ARISTOTLE UNIVERSITY OF THESSALONIKI

Interinstitutional Program of Postgraduate Studies in
PALAEONTOLOGY - GEOBIOLOGY

X

I[TIEPPOX A. TIATOYXEAX
[Ttuyo0vyoc 'ewAdyog

TO 2YZTHMA TAEINOMHXZHYE TON TPHMATO®OPQN XYMOQNA ME
TOYZXZ LOEBLICH AND TAPPAN ZE XYI'KPIZH ME AYTO I10Y
[TPOTAG®GHKE AIIO TH MIKHALEVICH

THE CURRENT FORAMINIFERA CLASSIFICATION SYSTEM OF LOEBLICH AND
TAPPAN IN COMPARISON TO THE PROPOSED ONE BY MIKHALEVICH

METAIITY XIAKH AITTAQMATIKH EPTAXIA

DIRECTION:Micropalaeontology-Biostratigraphy
Directed by National & Kapodistrian University of Athens

THESSALONIKI
2024

—
H
| —




1] cuhhoyr O
.h Il;pmu \

BAioBnkn

'i_”@EbﬁPAzToz"

,"‘, ;,,",l'f.|r||.|n rewAoyiac
u,,- _A.Nn.e //c:

Prnowexn Prpiodnkn Bco0pactoc — Tunpa L 2 ) = Aprototérero llovemotnuo OE660A0VIK



Interinstitutional

Program of
Postgraduate
Studies in
PALAEONTOLOGY — GEOBIOLOGY
supported by:
Tunua F'ewAoyiog ATIO

School of Geology AUTh

Tunpo Broroyiog ATIO
\ School of Biology AUTh

scoo| of biology

National and ) ’ ’
Kapodistrian Tupa stkovlaé IfH lzwneptﬁakkovroq
University of _

Athens v Faculty of Geology & Geoenvironment
Faculty of Geology NKUA

and

Geoenvironment

Tuqua T'ewioyiog Mav/piov [Matpodv
Department of Geology, Patras Univ.

Tuqua 'eowypagiog [Tov/piov Aryaiov
Department of Geography, Aegean Univ.

UNIVERSITY OF THE AEGEAN

—
w
| —




1] cuhhoyr O
.h Il;pmu \

BAioBnkn

'i_”@EbﬁPAzToz"

,"‘, ;,,",l'f.|r||.|n rewAoyiac
u,,- _A.Nn.e //c:

Prnowexn Prpiodnkn Bco0pactoc — Tunpa L 4 ) = Aprototérero llovemotnuo OE660A0VIK



[TIEPPOX A. TIATOYXEAX
PIERROS D. PATOUCHEAS
[Ttuyovyog 'ewAdyog

TO 2Y2ZTHMATAEINOMHXHY TON TPHMATO®OPQN XYMOOQNA ME
TOYX LOEBLICH AND TAPPAN XE XYI'KPIZH ME AYTO IIOY
ITPOTA®HKE AIIO TH MIKHALEVICH —

THE CURRENT FORAMINIFERA CLASSIFICATION SYSTEM OF LOEBLICH AND
TAPPAN IN COMPARISON TO THE PROPOSED ONE BY MIKHALEVICH

YnopAionke 6to AIIME [TAAAIONTOAOTIIA - TEQBIOAOTIA

Huepopunvia Ipogopikric EEétaong: 26/02/2024
Oral Examination Date: 26/02/2024

Three-member Examining Board

Dr. O. Koukousioura, Supervisor (AUTH)
Associate Professor M. Dimiza, Member (NKUA)
Professor G. Syrides, Member (AUTH)

Tpweinc Eéstooctikn Ermvtponn

Ap. O. Kovkovsiovpa, Emprémovca (AIIO)

Avammpatpio Kadnynrpia M. Aqula, Méhog Tpipuerovg Zvppovievtikng Emtponrg
(EKITA)

Kafnyntg I'. Zvpiong, Mérog Tpiuerovg ZvpuPovievtikng Emtponng (AIIO)




© ITiéppog A. TTatovyéag, T'ewroyog, 2024

Me v emeOvAoén KATolwv SkaoUdTmV

TO XYETHMA TAEINOMHZIHEX TON TPHMATO®OPON YXYMOONA ME TOYZ
LOEBLICH AND TAPPAN XE XYI'KPIZXH ME AYTO IIOY ITPOTA®HKE AIIO TH
MIKHALEVICH - Metartvyiaxn Aiziouatixkny Epyocio

To épyo mapéyetor vd tovug 6povg Creative Commons CC BY-NC-SA 4.0.

© Pierros D. Patoucheas, Geologist, 2024

Some rights reserved.

THE CURRENT FORAMINIFERA CLASSIFICATION SYSTEM OF LOEBLICH AND
TAPPAN IN COMPARISON TO THE PROPOSED ONE BY MIKHALEVICH — Master
Thesis

The work is provided under the terms of Creative Commons CC BY-NC-SA 4.0.

Citation:

Hotovyéag I1. A., 2024. To oot Ta&vopnons tov Tpnuatoedpov Zouewva pe tovg Loeblich and Tappan
o€ ouYKpLon Le ovtd Tov Tpotddnke amod t Mikhalevich. Metantuyokn AmAopatiky Epyacio, Tunquo
l'swhoyiog A.I1.0.,69 ceA.

Patoucheas P.D., 2024. The current foraminifera classification system of Loeblich and Tappan in comparison to
the proposed one by Mikhalevich. Master Thesis, School of Geology, Aristotle University of Thessaloniki, 69

Pp.

Ot améyelg Kot To GUUTEPAGLOTA TOL TEPEXOVTOL GE OLTO TO £YYPUPO EKPPALOVV TO
OLYYPOUPEN KOl OEV TTPEMEL VAL EPUNVEVTEL OTL EKPpalovV Tig emionueg éoeig Tov AILO.




Cover Figure: © Hans Hillewaert

KeAboen tov eidovg Ammonia beccarii (Linnacus, 1758), mov cuAléyOnkay 1o 2011 otn Bopeia
Odracco kKo potoypagndnkav pe kaupepo Leica DFC 490 tomobestmuévn oe d16@0aAipo
wkpookomnio Leica M205C. https://en.m.wikipedia.org/wiki/File:Ammonia_beccarii.jpg




MEPIEXOMENA

EIZArQrH

KE®AAAIO 1: IZTOPIA KAI BIOAOTI'IA TQON TPHMATO®OPQN
1.1 IZTOPIKH ANA®OPA TTIA TA TPHMATO®OPA

1.2 BIOAOT'IA TQN TPHMATO®OPQN

KE®AAAIO 2: 2YZTHMATIKH KATATA=H TQN TPHMATO®OPQN
2.1 ZYZTHMATIKH KATATA=H TQN LOEBLICH AND TAPPAN, 1988

2.2 2YZTHMATIKH KATATA=H THZ MIKHALEVICH 2013

KE®AAAIO 3: BAZH AEAOMENQN

3.1 NEPICPA®H THZ BAZHZ AEAOMENQN

ZYMIMEPAZMATA

NEPIAHWH

ABSTRACT

BIBAIOIPA®IA

NMAPAPTHMA I

—

10

16

16

17

20

20

26

39

39

53

56

57

58

66

et



1] cuhhoyr O
.h Il;pmu \

BAioBnkn

'i_”@EbﬁPAzToz"

,"‘, ;,,",l'f.|r||.|n rewAoyiac
u,,- _A.Nn.e //c:

Prnowexn Prpiodnkn Bco0pactoc — Tunpa L 9 ) = Aprototérero llovemotnuo OE660A0VIK



EIZArQrH

O avBpwTrog atrd Ta apxaia xpoévia EVIWoE TNV AVAYKN - OTO OKANPO aywva TTou
€0IVE yIa TRV €TTIRIWON TOU - va TTapATNPEi, va TTEPIYPAPEI KAl VO OPOBOTTOIE], Ta QUTA
Kal Ta (wa. Etpetre va KWOIKOTTOIEI TTANPOQYOPIES yIa TO Trola {wa 1 QuUTa ATavV
KataAAnAa yia Tpo@ry Kai Trola TTIKivOuva 1 akOun kalr Togikd. OAeg autég TIG
TIANPOQOPIES ETTPETTE VA TIG DIEUBETEI PE TPOTTO TTOU VA JTTOPOUV VA CUYKPIBOUV PETAEU
TOUG, WOTE Ol ATTOPACEIS TOU va ATav, KABE XPOVIKH OTIyUrA, Ol KAAUTEPEG dUVATEG.
‘ET01, OIyad - OIyd Kal PE TEAEIWG eUTTEIPIKO TPOTTO, TTEPOCE OTNV TaA&IVOMia, Xwpig
WOTOOO VA UTTOPEI va HPETATPEWEI OTA TTPWTOYOVA €KEiva OTAdIO TNV EUTTEIPIA OE
ETMOTAMUN. ZTOV  AVATOAIKO, OVOPOlOMEVO, TIONITIONOG N TIpWTN  TagIvounon
QAPMOKEUTIKWY QUTWYV Kataypaenke amd Tov autokpdropa TnG Kivag Shen Nung,
mrepiTrou 10 3000 11.X.. MNepi T0 1500 11.X., PAPPAKEUTIKA QUTA EIKOVOYPAPrBnkav o€
ToIXoypa@ieg aTnv AiyutrTo JE ava@opd OTa oVOPATA Kal TIG IBIOTNTEG TOUG, EVW OTOV
TatTupo Ebers TtepIAauBdavovial QUTA WG QApUAKA  yia OIAQOPEG ACBEVEIES
(Manktelow, 2010).

2Uhgewva pe Tov Lloyd, (1970) n 1pwTn TOMR OTIG OETIKEG ETTIOTAMUEG, OTOV
atmmokaAoupevo  "OuTIKG"  TTOANITIONS, TTpAyPATOTIOINBNKE a1md  TOug  Apxaioug
MPOoCowWKPATIKOUG PIAOCOPOUG oI oTToiol avalrTnoav KAaBoAIKA aiTia yia Tnv epunveia
TWV QUOIKWVY QAIVOUEVWY TTOU UEXPI TOTE atrodidovrav o€ dofaoiec Kal BEIKES
TTapEUPAOEIS, KaBIEpWOaV TO dNUOCIO BIGAOYO Kal TNV avTITTapdBeon oTNV EpUNVEia
TOU QUOIKOU KOOMOoU evy 0 AAKpaiwv o Kpotwvidtng (MuBaydpeia oxoAr) ATav o
TTPWTOG TTOU Cuvéypaye TmoTNPOVIKO BIBAI0 (Zkoupag, 2004). ZmmoudaidTepol aTrd

Toug NpoowKpaTIKoUug QIANOCOPOUG gival:

- ©@aAng, Avagipavdpog, Avagipévng, (ekTTpOowTTol TNG OX0ARG TNG MIARTOU).

- O1 NMuBayodpeiol (AAkuaiwy o KpotwvidTng, Irmédapog o MiAnoiog, Twv o Xiog, K.4.)

- O1 EAedreg pe omroudaidTEPOUG EKTTPOCWTIOUG TOUG =evo@avn, HPAKAEITO,
Mappevidn, EptredokAn kai Ava&ayopa.

- O AnuokpITog Kal o ITTTToKpATNnG.
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Opwg, o TPWTOG TTOU £Appoae Tn BIoAoyIKr KaTdTagn oTo SUTIKO, OTTOKOAOUUEVO,
ToAITioud NTav o ApiototéAng (384 - 322 11.X.) (Manktelow, 2010), kaBwg autdg
OIAKPIVE Kal TTEPIYPOAWE UTTOOUAdEG (WWV aTTO TTOAU PEYOAUTEPEG OPADEG, Kal
OpIoHEVA aTTO Ta OVOPATa TTou £€dwaoe £EOKOAOUBOUV va I0XUOUV PEXPI KOl ONuEPa
oTTw¢g Ta MaAdkia, Ta KoAedtrtepa kal ta AiTTTepa. TNV KATATAEN TOU O€ OMADES
XPNOIMOTIOINCE XAPAKTNPIOTIKA OTTWG: av £XouUV ) dev £Xouv aipa (Evaiua - avaiga),
av £X0UV OTO CWHA TOUG PTEPA 1 TPIXES (PTEPWTA - TPIXWTA) K.a.. AUTOG TTOU £BAAE TIG
Bdoeig yia Tn ouyxpovn Tagivopia eival o Carolus Linnaeus (1707-1778), kaBwg 10
1758 1poTeEIve TNV duwvupun ovopaToAoyia. AnAadr kGBe €idog xapakTnpieTal atro
duo ovouarta (Mévog, €idog) ota Aativikd (Genus, species), TO TTPWTO OVOUa (ME
KEPAAQIO TO TTPWTO YPAUMQ) ava@EPETAl OTO OVOUA TOU YEVOUG KOl TO OEUTEPO (UE OAa
medd) oTo €idog (Ta ovouarta ypdeovtal ue TTAAyIa ypa@n 1 €ival UTTOYPAUMIOUEVQ).
MapdAn 1n Babid trioTn Tou Linnaeus (Harrison, 2009), TTou 0dnyouce oTnV IBEQAIOTIKI)
TTPooéyyion TEpi TNG  auETABANTOTATOGC Twv  €1dwv, 0 TPOTTOG YPAPAS TNG
ovopaToAoyiag e€akoAouBei va XpnOoIPOTIOIEITaI, HEXPI KOl TIG MEPES Pag. HTav auTtdg
TTOU TTPOTEIVE, YIA TTPWTN QOpPd, TPEIC avwTePEeS BaBuidec oTo oUOTNUA KATATAENG

(Classis, Ordo, Genus).

