a szajnyilds és a megvastagodott
perem. — The specimen from Fig. 3 positioned as standing on its carina. Note
the aperture and the swollen peristome.
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