2Tn Ouvéxelia akoAoubnoav OnPavTIKEG avaTPOTIEG, apXIKA ammd Tov Lamarck
(Stafleu, 1971; Oxenham, 2015) ka1 0Tn cuvéxeia atrd Tov Charles Darwin — KapoAo
AapBivo (Gillispie, 1958) 110U Bepeliwoe pe €mMOTAPOVIKO TPOTTO TN Bewpia TNG
eCENIENG péoa atrd TN dpdon TNG QUOIKNAG TTIAOYNG. EdW TTpéTTel va emionudavoupue OTi
aKOUN Kal 0 BepeMIWTAC TNG Bewpiag TG €€EMIENG K. AapBivog dev ékpuye Tov
Baupaouo Tou yia To Tagivouiko £€pyo Tou ApIoTOTEAN BewpwvTag OTI 0 Linnaeus Kail o
Cuvier ouvéxioav ToV TPOTTO ETTIOTNUOVIKNAG TTPO0Eyyiong Tou ApioToTéAn (Voultsiadou
and Gerovasileiou et al., 2017). Otrwg katd Aégn avagépetal ammd Toug Laurin and
Humar (2022):

‘Similarly, Darwin stated, in a letter (Gotthelf, 1999) to the physician and classicist
William Ogle who had sent Darwin a copy of his translation of Aristotle’s works on
the parts of animals, that “Linnaeus and Cuvier have been my two gods, though in

ny

very different ways, but they were mere school-boys to old Aristotle””, («Ouoiwcg, o
AapBivoc dnAwoe, o€ uia emotoAn (Gotthelf, 1999) mpog¢ rov uaiodipn Kai

kAaaikiorr) William Ogle mou €ixe oteider atov AapRivo éva avriypa@o tng
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HETAQPAONS TwV EPYWV ToUu APIOTOTEAN yia Ta uépn Twv {Wwv, 0TI «0 Linnaeus Kal 0
Cuvier nrav, av Kai ue MOAU dIaQOPETIKOUS TPOTTOUC, 01 OUO B¢oi uou, aAda oe

OUYKpION UE TOV YEPO-APIOTOTEAN NTAV ATTAOI UaBNTEC».

H @IAocOoQIKN diapdaxn Twv dUO ETTIKPATECTEPWY PEUNATWY, AUTOU TTOU UTTOOTNPICEI
TNV APeTaBANTOTNTA TwV €10WV (IBEQNIOTIKN TTPOCEYYION) EEKIVWVTAG aTT TIG 10€EG -
TPOTUTIA, OTTWG QUTEG avagEpovTal atrd Tov MAdTwva Kal OAOUG TOUG METETTEITA
EPEUVNTEG TIG 10€AAIOTIKAG OXOARG OTTWG (AploToTéEANG - Linnaeus) kal autoug Tng
UANIOTIKAG - €CEAIKTIKAG TTPOCEYYIoNG OTI Ta TTAvTa peTaBdaAlovtal (HpakAeITog "ra ravta
pei", Emikoupog, Lamarck, AapBivog) cuvexiletal akoun Kal oTIG PEPES pag. Eivai
AOITTOV  avapevOUEVO va  gu@avifovial Kal OTn  OUCTNUATIK Tagivounon Twv
OPYQVIOPWY, OIOPOPETIKEG TTPOCEYYIOEIS avaAoya PE Ta ETTIOTNUOVIKA dedopéva Kal
TNV QINOCOQPIKA Bewpnon TWV UTTOKEINEVWYV TNG €PEUVAG O KABE I0TOPIKA TTEPIOdO
(Holt and Jgnsson, 2014).

O1rwg €xel emonuaveei atro Tov Hey (2001), uttdpxel éviovn culATnoN METAEU TWV
ETTOTNUWYV YIa TOV TPOTTO OPICPOU TNG £vvoIag TOU €idoUg, TToU TEAIKA avAayeTal o€
@INooco@IkO etTiTredo. Oco avePaivouue TIC PaBuideg KATATAENG OI BIAPOPETIKES
TIPOCEYYIOEIS TWV EPEUVNTWYV YiVOVTal QAVEPESC OAO Kal TTEPICOOTEPO Kal EEQPTWVTAI
1600 ammd TO €mMOTNPOVIKO TTEdiO TTou epydlovTal 600 Kal atmmd Tn QIAOCOQIKN -
B1oAoyIKA TTPOCEYYION TTOU £XO0UV, 181AITEPA GO0V aQopPd TNV KATATALN TWV TTPWTIOTWV
(AdI et al., 2007). ETi ToAAéG OekaeTiag TOOO oI BotavoAdyol 6co kai o1 ZwoAdyol
XPNOIUOTTOIOUV  DIOQPOPETIKOUG  KWOAIKEG ovopartoloyiag, o1 TpwTtol Tov ICBN
(International Code of Botanical Nomenclature), evw o1 deutepol TOov ICZN
(International Commission on Zoological Nomenclature). Otav @Ttdvouue oTnv
avwTepn Pabpida authi Twv TTPWTIOTWV N KATATAEN, TOUAAGXIOTOV 000 a@opd Ta
TTPWTIOTA, YIVETAI AKOMN TTIO TTEPITTAOKN a@oU OTTWG etmionuaivel o Corliss (1995): "To
TTPORANUa emdEIVVETAl atmd TO yeyovog OTI trepirou 30.000 ovopaopéva €idn
TTPWTIOTWYV, KUPIWG POVOKUTTOPEG, KIVOUUEVEG, WIKPOOKOTTIKEG HOPQEC ME | XWPIG
TTAQOTIOIA, €X0UV TagIvOouNBEi eTTioNUa, TAUTOXPOVA, WG GUTA (QUKIA 1 JUKNTEG) KAl WG
Cwa (TTpwTdlwa). 'EToI1, n ovouatoAoyia Toug utréreoe (i duvnTiIKA uTTETTECE) O OUO

Kwdikeg Tautdxpova”.

H O10QOopeTIKOTNTA TWV CUCTNUATIKWY TTPOCEYYIoCEWV atrd Toug €I0IKOUG OTNnV

Tagivopia ptTopei va TrapartnenBei euKoAGTEPa oTNV TTEPITITWON Twv BaaciAgiwv. Atrd

( 1
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Ta dUo BaciAgia (Qutwv kal {wwv) TTou avayvwploe o Linnaeus (1735), eracaue
(Whittaker, 1969) oTtnv kardaragn twv 1évie BaolAsiwv (Monera, Protista, Plantae,
Fungi, Animalia). £tn ouvéxela ol Woese and Fox (1977) avtikatéoTnoav 1o BaoiA€lo
Twv Monera pe dUo véa Baoileia autd Twv Eubacteria kal Twv Archaebacteria, €101
odnyoupaoTe o€ £€1 Baoileia. e vedTepeg avabewpriocig (Cavalier-Smith,1983, 1998)
dlatnpeital o aplBPog Twv BaoiAgiwv o€ £€1, aANG Ta Eubacteria kai Ta Archaebacteria
evotrolouvtal o€ éva Baoikelo autd Twv Baktnpiwv (Bacteria) evw Ta lMpwTtioTa
(Protista) diaxwpifovtal o€ dUo véa Baaoileia autd Twv MpwTtdlwwyv (Protoza) kal Twv
Xpwuiotwv (Chromista) evw o€ pia atrd TIg TeEAeuTaieg avabewpriocig (Ruggiero et al.,
2015) emavagépovtal Ta dUO PBaciAeia Twv TTPOKAPUWTIKWY (Archaebacteria kai
Eubacteria) kaBwg kai Ta 1Tévre Twv gukapuwTikwy (Protozoa, Chromista, Fungi,

Plantae, Animalia).

ATIO TN OTIYMN TTOU TA TPNPATOPOPA Eival JOVOKUTTAPO! EUKAPUWTIKOI OPYAVICUOI

Kal euggaviotnkav oto avwTtepo Kauppio Bewpndnkav o1 avikouv oTa TTPWTIOTA
TTPWTOKTIOTA, EVW O ETEPOTPOPIKOG TPOTTOG SIXTPOPTIC T KATATACOEI OTA TTPWTOJWA.

Edw epgavifovral Kal ol TTPWTES dlaPWVieG YETAEU TwV TAgIVOUWYV. ATTOTEAOUV T
MpwTtiota A Ta MNpwTtokTioTa BaoiAeio kal Ta MNpwtdlwa YtropaciAeio (Levine et al.,
1980), } Ta MpwTdlwa aTToTEAOUV LEXWPIOTO BaaoiAeio OTTwG £xel NON avapepOEi OTI
uttooTnpietal ammdé ocuoTnuaTtikoug (Cavalier-Smith, 1983, 1998) ) Ta TpnuATOPOP
avikouv o€ véo Baoihelo Chromista (Cavalier-Smith 2010); Ze OAe¢ OUWG TIG
TTPOOCEYYIOEIG TTAPOUCIALEI EVOIAQEPOV TO YEYOVOGS OTI YiveTal N xprion EAANVIKWY 6pwv
otnv ovopaoia Toug. MpwTtiota (protista): mTpwTta ommd OAa Ta uttdAoITTq,
MpwrtoékTioTa (protoctista): autd Tou KTioTnKAv (dnuIoupynONKav) TTPWTA,
MpwTtdélwa (protoza): mpwrta dJwa (IOTOPIKA N  TPWTN €uPavion CWIKWV
XOPAKTNPIOTIKWYV OTTWG Kivnon Kal ETEPOTPo@N dlaTpo@r], XpwuioTa Cromista: €xouv

XPWHQ).

O1Woese et al. (1990), rpdTeivav Tn dnuioupyia pia vEag TagIVOPIKAG opdadag Travw
atro T0 €TTITTEQO TOU BaCIAEiOU TTOU TRV ovopacav eTTIKpATeIa « Domainy kal Bewpnoav
OTI 6AOI Ol OpyaVvIOUOi PTTOPOUV Va KATOTAaXOOUV O€ TPEIG ETTIKPATEIEG AUTEG TWV
BakTtnpiwv (the Bacteria) Twv Apxaiwv (the Archaea) kai Twv EukapuwTtikwv (the

Eucarya) TTou KA pia atmd auTég PTTOPET va TTEPIEXEI TTEPIOOOTEPA aTTO £va BaaoiAgia.
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Mia BiIBAIOYPA®IKA ETTIOKOTINON TWV TIPOCEYYIOEWV VIO TIG OAVWTEPEG QAUTEG
TAGIVOUIKEG JovAdeg TTapouaoialetal atrd Tov Scamardella (1999) kai TrapatiOsTal oTov

MNMivaka 1 TTou akoAouBsi.

Mivakag 1. YtoBéoelg yia Ta BaciAsia Twv Mpwtdlwwyv, Twv MNpwTioTwyv Kal Twv

MpwTtdkTIoTWY OTT6 TO 1860 PEXPI TO 1998 cUPPwva pe Tov Scamardella (1999).

Kingdom Protozoa Kingdom Protista Kingdom Protoctista
Owen (1860) Haeckel (1866, 1869, Hogg [Regnum
1905) Primigenum] (1860,
1868)
Cavalier-Smith (1983, Copeland (1938) Copeland (1947, 1956)
1998)

Whittaker (1957, 1959, Margulis (1968, 1970,
1969,1978) 1990, 1996, 1998)
Margulis (1970)

Corliss (1984, 1986)

2Tn ouvéxela Ba aoxoAnBouue pe TNV Katdragn Twv TpnUAToQPOpwY CUNPWVA HE
Toug Loeblich and Tappan (1988), o1 omoiol katétagav 10 OUVOAO Twv 2435
AVOYVWPIOUEVWY YeEVWV TpnuaTo@épwy otnv Tagn (Order) Foraminiferida kal o€ 12
Ymrotdéeig (Suborders) pe kUpio KpITApio kKatdragng Tn doun Tou KEAUPOUG Twv, TN
ouvBear] Tou, Kal ToV TPOTTO oxnuUaTIopou Tou (Loeblich and Tappan, 1988). H epyaacia
auTh) Bewpeital wg Bdon ammd TTOAAOUG PETAYEVECTEPOUG EPEUVNTEG TOOO WG TTPOG
KAatatagn Twv Tpnuato@opwyv OaAAG kal wg Bdaon yia TIG OTIOIEG AvOBewpPnoEIg
mpoteivouv (Lutze and Altenbach, 1991; Bender et al., 1995; Sen Gupta, 1999;
Mikhalevich 2013; Pawlowski et al., 2013). EmitAéov, Ba TTapartebei n avabBewpnon
TTou TTpoTAdBnke atrd T Mikhalevich (2013) n otoia oTnpixbnke 1600 oTa dedopéva
TTou Xpnoiuyotroimenkav amd Toug Loeblich and Tappan (1988) aA\G kal o€ vedTEpa
BloxnuIKA, YeVETIKA Kal QUAOYEVETIKG dedopéva. TotmoBETnoe Ta TpnuaTo@Opa aTn
ouoTnuatik Babpida Tng Zuvoportaiog (Phylum) kai ta Siaxwpilel o TTéVTE
Ouortagieg (Classes).
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2T1ov [livaka 2 1Tou akoAouBei TTapatifevral ol UTTodIIPECEIG TNG CUOTNMUOTIKAG
KATaTagng Twv. Tpnuatopopwyv 1000 WG TTPog Toug Loeblich and Tappan (1988) éoo
kal w¢ Tpo¢ T Mikhalevich (2013) kai divovTtal o1 KATAAALEIS TWV TAEIVOUIKWY OPAdWV

OUMOWVA JE TOUG EPEUVNTEG.

Mivakag 2. O1 ouyxpoveg UTTOdIAIPECEISC TNG OUCTNMOTIKAG KATATAENG Twv

Tpnuatopépwyv wg TTPog Toug Loeblich and Tappan (1988) kai Mikhalevich (2013).

EAANnvIKA AyyAikn KaTtdAngn Loeblich KardaAngn
opoAoyia opoAoyia and Tappan, 1988 Mikhalevich 2013
Emikpdareia Domain *
BaoiAgio Kingdom
ZuvopoTtagia Phylum
Oportagia Class -ata
Y@popotagia Subclass - ana
Ytmépragn Superorder -oida
Tagn Order -ida -ida
Ymoragn Suborder -ina -ina
Y1repoiKoyEveia Superfamily - acea -oidea
Oikoyévela Family - idae -idea
Y1roolkoyéveia Subfamily -inae
Mévog Genus
Eidog Species

* Woese et al. (1990)

—
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KE®AAAIO 1:1 ZTOPIKH ANA®OPA KAI BIOAOIA TQON TPHMATO®OPQN
1.1 loTopikA avagopd yia Ta Tpnuato@oépa

Ta Tpnuato@opa, diapiouv T6oo ae BaAdcaio TTepPIBAAAOV 600 Kal o€ UPAAPUPQ Kal
o€ EOWTEPIKA vepd (Cann, 1981; Patterson, 1987; Holzmann, 2021), evw PTTOPOUV VA
O1aKPIBoUV O€ BEVOOVIKEG ) TTAAYKTOVIKEG HOPPEG. TO PEYEBOG TOUG TTOIKIAEI, YTTOPEI
va KUpaivetal atmo pikpdTepo Twv 100 um kail va @tével péxpl 20 cm (Sabbatini et al.,
2014). To yeyovog o1 eu@avicovTal aveANITTWG aTrd To KAuBplo, ue oxedov maykoéouia
TTapouUaia, OXETIKA HEYAAN agBovia Kal Ta aTToOAIBwPEVA KEAUPN TOUG JTTOPOUV OXETIKA
€UKOAQ va dlatnpnBouyv, Ta dedoPEva TTOU TTPOEPKXOVTAI ATTO TN MEAETN TOUG PTTOPOUV

va avaAuBouv oTaTioTIKA Kal Bpiokouv TToIKIAEG e@apuoyég (Wade et al., 2011).

Eival, €mmoyévwg, o1 0 €UPEWG  XPNOIMOTTOIOUUEVOl OPYAVIOMOI yia [Blo-
oTpwparoypagia (BouDagher-Fadel, 2015; Coccioni and Primoli Silva, 2015) r} o€
ouvduaoud pe Tnv AIBooTpwpaToypagia (Scott et al., 1989). EmTAéov yTTOpOUV Va
XPNOoIhoTToINB0oUV WG BEIKTES yIa TN oUykplion InudaTtwy (Stephenson et al., 2015) aAAd
Kal o€ TTaAaloTTrePIBAANOVTIKES Kal TTaAaloolkoAoyikéG peAETEG (De Rijk and Troelstra,
1997).

H peAéTn Twv atTOAIBWUEVWY KEAUQWVY UTTOPEI VO SWOEI ONUAVTIKEG TTANPOPOPIES
yIQ TN YEWXNMIKN KaTtaypaen TNG TTaAAIOBEpUoKpaaiag, agou auTr eTTnpedlel TOOO TO
pEyeBog Kal TN popgoloyia Toug (Boltovskoy et al., 1991) éco kal TRV agBovia Toug
(Frerichs, 1971). EmimTAéov pTTOpOUV va €EaxB0OUV CUUTTEPACUATA OXETIKA MWE TN
oU0TOON TOU UTTOOTPWHMATOG, TIG METABOAEC TNG O0TABUNG TNG BAAaCOAG KABWS Kal
GAWV TTaAaIoyEWYPAPIKWY XapakTnpioTiKwy (Thompson, 1981; Waelbroeck et al.,
2002; Leckie and Olson, 2003; Eynaud, 2011; Duros et al., 2012).

Ta Tpnuato@dépa ATAV YyVWOTA aTTd TV apXaldtnta. H TpwTtn Katayeypapuévn
ava@opd OXETIKA Pe TNV UTTapén Toug TTpoépxeTal atrd Tov Hpddoto (5° aiwvag 11.Xx.)
avayvwpifovtag Ta w¢ To PBACIKO CUuOTATIKO OTA TTETPWHATA ATTO T OTToia ATAV
Kataokeuaouéveg ol lMupapideg ¢ [kiCac. ZTtn ouvéxela n  Umapg TOUg
emBePaiwBnke atmod Tov ZTpdpwva (1° aiwvag 1.X.). Opwg, péAig Tov 19° aiwva ol
ETTIOTAMOVEG APXIOAV VA TA JEAETOUV KAl VA TA TAEIVOPOUV ouoTnuaTika. Autdg TTou Ta
TTEPIEYPAYE YIA TTPWTN Qopd ATav o d' Orbigny (1825) Tou oTnv TTOPOUCiach Tou oTnV

aKadnuia Twv €MOTNUWY Tou MapIciou xwpIoe Ta KEQAAGTTOdA o€ OUO KATNYOPIES, TA
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21povipepa  (Siphonophorae) (pe &exwpiotd BdAapo) kar 1o Tpnuato@opa
(Foraminifera) (ne TpAMOTA — OTTEG = Foramen). Tnv opdda Twv Tpnuato@épwy TN
XWploe o€ TrEVTE olkoyéveleg. QoTO00, auTh N Tagivounon PacioTnke oxedov
QTTOKAEIOTIKA OTO OXHHa TOU KEAUQOUG Kal ThG didTagng Twv BaAdpwy. Otav o Dujardin
(1835) £deige oM 1A TpNUATOPOPa dev NTAV KEPaAOoTToda o d' Orbigny (1839) Ta
aPaipece ATTO TA KEQAAOTTOdA KAl TA TOTTOBETNOE OE EEXWPIOTH TAGIVOUIKY KATnyopia

auth) Tng OpoTtagiag .

1.2. BioAoyia TwV TPNHATOQOPWV

H AéEn TpAua (foramen), ammd é1Tou Kal TIPAV TNV OVOUOCIa TOUG aVOQEPETAl O€
MIKPEG OTTEC (TpripaTta) TTou eu@aviovral oTo KEAUQOG Toug. Eival povokuttapol,
ETEPOTPOYPOI EUKOAPUWTIKOI OPYAVIOUOI, EVW KATTOIA £idN dNUIOUPYOUV KAl CUMBIWTIKES

OX€0€EIG JE QUTOTPOPOUG PWTOOUVOETIKOUG opyaviopoug (Lee, 2006).

To kutTapOTTAaCua diakpiveTal o€ evOOTTAQONA Kal EEWTTAACUA. ZT0 evOOTTAAOUA
EVTOTTICOVTAI TA TUTTIKA KUTTOPIKA opyavidla TTou UTTApXouv o€ OAA T EUKOPUWTIKA
KUTTapa (LeKieffre, 2018):

- O TTupAvag (MIKPOTTUPAVOG KAl HAKPOTTUPAVAG - OTTOU UTTAPXEI) VIO TOUG OTTOIOUG
utTdpxouv ava@opéc AdN atrd 1o 1895 (Lister, 1895). 210 e0wWTEPIKO TOU QUAACOETAI
TO VYEVETIKO UAIKO Kal €AEyXel TNV ouaAfl Aeitoupyia Tou opyaviopou Kal Tov

TTOAaTTAaCI100u6 TOU.

- Ta uiToxévopia, tTou TrepIBAAAovTal atrd OITTAA peuPpdvn Kal armmoteAouv TO
opyavidio TTOU TTPAYMATOTTOIEITAI N KUTTAPIKI QVOATIVON. ZTIG TITUXEG TIGC ECWTEPIKAG
TOuG MePBpPavng evtomidovial Ta €vuua TNG OEEIBWTIKAG QWOPOPUAIwONG, TTOU
OUMMETEXOUV OTO OXNMUOTIONO TNG TPIQWOQPOPIKAG adevooivng yvwoTng wg ATP
(LeKieffre, 2018):

- Ta piBoowparta, To evdorTAacuaTikd diktuo (E.A.), kalr n cuokeur/opyavidio Golgi
TTOU OXETICETAI JE TN OUVOEON, TPOTTOTTOINON KAl JETAPOPA TwV TTPpwTEIVWY (Anderson
and Bé, 1978; Bernhard et al., 2010; LeKieffre, 2018).
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- Ta kevotdéma (vaculus), ota otroia onuavtikl 6€on KATEXOUV TA TTETTTIKA

KEVOTOTTIO TTOU £XOUV ONPAVTIKO pOAo oTn didotraon Tng Tpoens (LeKieffre, 2018).

- To e€WTTAOOPO CUPMETEXEI KUPIWG 0T dnuioupyia Twv weudotrodiwv (Conway,
2012; Wollenburg et al., 2021).

To kuttapéTTAacpa TTEPIBAANETAI ATTO pIa ATTA PEPPBPAVN TTOU PE TN CEIPA TNG
TEPIBAAAETAI ATTO éva OKANPO KEAUPOG, TTOU OTTOTEAEITAI ATTO €vav | TTEPICTOTEPOUG
BaAGUOUG. 2TNV TTEPITITWON TTEPICOOTEPWY TOU €VOG BOAGUOU AUTOI ETTIKOIVWVOUV
METAEU TOug e avoiyparta (forams, Foramifera). Ta ouoTaTikd Tou KeEAUQOUG
TTAPAYOVTAI KAl EKKPIVOVTAI OTTO TO KUTTAPOTTAQOUA AAAQ £viOTE XPNOIUOTTOIOUVTAI KAl
OuUOoTaTIKG aTTd TO £EWTEPIKO TTEPIBAANOV. Q¢ TTPOG TN XNUIKA CUOTACH TOU, OUVABWG,
atroTeAeiTal amd ahata avOpakikou aoBeoTiou (CaCOs) | opyavikéG ouaieg OTTWG N
XITivn, evw MPTTOPEl va atroteAeital ammd Trupitio (Si) kal apaywvitn. ‘Eva 181aitepo
KEAUQOG €ival TO CUPNQUPHPATOTTAYEG TO OTTOIO ATTOTEAEITAI ATTO ETEPOYEVH OTOIXEIQ TTOU
ouvOEovTal HETAEU TOUG PE KOAAWON opyavikd r avopyava UAIKA. Ta pop@oAoyikd
XOPAKTNPIOTIKA TNG EEWTEPIKNAG ETTIPAVEIOG TOU KEAUPOUG TTOIKIAOUV, UTTOPEI va gival
TeEAEiwg Agia ) va ep@avifouv TTOAUTTAOKO YEWMETPIKA OXNUATA, EVW N OOMN TOUG
MTTOPEI va €ival PIKPOKOKKWONG, uaAwodng f mmopoeAavwdng. AT Ta TPAUOTA OTO
KEAUQOG €CEpXovTal KUTTAPOTTAQOUATIKEG TTPOEKPOAEG - Ta WeudoTrodia - TTOU
XPNOIMEUOUV YIa TV TTPOCANYN TNG TPOPNG, TNV Kivnon, TNV TTPOOKOAANCN TOUuG O€

OTEPEA UTTOOTPWHATA, AAAA KQI TNV KATAOKEUN TOU KEAUPOUG.

Ta Tpnuato@épa avaloya Pe TO EvOIQITNUA TOUG JTTOPOUV VO TPEPOVTAI KUPIWG UE
o1dtopa 4 AAAOUG UIKPOOKOTTIKOUG MOVOKUTTAPOUG EUKAPUWTIKOUG OpPYyavIOUoUG 1
Baktipia. H Tpo@r culMapBdveTal pe Tn BonrBeia Twv weudotmodiwy pe Tn diadikaaia
TNG QAYOKUTTApWONG, €ykKAwPileTal o €éva TTETTTIKO KEVOTOTTIO KOl OKOAOUBEI n

didoTtraon TnG (Lipps and Valentine, 1970; Culver and Lipps, 2003; LeKieffre, 2018).

O 1poéTTOC avatrapaywyns Toug gival apkeTd TTOAUTTAOKOG a@oU oplouéva €idn
MTTOPOUV va eVOAAGOOOUV TOV ayevr] (MOVOYOVIKO) TPOTTO TTOAAATTAQCIAOUOU PE TOV
EYYevn (ap@iyoviké - TTapaywyr yYoueTwv). H ouvévwon dU0 yapeTwy OnPIOUPYEi
apxIKa éva OITTAOEIBEG KUTTOPO. AUTO, OTn CUVEXEID, WE MEIWTIKA Olaipeon Oivel
MOVOKUTTapOoUG atTAocIdEic opyaviopous. O yovokUTTapPOl auToi OPYAVIOUOI JTTopoUV
va TToAaTTAacIdlovTtal PE OIODOXIKEG MITWTIKEG OIAIPECEIC divovTag aTTAOEIONG
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MOVOKUTTAPOUG OPYQVIOUOUG TTOVOMOIOTUTIOUG YEVETIKA METOEU TOUG (JOVOYOVIKN
avatrapaywyr)). Opiopévol a1rd auToug PTTOPEI, KATTOIO XPOVIKI OTIYUR, VA TTEPACOUV
otn @aon €avd TNG YOUETOYEVEONG KAgivovTag, €701, AQuTOV TOV I0IOTUTTO UEIKTO
avatrapaywyikd KUkAo (Kitazato and Matsushita, 1996; Briguglio and Hohenegger,
2014; Dauvis et al., 2020; Sagar Prajapati and Trivedi, 2022).

Ta Tpnuato@opa padi ue Ta KokkoAiBo@dpa diadpapaTtiCouv TTOAU onPavTIKO pOAo
OTOUG PBlo-yew-XNKIKOUG KUKAOUG TOOO TOU AvBpaka, 000 KAl TOU aOoBeCTiou oTa
BaAGoOIa OIKOOUOTAUATA, APOU €ival Ol OTTOUDAIOTEPES ATTO TIG OUADES TNG BloyEvoUg
avBpakikng {nuatoyéveons (Loubere and Fariduddin, 1999). To yeyovég OTi
eTnpedlovTal atro TIG TTEPIBAANOVTIKEG OCUVONAKEGS (OTTWG BEpUoKpaTia, XNUIKES OUTIEG,
OUYKEVTPWON oguydvou) Ta KaBIOTA 10XUPOUG BIODEIKTEG yIa TNV €EKTIUNON TNG
TTOIOTNTAG TWV VEPWV KAl TWV ETTITITWOEWY TOU QAIVOUEVOU TOU BEPUOKNTTIOU OTA
uddaTiva oikoouoTtripata (Field et al., 2006; Bouchet et al., 2012; Barras et al., 2014;
Alve et al., 2016; Dimiza et al., 2016). EmmAéov dev TrpéTrel va TTapaAn@Bei n

OUMMETOXN TOUG OTIG TPOYIKEG AAUCIOEG KAl OTN PON TG EVEPYEIOG OTA OIKOCUOTHUATA.

H ouotnuatik Tagivopunon twv Tpnuatoeépwv PBaciletal oe €va ouvOuaouo
MOP@OAOYIKWYV Kal POPIaKWY OedouEVWV Kal eEEAICOETAI oUVEXWG KABWG yivovTal
d1aB€o1ueg vEEG TTANPOYOpPIES. QG TTPOG TNV KATATAEN TOUG EUPAVICOVTAI DIAPOPETIKES
TIPOOCEVYYIOEIG, CUPNQWVA JE Ta O0Q ava@épdnkav TIpIv, WG TTPOG TN CUCTNUATIKA
Tagivopikn Béon Twv TTPWTOlwwv. AKOUN Kal OTNV €l0aywyn TNG n TTaykéouia Bdon
oedopévwy Twv Tpnuatopdépwyv "The World Foraminifera Database" avagéperal 010
yeyovog OTI n Tagivounon Toug o€ uywnAoTEpa €TTITTEdN PBPIOKETAI O KATAOTAON
avaBewpnong Kal EVEATTIOTOUV OTI VEOTEPA QUAOYEVETIKA Kal POPIaKA dedouéva Ba
odnynoouv oTn otaBepotroinon NG oto uéAov (Hayward et al., 2023). Otrwg, Opwg
avaQépOnke, otnv Tagivounon Twv aoBecTONBIKWY 10wV XPNOILOTTOINONKE N
ouoTnuatik] Twv Loeblich and Tappan (1988). Mia 3IQQOPETIKA OCUCTNPOTIKNA

TTpooéyyion diatuttwonke amd tnv Mikhalevich (2013).

2Tn ouvéxela Ba aoxoAnBouue O1ECOBIKOTEPO WE QUTEC TIC OUO CUCTNMATIKEG

TTPOOEYYIOEIG OTNV TagIivOunon Twv TpnuaTto@opwy.
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KE®AAAIO 2. ZYZTHMATIKH KATATA=H TQN TPHMATO®OPQN
2.1 ZuoTnpartikn Katdragn karda Loeblich and Tappan, 1988

Otmwg avagépouv ol ouyypageic otnv ékdoon "Foraminiferal Genera and Their
Classification” (1988), avayvwpioTnkav Treplypd@nkav Kal Tagivoundnkav 2455 yévn

Tpnuatoeépwyv. H TTOOOTIKA TOug KatdTagn TTapatiBeTal otov Mivaka 3.

Mivakag 3. MNoooTIKr Katdtagn Twv YEVWYV TNG TAgENG TwV Tpnuatopopwy cUPewva

Me Toug Loeblich and Tappan (1988).

Tagn Order Foraminiferida
Ytmoétagn Suborder 12
Y1repoikoyEveia Superfamily 74
Oikoyéveia Family 296
Y1roolkoyéveia Subfamily 302
Mévog Genus 2455

O1 12 uttotdéeig atreikovi¢ovtal oTnv Eikdva 1 Tou TTepypa@el Tn QUAOYEVEDT) TOUG,
oUPQWVA PE TOUG CUYYPaQEiG. Ta KPITAPIA yIa TO dIaXWPICHO TwV UTTOTALEWV RTav
Kupiwg duo: a) H xnuikr) ouoTaon Tou KEAUQOUG TTou OTTwG €idaue PTTOPED va gival
aoBecTONIBIKO, XITIvwdes (Allogromiina), apaywviTikd, TTUpITIKG (Silicoloculinina) n
oupupuatotrayég (Textulariina) kai B) n dour Tou KEAUQOUG TTOU UTTOPEI va gival
MIKpOKOKKwONG (Fusulinina), TopoeAavwdng (Miliolina) A uaAwdng (Rotaliina). MNa Tov
TTPOCBIOPICHO TNG OIKOYEVEIAG XPNOIMOTIOINBNKav TTITTAEOV KPITAPIQ OTTWGS N UTTapén
TOPWV KAl TO OXAMA TOUG, TO OXAMO Tou KeAUQOUG (O@AIPIKO, KUAIVOPIKO,
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OTPAKTOEIOEG, K.0.), O aplOuOG Twv BaAdpwv kKal o TPOTIOG TTOU QUTOI  Eival
TommoBeTnuévol. [Na Tov TTpoadIopIoCUSd TOU YEVOUG Kal TOU €id0UG XPpNOIUOoTToINBnKav
KPITAPIO TTOU OXETICOVTAI PE TNV EOWTEPIK OOMN TOU KEAUQYOUG, TO TIAXOG TWV
BaAduwyv, To oxRua 1o PEyeBOC Kal To TTaX0G Tou EPBPUaKOU BaAduou Kal TNV UTTapgn

OlI0PPAYHATWV.

Spirillinina
Globigerinina
A
. Silicoloculinina
Rotaliina
o Lagenina
Robertinina
Involutinina
Carterinina Miliolina J
Textulariina Fusulinina

)

Allogromiina

Eikéva 1. duloyéveon Twv Tpnuato@opwyv cuugwva ue Toug Loeblich and Tappan
(1988).
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2T CUVEXEID ava@EPOVTAl TA XAPAKTNPIOTIKA Twv 12 YTToTd¢ewy, oUpgwva TTavra
Me Toug Loeblich and Tappan (1988). Ta xapakTnpIOTIKA TwV XOUNAOTEPWV TNG
YmroTaéng Babpidwv, avagépovTal 0Tn BACN SEBOUEVWY TTOU £XEI KATATEDEI WG HEPOG

NG TTapoUoag EPYAOiag.

Suborder ALLOGROMIINA Loeblich and Tappan, 1961

KéAupog ouvABwg povoBAaAauo 11 Pe TAON TTEPICOOTEPWY BAAAPWY, TOoiXWHA
MEMBPAVWOES N TTPWTEIVIKAG OUCTAONG, UTTOPEI VA €XEI ETTIKAAUWYN ATTO O10NPOUXa

UAIKA Kal PIKpR TTooOTNTA OUYKOAANUEVWY UAIKWYV. ATTo A. Kaupplio - Znuepa.

Suborder TEXTULARIINA Delage and Hérouard, 1896

KEéEAUQOG oup@upuaToTTayEG, ¢éva CwuaTidld CUYKOANOUVTAl HE OPYOVIKA N

avopyava UAIKA. ATt K. KauBpio - Zniuepa.

Suborder FUSULININA Wedekind, 1937

KEéAUQOG aTTd OPOIOYEVH PIKPOKOKKWAN ACPBECTITN, ME OUVEKTIKA TOTTOBETNUEVOUG
I000IA0TATOUG UTTOYWVIWOEIS KPUOTAAAOUG OIQUETPOU HEPIKWY UM, 2€ AVWTEPES
MOPQEG TO TOIXWHA BIAYOPOTTOIEITAI O€ DUO 1 TTEPICTOTEPA OTPpWHATA. ATTO K. ZIAOUpIO

- A. lMéppio.

Suborder INVOLUTININA Hohenegger and Piller, 1977

MpwTokdyxn, akoAouBouuevn atmd TrepiEAlyUEVO CwAnvoeldr) deutepo BAaAauo,
TOiXwHa aoBeOTONIBIKO, BIATPNTO, OKTIVWTO, APXIKA apaywVvITIKO aAAd ouvhBwg
QVOKPUOTOAAWVETAI O€ OJOIOYEVH] HMIKPOKOKKWON dour, M€ EAaOHOTOEIdN TTAXUVON N
oTnNAo€IBEIG BOPEC OTNV OUPOAIKA TTEPIOXN TNG MIAG A Kal Twv dUo TTAsupwyv. ATTé K.

MEppio - A. KpnTidiko.
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Suborder SPIRILLININA Hohenegger and Piller, 1975

MepIEAIEN €TTITTEDOOTTEIPOEIONG ] TPOXOOTTEIPOEIONG, TTPWTOKOYXN aKOAouBouuevn
atro TEPIEAYUEVO OWANVOEIBN adlaipeTo BAGAapo ) pe Aiyoug Baduoug ava oTreipa, ol
BaAapol ptropei va utrodiaipeBouv deuTtepoyevwg. Toixwua atrd aoBeaTitn, UAAWOEG,
OTITIKA aTT0 €va HPOVO KPUOTAANO 1} ammd  PwOodiKO  Aiywv  KPUuoTAAAwV.
MpooavatoAIopog dEova a KaTd PINKOG Tou agova TrepIEAIENS Kal dgovag ¢ TTapAAAnAog
TPog TNV op@aAik em@dveia (Patellina). Mtropei va éxer weudotrdépous R
MIKPOTTOPOUG YEMATOUG ME OPYaVvIKH UAN Kal KAEIOTOUG MPE OIATPNTEG TTAGKES. To
Toixwua oxnuatifetal amd Tpoocauénon e eMKAAUWN attd acPeoTitn Kal Ox1 atrd
aoBeoToTroinon €vog opyavikoU €KPAYEIOU TTOU TTAPAYETAI ATTO Ta WeudoTrodia. A.

Tp1adiko - ZAuepa.

Suborder CARTERININA Loeblich and Tappan, 1981

TpoxooTreIpoeIdG TTEPIEAIEN, OI TTIPWIMOI BAAAUOI NUIKUKAIKOI, Ol JETAYEVEDTEPOI OTA
WpPINa ATopa aKavovIoTol i TTETTAATUCUEVOI PE KUPATOEION ETTIQAVEIQ, Ol VEOTEPOI
BaAapuol atrAoi, apyoTEPA PTTOPET VA EUPAVICOUV DEUTEPOYEVI] AKTIVWTA dIa@PAyuaTa
TTOU TTPOEPXOVTal aTTd avadITIAWCEIG TOU TOIXWHATOS. ECWTEPIKA TO TOIXWHA E£XEI MIA
opyavikfy €mmévouon Kal eEWTEPIKA atroTeAeiTal aTmrd  peydAoug  BeAovoeldeic
KPUOTAAAOUG TTOU O KaBévag pmmopei  va  kKaBopioTei  KpuoTaAAoypa@ikda
MOVOKPUOTAAAOG aOBECTITN, UAAWDEG, YE MIKPR OUYKEVTPWON payvnoiou. Hwkaivo-

2AuEPQ.

Suborder MILIOLINA Delage and Hérouard, 1896

KéEAupog aoBeoTITIKO TTOPOeAAVWOEG ME UWNAEG OUYKEVTPWOEIG dayvnaoiou,
AETTTOUG, TUXAIO TTPOCAVATOAIOUEVOUG PABBOUOPPOUS KPUOTAAAOUG, Urikoug aTto 1,3
MM €w¢ 2 um Kai diauétpou 0,24 um, TTOU PTTOPOUV va TTapartnenbouv puévo e 1o
NAEKTPOVIKO PIKPOOKOTTIO, O TUXQIOG TTPOCAVATOANIOUOG TWV KPUOTAAAWY dlaxEel TO
QWG TTPOG OAEC TIC KATEUBUVOEIG PE QTTOTEAECHA VO EPPAVICETAI WG YOAOKTWOEG

adla@avég 1 TTopoeAAVWOESG OTO AVOKAWMEVO WG, TO TOIXWHA PAIVETAI KAOTAVO KAl
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UOAWOEG Ot OIEPXOPEVO QWG, UTTOPEI va €XEl ETTIPAVEIOK OTPWON ATTO TTOIKIAQ
OIATETAYUEVOUG TAIVIOEIDEIG KPUOTAANOUG PE POUPBIKEG £OPEG, OUVNBWG PE OPYAVIKA
eTévOUON Kal PTTOpPEi va €xel TTpOOBETO TUXaio UAIKO. MpayuaTikoi TTépol utropei va
EMPAVIOTOUV OTNV TTPWTOKOYXN OPICHEVWY, YEVIKA adIATPNTOl OTO METOAEUPPUIKO
0TAdI0, AAAG PTTOPEI va £XOUV WEUBOTTOPOUG, UTTOPE va £xel KaUTTUAWTT (flexostyle)
 oTreIpoeId diod0 PETALU TNG TTPWTOKOYXNG KAl TWV PETAYEVEOTEPWY BaAdpwy. H
QUAAETIK avatrapaywyr) o€ opiohéva odnyei o€ TTOAAOUG AVIOOUG YAPETEG PE OUO

MooTiyia TTou atreAeuBepwvovTal aTn oTrAAN Tou vepou. AIBavBpako@dpo — ZruEpa.

Suborder SILICOLOCULININA Resig, Lowenstam, Echols, and Weiner, 1980

Toixwpa adldTpnto, ATTO €KKPIVOPEVO OTTAAIO (TTUPITIKO). ATTO A. Melokaivo -

2AMEPQ.

Suborder LAGENINA Delage and Hérouard, 1896

Toixwpa povoeAaopaTiKG, atrd aoBeoTiThn, UOAWDOES, O KPUOTOAAIKOI GEoveg C
Kabetol otnv em@aveia, TTepIKAciovTal ammd opyavikéG pePBPAveS, TTpwToyova taxa
XWPIG OEUTEPOYEVI EAACUATOTTOINCN TNV OTTOIA EPQPAVICOUV TTIO TTPONYMEVEG HOPPEG.

NiIBavBpakoPopo - ZNUEPQ.

Suborder ROBERTININA Loeblichand Tappan, 1984

Emmedootrelpocidng 1 TpoxXooTTEIPoEIdNG TTEPIEAIEN, TTOAUBAAQUO PE OTOUATIKA
avoiypata. Toixwua d1atpnTo UOAWDOES, apaywVITIKO. ECaIpeTIKA AeTTTEC dIATPrOEIG

TOU TOIXWHOTOG UTTOPEI VO BpioKovTal OTIG TTEPIOXES TwV TTOPpWV. TPIadikd — ZAuEPQ.
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Suborder GLOBIGERININA Delage and Hérouard, 1896

IMAQYKTOVIKO, TOiXWHO KEAUPOUG dIATPNTO, UAAWDESG ACRECTITIKG, TTPOCAVATOAICHOG
KPUOTAAAOU pE TOV € Ggova oTnv €TMIQAvEIQ, apXIKA dl-eAacpaTikO. Asutepelouoca
eAaoparoTroinon eg@avi¢etal amod TRV TTPOoONKN UAIKOU KATA TO OXNMATIOPO VEOU
BaAduou. Em@aveiakr emkdAuwn JPTTOpEi va avatrTuxBei Katd Tn yaPETOYEVEDN.

loupaoikod - ZAPepa.

Suborder ROTALIINA Delage and Hérouard, 1896

KEAUQOG TTOANQTTAWY OTPWOEWY, TUTTIKA TTEPIEAIYUEVO, UTTOPET VA EJPAVICTOUV KAl
w¢ Movooeipa A diceipa. OdAauor atrAoi f; uttodiaipepévol ammd deuTepeUOVTaA
dlappayparta Kai ol didapecol Kal TTAeUupIkoi BGAapol utropouv va dla@OopPOTTOIOUVTAl.
AcBecTONIBIKS TOiIXWHA BIATPNTO UAAWDEG. 2TOUATIKO AVOIYUA OTTAO 1) HE OOVTI, UTTOPEI

Va EYPAVIOTOUV OWANVOEIDEIG KOINOTNTES (aywyoi) A oTTéS (stolon). Tpladikd — ZRuepa.
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2.2 ZuoTnpaTikA Katdragn karda Mikhalevich (2013)

O1rwg €xel 0N avagepBei, Ta dUOo peupaTa TAIVOUNONG AuTd TNG TUTTOAOYIKAG KAl
TNG €CEAIKTIKAG TOTTOBETNONG TWV E1I0WV e@aviCovtal atrod TTOAU TTaAId. ATTO TIG apxEG
Tou 2000 n €EENIKTIK) OXOAA TTPOCTTIABNOE VA TTPOCEYYIOEI TNV TASIVOUIKA KATATALN
TWV EUKAPUWTIKWYV OPYAVIOHUWYV HE QUAOYEVETIKA KPITAPIQ BEWPWVTAG OTI N KUTTAPIKA
eCENIEN Twv opyaviouwv JTTopEi va katavonBei eEetdloviag TauTdxpova Tpia
TTPAYHATA, YOVIOIWUA, MEUPPAVEG KAl KUTTAPOOKEAETIKEG douég (Cavalier-Smith,
2002), agou n aAANAeTTidOpacn TOu YEVETIKOU UAIKOU pE TO TTEPIBAAAOV KaBopilel TIg
ETTIAEKTIKEG DlEpyaTieg TTou odnyouv oTnv ETIRiwon Kal €CENIEN TWV EUKAPUWTIKWV
KUTTAPWYV. ZTrn OUuOTNUOTIKA avaBewpnon TTou TTpotdbnke (Cavalier-Smith, 2002),
dlatnpeital n Baociky douny TNG cuoTtnuatikAg (Emmkpdreia, Baoileio, YtroBaaciAeio,
AvButtoBaciAeio), Oupwg emTTAéov TTpooTEONKe TO AvOutroBaciAeio Rhizaria TTou
mepIAauBavel wg Zuvopotagia Ta Retaria kal wg Ouotaia Ta Tpnuato@opa. AuTh n
avaBewpnon atmmoTtéAeoe Tn Bdon yia TIg peTémreira Tpooeyyioelc O1 Nikolaev et al.
(2004), kabwg kal ol Bass et al. (2005) XpNOILOTTOIWVTAG TEXVIKEG avAAUONG TOU
piBoocwuikou RNA (rRNA) atrédeigav opioTIKA OTI Ta Rhizaria ammoTeAoUv ¢EXwPIOTN
TagIvouik) opdda TTou TrepIAaPPBAvel €va PeydAo oUVOAO aTmd POVOKUTTAPOUG
EUKAPUWTIKOUG OpyavioPoug TTou {ouv eAelBepol ato TrepIBAAAOV, gival autdTpo@OI
KAl Ol TTEPICOOTEPOI ATTO QUTOUG TPEPOVTAI PE Th XPNON WEUdOTTOdiwV. & QUTAV

avrkouv Ta Tpnuato@dépa (foraminifera) kai Ta Aktivo{wa (PadioAdpia -Radiolaria).

O1 Simpson and Roger (2004), otnv gpyacia "The real ‘kingdoms’ of eukaryotes",
ONUOCIEUOUV pIa APKETA "OKANPN" KPITIKA WG TTPOG TNV ETTIKPATOUCA KATATALN TWV

EUKOPUWTIKWY OPYaVIOUWY OTa BaciAgla TTOU £X0ouV TTpoava@EPBEi:

"H pakpd dnuUOTIKOTNTA TOU GUCTHKATOG TWV TTEVTE BaCIAEiwv PTTOPEI va o@eileTal
TTEPICOOTEPO OTNV TTAIBAYWYIKN Kal pnTopikr (rhetorical) xpnoiudtnta TG aTTARG
dlaipeong NG CwNG o€ Aiyeg opadeg TTapd o€ OTTOIOVONTIOTE PIOAOYIKO peaAICHO. H
TTapdBeon 6AwV TwV OPYAVIOUWY O€ TTEVTE ONuEia o€ pia dla@aveia i TEVTE Ke@AAaia
o¢ €va oXOAIKO BiBAio gival TTOAU €AKUCTIKR) OTnV TTAPAdOCIOKH, EUKOPUWKEVTPIKN

BioAoyia (BuunBeite, TEooepa atrd auTd Ta BACIAEIO €iVal EUKAPUWTIKA)...».
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Me 1OV TPOTTO QUTO €1I0AYETAI TO EUKAPUWTIKG Aévtpo Zwns" (“The eukaryote Tree
of Life, eToL") TTou ava@EpeTal 0Tn QUAOYEVEON TWV EUKAPUWTIKWY KUTTAPWY KAl OTO
oTroio ep@aviletar n évvola g "Ymepouddag, Supergroup”, wg PaCIKr avwTEPN
Tagivopikn povada (Simpson and Roger, 2002), n otroia kaBopileTal atrd QUAOYEVETIKA
KPITAPIQ TTOU TTPoEpXovTal aTTd TNV avaAuon Kupiwg Tou pifocwuikoU RNA (rRNA) kai
TN XPrion ocuyxpovwy oTaTioTIKwV NEBOdwV (Nikolaev et al., 2004). Av kai n évvoia Tng
YTepopadag Oev €xel TEAEIWG ATTOCAPNVIOTEI PEXPI ONUEPA, AQPOU UTTAPYXOUV
EPEUVNTEG TTOU Bewpouv OTI gival TTapouola he TV KAAOIKN €vvola Tou BaoilAgiou (Adl
et al., 2005), n emkpaTouca Armoywn Bewpei OTI N EUKAPUWTIKY TTOIKIAOMOPYIQ
dlaxwpidetal o€ TEVTE PeyAAeg opadeg (Keeling et al., 2005) TTapaKAUTITOVTOG TIG
"KAOOIKES” CUOTNMATIKEG KATATAEEIC. 'ETOI, 01 apXIKEG UTTEPOPADES AVTITIPOCWITEUAV
YEVIKA TIG TTIO TTEPIEKTIKEG OUAANOYEG EVTOG TWV EUKOPUWTWY OPYAVIOPWYV VIO TOUG
OTTOIOUG UTTAPXAV EUAOYEG EVOEIEEIS OTI oXNUATICAV MIO JOVOQUAETIKN opdada (Burki et
al., 2020).

O1 Burki et al. (2020) Bswpouv 6TI N Xprion Tou OPOU TNG UTTEPONAdAG, yia TTAVW
atmd 15 xpoévia, 1600 otn BIBAIoypagia 6co kKal oe dIOAKTIKA eyXelpidlia €ival TTOAU

ONUOPIAAG YIa TPEIG Bacikd Adyoug:

- MpwTtov 0drynoe o€ EUKOAEG KAl ATTOTEAECUATIKEG TTEPIAAWEIG TWV EUKAPUWTIKWV
OPYQVIOPWYV apoU oxedOV OAa Ta €idnN avAKavV 0€ AUTEG TIG AiYEG, OXETIKA, DIAPOPETIKES

KUPIEG OUADEG.

- AguTepov, OAEG 01 aPXIKEG UTTEPOUADEG, EKTOG aTTd TN PIdpia, gixav TouAdxioTov

éva dIakpPITIKO BloAoyikd XapakTnEIoTIKG TToU gaivoTav va TIG KaBopidel TTPOYOVIKA.

- TpiTOv, 01 OUABOTIOINCEIS YAIVOTAV VA CUUTTITITOUV PE TA OpIa TNG QUAOYEVETIKAG

avAaAuUONG TWV OPYAVIOHWV.

ZUPQwva pe Ta vedTepa dedopéva (PUAOYEVETIKA, Bloxnuikd, avdAuon rRNA) o
apIBPOG Twv uTTEPONGdwY £xel auénBei (Burki et al., 2020) ka1 TTapoucialovTal oTnv
Eikbéva 2, Tou akoAouBei. ZTnv €Ikéva auTh JE AOTEPIOKO ETTICNUAIVOVTAI OI KAAOIKEG
TTEVTE UTTEPOUAGOEG TTou atrapTiouv To "eukapuwTikd Aévipo Tng Zwng eTol”,
oUPQWVA JE T TTPOAVAPEPBEVTA, YIA TIC OTTOIEC UTTAPXAV MOPIaKA OedOouEVa PEXPI TO
2004.
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Av Kal 0g pIa TTPpWTN avayvwaon QUuTh n TTPOoEYYIon QaiveTal va €TTNEEACEl TIG
QVWTEPESG KUpiwg, PaBuideg katdtagng, evrouTtolig OTTWG Ba douue Kal TTaPAKATW
onuIoupyei avakataTaEelc oTn cuoTAPATIKA KATATAgN akOun Kal HEXPI TNV KATnyopia
TOUu VYEVouG. [lOAAEG TOEIVOUIKEG OMABEG KaTaPyouvTdl, OUYXWVEUOVTAI, EVW
KAIVOUPYIEG £XOUV TTPOTAOEI. Agv ITTOPET VO OTTOKAEIOTE OTI 0TO PEANOV, TTIBavoTaTA,
n avaiuon 1600 Tou rRNA aAAG Kal 0AGKANPOU TOU YOVIBIWHATOG TWV OPYAVIOHWV
MTTOPEI va 00NYyNOoE€l 0€ AVAKATATALEIG KAl DI0POPOTTOINCEIG KON KAl OTO ETTITTESO TOU
€idoug, agou mmoavd kKatola aTmd Ta UTTOEIdN PTTOPEI va XApaKTNPIOTOUV WG €idn n

MEPIKGA va aAAGEOUV aKOUN Kal YEVOG.

% Archaeplastida .1;) 0
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% 2 %
Oy, %04, %, % %
C, J‘(, 6/.1*
A Phy, %
iy, 9
Kalableph ! s
C]y al'lda
ptOph
pista Via
~ Centrohelida

Haptophyta
BRappemonads

Metamonada :
]

W Rhizaria ~_ Malawimonadida,'l

Sar "'----...----.'
Alveolata Ancyromonadida

Trends in Ecology & Evolution

* Original ‘Supergroup’
@ No molecular data in 2004

Stramenopila

Eikéva 2. O1 Y1repopddeg TTOoU TTPOTABNKAV YIO TV KATATAEN TWV EUKAPUWTIKWYV
OPYOVIOPWYV CUPQWVA PE Ta VEOTEPO dEDOPEVA OTO "eUKAPUWTIKO AEvTpo TNG ZWNG,
eTolL" (Burki et al., 2020).
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H pikp auTh elocaywyr] KRIONKe atrapaitnTn yiaTi Ol TTPWTEG OUCIAOTIKEG OIAPOPES
METOGU TWV OUO CUCTNUATIKWY KaTATAGEWV Twv Loeblich and Tappan (1988) kai Tng
Mikhalevich (2013) eivaui:

- H 1ommoBétnon twv Tpnuaropopwyv, amd tnv Mikhalevich, otnv Ytepoudda

Rhizaria.

- H petaromon twv Tpnuato@dpwyv atmd Tn kartnyopia tng Tagng (Order) og auth

NG 2uvoportagiag (Phylum).

- H e&aipeon 1ng utrepoikoyévelag Moravamminacea, Pokorny 1951 amd T1a
Tpnuatoedpa, a@ou, OTw¢ UTTooTNPICel, aTTOdEIXTNKE N OUYYEVEID  TWV
moravamminids Kal OpICUEVWY AAAWV OTEVA OUYYEVWYV YEVWV PE TA QUK. ZTNV Eikéva
3 mapouciadovTal ol eyypaEg oTn Baon Aedouévwy, TToU TTEPIYPAQPETAI AVAAUTIKA OTO
ETTONEVO KEQPAAQIO, TNG UTTEPOIKOYEVEIAS Moravamminacea, CUM@QWVA PE TNV KATaTagn
Twv Loeblich and Tappan (1988), 1Tou egaipéBnkav ammd Ta Tpnuarto@opa oTn
ouoTnuartikr NG Mikhalevich (2013).
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e - legvedyd

Test iroguiar n form, wih projoculus
followed by irregularly tubular chamber that
appears to col about the proloculus in the
MORAVAMMINACEA CALIGELLIDAE Reytinger arly stage, partially subdivided by incipient
Pokorny, 1951 19 o o septa that project inward from the wall at
FUSULININA Prcocubus ollowed by b dar ervobedcr ot atchod, reocule tilowed by o BAITUGANELLA Liina, Baltuganelia chernyshinensis irragular intervals but do not completely cross
octinear fodc growth 1955 Lipina, 1855 the chamber lumen; wall calcarecus, micro-
granular, reported to have some included agglu-

. Sarian

(ssavionyia L
tinated particles: aperture not seen in the

sections observed, probably at the end of the
twbular chamber. L. Carbonfierous (Tournal-
sian); USSR
Test tiny, elongate, with oval proloculus
followed by undivided straight o arcuate tube
ofup 100,09 diameler, incipient sepla
CALIGELLA Antropov,  Caligella borovkensis partially d tuba but rarely completely
1850 Anropov., 1850 <rossing the inner cavity; wal calcareous.
microgranular, dark gray in color; apertura at
the open end of the tube. U. Devonian (Frasnian
to Fammenian); USSR.
Test may be attached, proloculus folowed
by tubular portion of irregular breadth and

FUSULININA MORAVAMMINACEA CALIGELLIDAE

EVLANIA E.V. Evinia transversa

FUSULININA MORAVAMMINACEA CALIGELLIDAE XXX Bykova, 1962 £.V. Bykova, 1662

tion; aperture a skt at the narrowed open end
of the tube. Devonian (Frasnian); USSR

Testwith oval to somewhat indistinc
separaled proloculus, with later slightl curved,
rreguiarly tubular chamber of varied diame-
ter; wall calcareous, dark, finely granular,
GLUBOKOEVELLA Pronina,  Faracalgels (Glubokosvals) acuia perforate, wall thickness varies somewhat
1970 Pranina, wihin slight imits, U. Siurian, (Ludiovian),
1970 USSR: E. slope of the Urals.
Remarks: Differs from Paracaligela in the
presence of a weakly isolated proloculus, in
the porous wall, and in the absence of incipl
ent septa projecting from the inner wall

FUSULININA MORAVAMMINACEA CALIGELLIDAE XXX
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5
SUPERFAMILY SUBFAMILY TYPICAL SPEC e wenreny o TERYPOR,
wall calcareous, dark, and micragranular or
questonably double layered with thin dark inner layer and thicker outer
gray layer;

PARACALIGELLA Lipina,  Paracaigela antropovi aperture at the open end of the tube. U. Sikirian
1085 Lipina, 1955 (Ludiovian, Pridolian) to L. Carbonifercus
(U. Tournaisian): USSR; USA
Remarks: The wall of Paracalgela was
merely stated 1o be dark and granular, whereas
Eotknhinella was aid to be single layered and
Eocaligella was said to have a double-layered
wall. Although thay appear very simiar in
general growth pattern, the double wal is not
evident in the pubished figures of Eocalgela,
and the true wall characteristics of al three
taxa may have been modified in preservation.
Test narrow conical, inerior with iregu-
ar partial partitons that arch upward; wal
calcareous, microgranular, appearing ight,
FUSULININA MORAVAMMINACEA CALIGELLIDAE o FROMNELLA . Reytinger, P"’“'"‘:E’;:f::f wan “,.mﬂ,wem,?,.q ,eu.,,,::.,n m.g‘ ;?c
! tions; aperture terminal, ceniral. M. Devonian
(Givetian) to U. Devonian (Fammenian);
USSR: Siberia.
Globuiar or bubous prolocuus followed
by nonseptate tubular chamber of up to 0,44
mm diameter that coils about an attachment,
‘okomy, 1851 ) then grows erect and bifurcates at irreguiar
FUSULININA. MORAVAMMINACEA [T — e KETTNERAMMINA Pokorny,  Kettnerammina givetiana intervals, the branches extending in any direc-
s ent rregubrty sepute. wal microranuar. 1851 Pokorny, 1851 tion from the dominant plane of growth. entire test having a total length of
W"“""""J::_f;::::'*”‘ L several mm; wall
calcareous, homogeneous; aperture at the
open end of the tube. M. Devonian (Givetian):
Czechosiovakia.
Test an elongate tube, skghtly tapered at
the base, and may be enrolled about an atach-
ment, later uncoiled and erect, interior
MORAVAMMINA Pokomy, | Moravanina segmantsta subdivided by thin but distinot sspta porpen-
1851 Pokorny, 1951 dicular to the axis of the tube: wall calcare-
ous, microgranular, single layered; aperture
probably at the open end of the tube. M
Devonian (Givetian) to U. Devonian (Frasnian);
Caechaslovakia; USSR
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SUBORDER SUPERFAMILY SUBFAMILY GENUS TYPICAL SPEC. Meprypogr
SACGORHINA Saccorhina trivirgulina growth o possibly suturas. reflecting inclpl-
E. V. Bykova, 1955 E. V. Bykova, 1955 ent septa within; wall calcareous, microgran-
ular, single layered, hyaline in section; aperture
probably at the open end of the tubes. M,
Devanian (Givetian) to U. Devanian (Frasnian):
USSR

FUSULININA MO EA M R

:
PARATIKHINELLIDAE Loeblch and Test free, siongate, with subspherical pro-
loculus followed by tapering cylindrical por-
Test oo, chongute, ntarice partially su> fon that is partially subdivided by incom-
i by incom glete sects; wall of microgranuiar PARATIKHINELLA Reytinger, Tikhinela cannula plete sepia formed by internal thickenings of
FUSULININA MORAVAMMINAGEA et e ayered sperkre it W oot 1954 E. V. Bykova, 1952 the test wall; wall calcareous, microgranular;
‘Ramars: Tha Earaicas e i tong aperture terminal, rounded, U, Devonian
rermepie,ond e Nodaine e dfer n i (Frasnian) to L. Carboniferous (Avenian);
" USSR; England.

Test free, uniserial, strongly constricted
between the globular 1o ovate chambers and
commonly breaking apart at the junclures in

preservation; wall thin, calcareous, micro-
granular, and radiall fibrous but commonly
silicified or dolomitized in preservation;
aperture terminal, rounded. U. Devonian
Fammenian) to Carbonderous; British Isles:
SACCAMMINOPSIS Solas,  Saccammina carteri Belgium.
1921 Brady, 1871 Remarks: Baculela was said to differ from
‘Saccamminopsis in wal character (Conil and
Dreesen, in Dreesen et al, 1985). However,
both were described as commonly siicified
or dalomilized, and the original structure may
have been madified in preservation; the per-
forte appearance of Baculela may be due to
the radially fiorous structure, ke that of
‘Saccamminopsis carteri.

FUSULININA MORAVAMMINACEA PARATIKHINELLIDAE 200t

Test a uniserial series of ovold chambers of

up 10 0.4 mm in length, each with an elongate
tubular neck up to 1 mm in length that may

be curved or bent, commonly broken apart in

VASICEKIA Vasicekia moravica preservation, so that an solated ovate cham
Pokorny, 1851 Pokorny, 1851 ber may have a tubular neck at each pole;

wall caicareous, microgranular, transhucent,

homogeneous, single layered; aperture at the

open end of the tube. M. Devonian (Givetian);

Czecheslovakia.

FUSULININA MORAVAMMINACEA PARATIKHINELLIDAE X
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Ekéva 3. O1 eyypagéc otn Bdon Aedopévwv TnG  UTTEPOIKOYEVEIQG
Moravamminacea cUp@wva pe Tnv katdragn twv Loeblich and Tappan (1988), tmou

e€aipédnke atrd Ta Tpnuatopdpa otn cuoTnuatiky TnG Mikhalevich (2013).




21NV Katatagn g, 01TTwWG N idla ava@épel, EKTOS aTTd Ta XAPAKTNPIOTIKA TOU KEAUPOUG
KAl TWV BaAduwY CUuTTEPIEAORE, ETTIONG, TN CNPOCIA TNG CUCTAONG TOU TOIXWHATOG
Tou KeAUQoOUG. EmimmAéov, Opwg, €dwaoe 101aiTEpn TTPOCOXN OTn OUYKPIon TWwV
HOP@OAOYIKWY KOl OKEAETIKWYV OIAPOPOTTOINCEWY TTOU EUPAVICOVTAl OTIG KUTTAPIKEG
OopEG. ATTO TNV avAAuoT TOU GUVOAOU TWV KUPIWV HOPPOTUTTWY TWV TpnuaTtopopwyv
KatéAnge oTo cuptrépacpa Ot TO0O Ta TpNUATOPOPA PE CUUPUPUATOTIAYH OCO0 KOl
auTtd pe aoPeoToABikd keAUQn Tng idlag Opotaiag (Class) eugavifouv ueydAeg
OMOIOTNTEG METAEU TOUG. AVTIOETA, 01 BIAPOPES TTOU EUPAVICOUV T CUPQUPUATOTTAYA
Tpnuatopdépa TOU avAKouv o€  OIaPOPETIKEG OpoTtagieg €ivar  TTOAU  TTI0
XOPAKTNPIOTIKEG. 2ZTNPICOPEVN OE QUTEG TIG TTAPATNPNOEIG KATEANEE OTO CUUTTEPOC A
OTI N TTPpoéAeuan Kal N e€EAIEN Twv OPOTAEIWY PHE CUPNPUPHATOTTAYH KOl AOBECTOANIBIKA
KEAU®N €AaBe xwpa avetdptnTa Kal TTapdAAnAa o€ KABe pia atrd TIG QUAOYEVETIKEG
YPOUMEG TTOU e€eTaoTNKAV (EIKOva 4). H uttdBeon auTn gixe on empBePaiwbei kal ammd
Ta 0edopéva TNG HOPIAKNS avaAuong 1dwv Tpnuatopopwyv atrd Tov Pawlowski (2000,

2005) kai atré Toug Bowser et al. (2006).
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Eikbva 4. H rpoéAeuon kai n e€€AiEn Twv OpoTagiwv (Classes) oto yewAoyikd xpovo

yla KAOg pia atro TIG QUAOYEVETIKEG YPAPUES oUpwva Pe Tn Mikhalevich (2013).
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2TN OUVEXEIQ KATEVEIUE TNV TIAPATTAVW KATATOEN KAl PE TOV TPOTIO QAUTO
onuioupyndnkav 11 Yeopotagieg (Subclasses) kal efdourvra 1peig (73) TALEIS €K TWV
oTroiwv dvo civar véeg (Cymbaloporida, Cassigerinellida). O1 Loeblich and Tappan
(1988), cixav TotmroBetrioel Ta avtioToiXa TpnuaTo@Opa O€ HIa KAl POvo TAEN
(Foraminiferida), €ikool e@1a (27) YTTOTAGEIG €K TwV OTTOIWV pia véa (Duostominina),
98 Ytrepoikoyéveleg, 499 Oikoyéveleg ek Twv otToiwv duo véeg (Cymbaloporettidae,
Haynesinidae), kai 368 YTTooIKOY£EVEIEG €K TWV OTTOIWV dUo véeg (Cushmanellinae and
Tristixinae). ZT1ov lMivaka 4 &ivovtal CUYKPITIKA Ol dUO OIAQOPETIKEG TAEIVOMIKES

TIPOOCEVYIOEIG.

Mivakag 4. ZUykpion Twv dU0 TAIVOUIKWY KaTaTtdagewv Twv Tpnuatopoépwyv (Loeblich
and Tappan,1988; Mikhalevich, 2013).

Loeblich and Mikhalevich

Tappan (1988) (2013)
YT1repoudda Supergroup - Rhizaria
2uvouoTaéia Phylum - Foraminifera
Ouotagia Class - 5
Y@opoTtagia Subclass - 11
Tagn Order Foraminiferida 73
Ymotaén Suborder 12 27
YT1repolikoyévela Superfamily 74 98
Oikoyévela Family 296 499
YT1roolkoyéveia Subfamily 302 368
Mévog Genus 2455 2455

(2]



21NV T0TTOBETNON TOU CUVOAOU TwV TpnuAaToQOpwyv Ot PBaBuidEg KATWTEPNG ATTO
auth TnG Opotagiag, n Mikhalevich, €Aae utrown TnG 6Aa Ta TTapaTTavw dedopéva Kal,
OTTWG n idla avagépel, ol - oUP@wva Pe Toug Loeblich and Tappan (1988)-
YTtrepoikoyévelg Textulariacea kal Fusulinacea BswpriBnkav wg eTepoyeveic ouddes Kal
Ta PEAN TOUG TOTTOBETNBNKAV O€ APKETEG aTTd TIG vEéeg Opotagieg avaloya Pe Tnv
Mop@OAOyia TOU KEAUQOUG KAl TWV XOPAKTAPIOTIKWY TWV UTTEPOONWY TOUG. ETTITTAéoV
Kamola taxa Tmou eixav uaAwdeg KEAUQOG ueTa@épBnkav atrd TNV Y@opoTtadia
Rotaliana (Trpwnv Rotaliacea kai Uotepa Rotaliina) oTig Spirillinana kair Nodosariana.
OAa 1a povoBdaAaua Tpnuato@dpa Ta TOTTOBETNOE, avAAoya PeE T oUCTOON TOU
KEAUQOUG, OTIG U0 YouoTagieg Tng Opotagiog Astrorhizata. H idia, dpwg, emionuaivel
OTI N KaTATagn o€ KATWTEPESG PaBuideg xpelaletal €mMITTAEOV €peuva Kal TTIBava
avaBewpnoelg. Autog eival 0 PaoikOG AOYOG TIOU OTn OUVEXEID TTAPATIOETAI n)
OuUCTNUATIKA TwV TpnUaTo@OpWV PEXPI KAl TNV KaTnyopia TG Y@ouoTagiag agou, ron
MEXPI EKEI, YiveTal Qavepr) N OIAQOPETIKY (KUPIWG QUAOYEVETIKN) TTPOCEYYION CUYKPITIKA

ME auTA Twv Loeblich and Tappan (1988).

210 [MapdapTtnpa | TTou TTapaTifetal oto TEAOG diveTal N TTAAPNG TAEIVOUNOT, OTTWG EXEI

TTpoTabei atd TNV epeuviTpia Mikhalevich (2013).
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Supergroup: RHIZARIA Cavalier-Smith 2002

Phylum FORAMINIFERA d’Orbigny 1826

Class 1: ASTRORHIZATA Saidova 1981

2tnv Opotagia autr) TotmoBeTHONKAV T TpnuaTOPOPa PE €va ouvhBWG
BdAauo, oc opiopéva PTTopEl va gu@aviovTal Kal PE TTEPICCOTEPOUS TOU
evog weudoBaAdpoug 1d1aiTepa KaTtd OIdpkeIa TG avaTTuéng Toug. To
KEAUQOG MTTOpPEI  va  €ival  OUPQUPMPATOTTAYEG, MIKPOKOKKWOEG, ME
WEUBOTTOPOUG TTOU TTOAAEG POPEG €ival OPATOI. ZTOPATIKO AVOIYUQ PTTOPEI
va atrouoladel, uTTopei va gival TTOAAaTTAS (avoiypaTta cuyxva akavovioTa O€
Mop®ny Kal Béon | 0TO AKPO TWV CWARVWY) | povd o€ MO eCENIYPEVEG
Mop@EG. BevBovikég, ouvnBwg eAelBepeg pop@Eg diapiwong. EEaTAwon
KauBpio — ZApepa.

Subclass 1: ASTRORHIZANA Saidova 1981
2€ auTrVv uttayovTtal Tévte TALEIC.
Subclass 2: LAGYNANA Mikhalevich 1980

2 auTrv utrayovTai TpeIg TALEIC.
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Class 2: SPIRILLINATA Mikhalevich 1992

2uvNBwg eupavifouv dUo WeudoBAAdUOUG, ME €va PAKPU OwANvoeIdn
OeUTEPO BAANOUO TUAIYUEVO YUPpW OTTd TNV TTPWTOKOYXN. 2€ QvVWTEPA
€CENIKTIKG taxa ep@aviCetal n 1don va petaaivouv oe TToAuBaAaua (Tig
TTEPIOOOTEPEG QOPEC 2-3 BAAauol avd OTrEipa). € aVWTEPEG TTIO
TIPONYMUEVEG HOPYPES OTTAVIA UTTAPXEI Eva PEPIKA AVETTTUYMEVO OUOTNPA
owAnvwoewyv. KeAUpn pe  emITTEDOOTIEIPOEId) )  TPOXOOTTEIPOEION
TTEPIENIEN, UTTOOQAIPIKA, (PAKOEION, ETTITTEdA ] KWVIKA. Toixwua JE pia
OTPWON, OQVETTAPKWGS MEAETNUEVO. 2UMQUPPATOTTAYEG, OTIG  AlYOTEPO
eCeNlyuéveg popeéc (Ammodiscana), ouvnBwg Me 010NPoUXa  UAIKA.
MIKPOKOKKWOEG, TTAPWG EKKPIVOUEVO OTIG avwTepeg (Spirillinana) 1Tou
ouvnRBwG gP@avieTal wg £vag OTITIKA eviaiog KpUOTAAAOG aoBeaTitn. To
TOiXwHa TOU KeAUQOUG pdTTopei va gival dIAtpnTo OTTd  KAVOVIKOUG
WeudoTTOPOUG  Kal  MTTOPEl  va  eu@avifel €OWTEPIKA KAl  €EWTEPIKA
XOPAKTNPIOTIKA d1aKOOUNON. ZTOMATIKO AVOlyNa ouvhABwg OTo TEAOG TOU
owAnvoeidoug BaAduou. BevBovikég, ouvnBwg eAeUBeEpEC  HOPPEG

dlaBiwong. E¢ammAwon KauBplo — Znuepa.

Subclass 1: AMMODISCANA Mikhalevich 1980

2€ auTrv uttayovTal T€00ePIC TAEEIC.

Subclass 2: SPIRILLINANA Mikhalevich 1992.

2€ aQuThAv uttdyovtal TpeIg YTTePTAgeIs (Superorder)

ME OUVOAIKG evvéa TAEeIG.
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Class 3: MILIOLATA Saidova 1981

2uvNBwg TToAuBAAapa 3 uttep TTOAUBGAaQQ (OTIC AVWTEPESG HMOPYPEG), ME
WeUOOTTOAAATTAOUG BOAGPOUG OTIG KATWTEPEG, TTOAU OTTAvia JovoBdaAapa.
Ta KEAU®N eP@aviCouv JIa TTOIKIAIO YEWHPETPIKWY OXNUATWY ECWTEPIKA Kal
eCwTEPIKA. 2uvnBwg eMTTEQOOTTEIPOEION, otavia dioeipa,
(TpoxooTrelpocldry uoévo kar' e€aipeon). To KEAUQOG uTTOPEl va Eival
OUPQUPUATOTTAYEG | CUPQUPHPATOTTAYEG KAl JIKPOKOKKWOES (OUVRBWG OTIG
KATWTEPEG  MOPYEG), OTIGC  uwnAoTepeg  (ugpopotagia  Miliolana)
TTOPpoeAAVWOEG HE WEUDOTTIOPOUG. Ta KeEAUPN TwWV QAVWTEPWY, TTIO
eCeNlyuévwy, PTTOPEl va €xouv OQAIPIKA KAl OTPOKTOEId; Moper. O
owANvoeIdNG BAAaUOG €ival XOapaKTNPIOTIKOG OTNV  TTAEIOVOTNTA  TWV
opadwyv. O1 BaAapol Twv peTayevéoTepwy Hopwy (Miliolana) gival Kupiwg
owAnvoeldeig, ouvnBwg duo ava oTreipa, oTIG TMaAalo{wIKEG HOPPES
TToOAAaTTAOI KUpiwg @apdioi BaGAapol avd oteipa. O BAAauog PTTopEl va
uttodlaipeital pe dlappdyuata (MEPIKEG QOPEC Kal OeuTEPEUOVTA) Kal
OTUAIBIO. 2TOUATIKO AVOIYHA TEAIKO, ATTAO OTIG TTIO TTPWTOYOVEG HOPPEG, OF
eCeNlypéveg utropei va @épel odovTa ) xeilog. Epgavifouv ap@iyovikn
avaTTapaywyr] ME Toug yapéteg va dlaBétouv dUo pacTiyia. BevBovikd,
KUupiwg eAeUBepa kal otravioTepa TTpookoAAnpéva. EEaAwaon Opdoicio —

21Aouplo— MNépuio — AIBavBpako@dpo — OAGKaIvO.
Subclass1: MILIAMMINANA Mikhalevich 1980
2€ auTrv uttayovTtal epTa TAEEIC.
Subclass 2: MILIOLANA Saidova 1981

2€ AUTAV UTTAyovTal eQTa YTTEPTAgEIS Kal 14 Tagelg.
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Class 4: NODOSARIATA Mikhalevich 1992

MovoBdAaua, TtToAuBdAapa (weudottoANatTAoi BAaAauol kat' e€aipeon).
2UVNBWG TPOXOOTTEIPOEIDN (ME XAPAKTNPIOTIKO OTTEIPWHA TTOU ATTOUCIALEI
atroé AAAa taxa), eITTedOO0TTEIPOEION (OXEDOV ATTOKAEIOTIKA aveINlypéva) To
OXNUa TOUG E€ival ouxXvad UTTOOQAIPIKO, TPIYWVIKO N oxAuatog V e
eowTepIKG TTPooBeTa dlagpdyuata pévo o€ pia armmoAiBwuévn Katnyopia
(Colaniellidae).To egwtepikd TOU KEAUPOUG gival avayAugpo, ouvrBwg atrd
Mia OTpwaon, OCUPQUPPATOTIAYF) OTOUG KATWTEPOUG QVTITIPOOWITTOUG,
a0BEOTOANIBIKO, MIKPOKOKKWOEG 1 UaAwdeg oToug TTo  eEeAIyPEVOUC,
OKTIVWTO PE KAVOVIKOUG WEUDOTTOPOUG. 2TOUATIKO AVOIYHA TEAIKO, ATTAO N
MO OTavia Pe evoooTOuATIKO CWARva. BevBovikd, ouvriBwg diapiouv

€AEUBEPQA, OTTAVIA TTAPACITIKEG HOPYES. ECaTTAwon Opdoficlo — ZApuepa.
Subclass 1: HORMOSINANA Mikhalevich 1992
2€ AUTRV uttayovTal TévTe TALEIG.
Subclass 2: NODOSARIANA Mikhalevich 1992

2€ auTrv uttayovTtail epTa TAEEIC.
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Class 5: ROTALIATA Mikhalevich 1980

ATTOKAEIOTIKG  TTOAUBGAQPa, pE OAOUG TOUG TUTTOUG COUVAPUOYNG TWV
BaAdpwyv. Ta TTEPICTOTEPA TPOXOOTTEIPOEION 1] ETTITTEDOCTTEIPOEION, dioEIpa
Kal  Tpiceipa  (oTrdvia  OEUTEPOYEVWG  POVOOEIPA).  AVATITUYMEVEG
EVOOOKEAETIKEG OOMEG HE dlappayparta, oTuAidia i OTUAOUG OTa TTIO
eCeNlyyéva  €idn. & QVWTEPOUG EKTTPOOWTTOUG TwV  YQOUOTAEIWV
Textulariana and Rotaliana, o apiOu6g Twv BaAduwyv pTTopei va augnbei
ATTO MEPIKEG EKATOVTADEG PEXPI KAl XINIAOEG KAl OE€ QUTEG TIG TTEPITITWOEIG
ouviBwg dIa@opoTToloUVTal WG TIPOG TN OOoPn Toug (T1.X. - EUPPUIKOI
BdAapuol, diduecor BaAauol, TTAeupikoi BAAauol TToIKIANG popeng. To
KEAUQOG OTa Textulariana atroTeAgiTal Ao pia oTpwaon, CUP@UEUATOTTayn
KAl JIKPOKOKKWON, ME weudoTrdpous. Z1a Rotaliana atroteAcital amd duo
OTPWOEIG, JE KAVOVIKOUG TTOPOUG KAl PE UEPIKEG EYKAPOIEG TTAAKEG EKTOG
até TN Baoiki. H avartuén diakéTrTeTal Katd Tn dnuioupyia Tou BaAduou,
N OPYQAVIKI KAl N aoBE0TWONG EKKPIOT TOTTOBETOUVTAI EVAANAE OTO XPOVO.
Opiopéveg opadec Rotaliana dnuioupynoav TTAQYKTOVIKEG HOPQEG ME
MOPQPOAOYIKEG TTPOCAPHOYEG OTOV TTEAAYIKO TPOTTO CwnS (Y@opoTtadia
Globigerinana). Epg@avifouv evaAAayr] HOVOYOVIKAG KOl  QAP@IYOVIKAG
avatrapaywyngs. Ta avwTepa ToAuTTUpnva Rotaliata, éxouv yapéteg pe duo
MoaoTiyia (To €idog Glabratella €xel apkeToUG CWPATIKOUG TTUPHVES Kal
YOUETEG  TPIWV  pacTiyiwv). BevBovikéc  popeég  (Globigerinana
TTAQYKTOVIKR), ouviiBwg diaBiolv eAeUBepa, oTTAvia TTPOCKOAANUEVA, EVW
gival yvwoTd oplopéva TTapaciTikG €idn. E¢amAwon AiBavBpako@opo -
2AMEPQ.

Subclass 1: TEXTULARIANA Mikhalevich 1980
2€ AuThV uttayovTal TévTe TALEIG.
Subclass 2: ROTALIANA Mikhalevich 1980

2€ AUTHV UTTAyovTal TEOOEPIG YTTEPTAEEIG ME
OUVOAIKG 14 Ta&elg.

Subclass 3: GLOBIGERINANA Mikhalevich 1980

2€ auTrVv uttayovTai TTévte TAEEIC.
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KE®AAAIO 3. BAZH AEAOMENQN

2Tn ouvéxela Ba TTAPOoUCIOOTEl TO HEPOG TNG TTAPOUCAG EPYACiag TTOU cuvioTaTtal
oTn dnuIoupyia, YOG NAEKTPOVIKNG BAong 6edopEVWV CUPPWVA PE TN TAgIVOUNON TWV
Loeblich and Tappan (1988). Etre1dr) n ektuttwor] tng utrepPaivel Tic 1000 oeAideg n

Baon dedopévwy KaTaTiBeTal 0€ NAEKTPOVIKA HOP®H.

3.1 NMEPICPA®H THZ BAZHZ AEAOMENQN

AUo Baoikég TTpoUTToBE0EIC BIETTOUV TOOO TN dnuIoupyia TNG NAEKTPOVIKNAGS BAong

dedopEVwY aAAG Kal TNG TTIBavS xprong TnG.

1) Zefaocpog oTnv ATOdoon TwV OESOMEVWV CUMPWVO HE TOUG KWOIKEG

YPOAPNG KAl TAIVOUNONG TWV EPEUVNTWV.

2) ATTOKAEIOTIKR XPAON YIO EKTTAIOEUTIKOUG KOl JOVO OKOTToUg, uE oEBaoud

OTA TTVEUMATIKA SIKAIWUATA.

Ta gpyaleia TTou xpnoigotroindnkav otn dnuioupyia TnG Baong Twv dedouEVWY,

ETTPETTE VA OKOAOUBOUV KATTOIEG BACIKEG TTPOUTTOBETEIG £TOI WOTE:

a) Na eival oxeTIk@ aTTAr Kai EUKOAN aTn xprion TnG.

B) Na ptropei eUKOAa va avaBoBuioTei o€ TTEPITTTWON PEANOVTIKWY aAAaywv

(TTPOOBRKES I avaBewpPOEIG) TTOU EVOEXOUEVA VA TTPOKUYOUV.

y) Na gival avoiXT 0Toug XproTEG.

0) Na utropouv eUKOAa va SIATUTTWVOVTAI KAl va divovTal aTTavIACEIS 0€ BACIKA

EPWTANATA.

€) TENOG va PTTopEi KATTOI0G va dIATUTTWOEI OUVOETA EPWTHAPATA dNUIOUPYWVTAG TIG
OIKEG TOU NOKPOEVTOAEG.
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Na 6Aoug Toug TTapaTTavw AOYoug eTTIAEXONKE £va TTpOypaupa Spreadsheet yia Tnv
onuioupyia TnG Pdaong kai cuykekpipgéva 1o Excel Tng Microsoft, apou gugavicel 6Aa

TA TTAPATTAVW TTAEOVEKTAUATA.

EmmmAéov, oxedov OAa Ta akadnuaikd Idpuuata £xouv ddeia Xprnoeig Tou Excel kara
OUVETTEIO UTTOPEI VO XPNOIKOTTOINBEI, yIa TOUG OKOTTOUG TToU TTpoava@épdnkav, armo
TTOAAG eKTTAIOEUTIKA 10pUMaTA. H duvatoTnTa Xpriong Tou «vé@oug» (cloud) ptropei va
EMTPEYEI OTOV €PEUVNTA va £xel TTpOoBacn oTn Bdon dedopévwy, eV BPICKETAI OTO
medio, ue TN XpAon vog ouyxpovou KivnTou TNAEQWVOoU 1 evog tablet, atroTeAei éva

aKOun AGyo yia TNV €TTIAOYN TOU.

TENOG TO YEYOVOG OTI UTTOPOUV EUKOAQ va dnuioupynBouv cuvdeopol (links) divel Tnv
duvatoéTNTA TOU EUTTAOUTIONOU TNG, WE TNV évvola OTI YTTopEi dueca va avalntnbouv
emTTAéOV TTANPOYOpiEG atrd dieBveic BAocelg dedouévwy avaloya Pe Ta EVOIOPEPOVTA

Kal Tn duvatdTnTa TTPdoRaAcNg Tou EpeuvnTH.

H kataokeur) Tng Baong dedouévwy Eekivnoe Pe TNV KataypaPr Twv OeO0PEVWY O€
NAEKTPOVIKI HOP®H OTTWG AKPIBWGS TTPOEPXOVTAV aTTO TOUG ouyypageic. ETmTAéov
d1aTNPABNKE N CUVOTITIKA TTEPIYPAQPI TWV TALIVOUIKWY OPAdWY 0TnV ayyAIKr YAwooa
€701 WOTE VA TAIPIACEl ATTOAUTA PE TIG TTEPIYPAPESG TWV CUYYPAPEWV aAAG Kal va gival
MO Aueca ouykpiolun pe TN d1eBvh BIBAIoypagia. Tnv TpwTn @opd TTou eu@avifeTal
Mia otroladnTroTe Ta&IvVOuIKN opdda dideTal pia oUVTOUN TTEPIYPAPN TWV YEVIKWV
XOPAKTNPIOTIKWYV TNG, OTNV ayyAIK YAWOOO evw 0€ KABE YEVOG ava@EPETAl N TUTTIKA

TTEPIYPAPN TTOU £BWOAV OI EPEUVNTEG.

To apxeio TTou TrepIEXEl TN Baon dedopévwy attoTeAeiTal atrd Eva @UANo (Excel), oTo
OTTOI0 UTTAPXOUV ETITA (7) OTAAEG Kal 2446 ypapuég. e KABe pia oTAAN TNG TTPWTNG

YPOUMAG avaypa@ovTal avTioToIXa:

1A (Suborder), 1B (Superfamily), 1C (Family), 1D (Subfamily), 1E (Genus), 1F
(typical species), 1G (TTepiypa®r] ToU YEVOUG).

MNa T Onuioupyia TwWV YPOUPWY aTtd OUO MEXPI TO TEAOG TOU QpXEiou

OKOAOUBABNKaV Ta TTAPAKATW PrpaTa:
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Apxn Yia TNV ypappn 2

1n otiAn (A): Ovopa Ymworagng (Suborder): To dvoua Kataypd@ETal OUVEXWG
MEXPI VA TEAEIWOEI Kl TO TEAEUTAIO YEVOG TNG OUYKEKPIPEVNG UTTOTAENG. AV ePpavileTal
yla TTPWTN Qopd divouue ETTITTAEOV TNV TTEPIYPAQPI TOU CUPQPWVA UE TOUG EPEUVNTEG,

Mpoxwpdue oTnv TTOPEVN OTAAN 2.

2n otiAn (B): Ymrepoikoyévela (Superfamily): Av uttdpxel ypd@eral 10 Ovoud
TNG 0€ OAEG TIG YPAPUES HEXPI ECAVTANOEWG TNG OTAANG 3. AIAQOPETIKA KEVO Kal
TIPOXWPANE OTN €TTOMEVN OTAAN. ZNM. TNV TTPWTN QOPA divETAl YIa GUVTOUN

TTEPIYPAPN CUPPWVA E TOUG OUYYPOPEIG

3n otAAn (C): Oikoyévela (Family): 'pdgetal TO Ovoud TG 0€ OAEG TIG

YPOUMEG HEXPI €CAVTANCEWG TNG OTAANG 4. ZNM. TNV TTPWTN Qopd
QiveTal pia ouvToun TTEPIYPAPr CULQWVA PE TOUG OUYYPAPEIG.

4n otAAN (D): Ytrooikoyévela (Subfamily). AvaypdageTal, av

UTTAPXEl, TO OVOUA 0€ OAEG TIG YPOAUMEG MEXP! ECAVTANOEWS TNG
OTAANG 5, DIOPOPETIKA KEVO KAl TTEPVANE OTN OTAAN 5. ZNM. TNV
TTPWTN QOoPa diveTal hIG CUVTOUN TTEPIYPOPN] CUPQWVA UE TOUG

OUYYPOPEig
5n otiAn (E): Févog (Genus). Avaypda@etal To évouda.

6n otiAn (F): (typical species): AvagépeTal Eva

TOUAdYXIOTOV TUTTIKO €i00G yia TO KABE YEVOG.

7n otAAN (G): MNa k&Be yévog diveTal N TUTTIKN
TTEPIYPOP TOU CUPQWVA, TTAVTA, ME TOUG

OUYYPAQYEIG.
Té€Aog TnNG Ypappng 2.

2T OUVEXEIO TTEPVAME OTNV ETTOUEVN YPOMHN SEKIVWVTAG TNV TTAPATTAVW

S1adikaoia amrd Tn oTHAN A.
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2Tnv Eikova 4 Trapouaciaderal éva oTIiyuIOTUTIo atrd TNV Bdon dedouévwy OTTwG auTh

TTEPIYPAPETAI  TTAPATIAVW KAl ATTOTEAEI Ml Tuxaia €KTUTTWON Tng 08ovng Tou

utToAoYIOTH, OTTWG TN BAETTEI KABE QOpPAa 0 XproTns. OAGKANPEN n Bdon dedouévwv

ouvodeuel Tnv TTapouoa MetatrTuxiakn AITAwuatikr) Epyaoia- o€ nAEKTPOVIKR JOP®H.
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Test discoidal to conical, proloculus followed by undivided enrolled tubular chamber; wall with finely granular dark inner layer and a clear vitreous and radially fibrous outer
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Tos! discoidal, concavecanvex, sphancal preloculus folowed by
‘spiraly colled tubular or hemicyindrical second chamber that is
nearly planispiral to sightl irochospiral, spiral suture thickened,
slightly depressed; wal calcareaus, with two layers, an inner dark
g Tayer and an outer distinelly pseudofibrous layer, with
an umbilial filing on the concave side of the tast; aperure at the
open end of the chamber, with fissurelie supplementary openings
on the convex side of the tast along the spiral sulure and
perpendicularto i. M. to U, Carboniferous; USSR: North America.
Remarks: The genera Enlasiodiseus and Monotaxinoides were
descibed in the same issue of Voprosy Mikmpaleontologil
Regarded as congenerk by Loeblch and Tappan (Apd 2,1964,
*1410), p. C358), Manotaxinoides was recognized as the valid
genus and Eolasiadiscus placed in synonymy. However, f ey are
regarded as congeneric, this synonymy was aniedated by
Pogrebnyak (Feb. 20, 1984, *2436, p. 4), who recognized
Eolasiodiscus and placed Monataxinaides in synonymy. n a later
study of numerous specimens of the two type species, Groves
(1983, 1316, p. 21) stated that the two were distinc!, recognizable
on the basis of the supplementary aperures at the surface of
Eolasiodiscus, This i accepled herein,

Eolasiodiscus donbassicus
Reytinger, 1956

Test conical, proloculus folowed by fubu-
lar enralled second chamber, early whorls
sireptospirally enrolled, later forming a high
trochospiral that may be slightly ireguiar,
large central area that i filed
with microgranular shell material, wal cal
¢arais, Mictogranilar, dark, staled to ba
single layered but original figure of the holo-
{ype appears {o show a differentiated ouler
layer; aparture al the open end of the fubular
chamber. L. Parmian; USSR,

ina pojarkovi
A P. Niiina, 1577

Test free, conical, proloculus fallowed by
undhvided tubular chamber coled in a high
spire around an umbilical region that is filed
with fibrous microcrystaline caicie, spiral
suture depressed, bridged by numerous exlen-
sions of shel matter that separate small pis;
wal calcareous, dark, microgranular, and may
have a second thin fbrous radial layer on the
basa of the spire; apartura tarminal, sitple.
L. to M. Carbonferous (Visean to Moscovian);
England; Beigium; USSR; Iran; USA: Alaska;

Patellina brayana
Hawchin, 1888
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ALANWOODIA Patelina campanagforfis
Loebiich and Tappan, 1955 Brady, 1834
CONICOSPIRILLINOIDES Spiriing semidecorata

T.C. Cheng and 5. Y. Zheng, 1976 Heron-Allen and Earland, 1915

Spiriina imbata
Brady
var papilosa Cushman, 1915

FLANISPIRILLINA
Barmiidez, 1852
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Nepypagd)
but probaby of aragonte; aperture at the
open end of the spiraling fubutar chamber
and a row of small pores adjacent o the spiral
suture on the evolute side. Holocene; 5. Pacfic,
at about 315 m.

Remarks; The presence of the small open
ings adjacent to the spiraling suture and the
calcareous lamelae in the umbiical region
were noted by Loeblch and Tappan (1955
*1890, p. 26-27). Although the composi
tion then was regarded as probably of calcile,
1o specimens were avalable for X-ray
delermination.

Testwith globular proloculus and undivided planisprally enrcled
tubular second chamber, wal exlending into a high spiraling
flange bordering the whorls that partially overlaps the umbilcal
region and slopes sharply upward considerably beyond the
charber luen, surfaca of the lange bearing numerous curved
radial indentations that are slightly oblique to the periphery and
‘spiral suture and faisely appear to represent internal septa, but
present onfy on the flanges and do not subdivide the chamber
lumen; on the flattened umbiical sida simar but horizontal
fanges extend from the inner chamber margin, covering the
umbiical region with thick lametae that havt a papilate surface
with numerous rounder bosses; aperture at the end of the tubula
chamber at the periphery. Holocene; S. Pacfic Torres Straits; S.
China Sea: Xisha lslands Indian Ocaan: off N. Mozambique.
Remarks: Originall placed in the Spi inidas,
Conicospiilinoides is here transferrec to the Planispiriinidae
because of the presence of the umbilical flanges.

Test discoidal, globular proloculus folowed
by undivided tubular and planisprally enrolled
second chamber, evolue on one side and
involute on the opposite; wall perforate on
the evolute side, imperforate on the opposite
side where earlier wharls are obscured by a
covering of papilose lamelag, wall of arago
it by X-ray determination; aperture at the
open end of the tubular chamber, Holocene;
Paciic: off Japan; Guam; Hawaian Islands;

§. China Sea; Atiantic: Engish Channel; W.
Aflantin: Flarida: Madfarranaan Gaa

B ) -t 0%

Eikova 4. 'Eva otiypiétutmo TnG Bdong dedouévwy atrd pia Tuxaia eKTUTTWON TNG

006vng Tou UTTOAOYIOTH.

Q¢ 1Tpog TN duvaTtoTnTa TNG XPAONG TNG BAong 6edOPEVWV OE OPICHUEVA EPWTHHUATA

XPNOIMOTTOIVTAG TIG EVTOAEG TOU EXxcel, akoAouBei pia Tuxaia eTTideign.

Eivar og 6Aoug yvwoTr n cupBoAl Tou MGAAou @uaoiodipn kal akadnuaikou Jean-

Baptiste Lamarck, otn C{woAoyia kal 181aiTepa 0T OUOTAUOTIKA Tagivounon Twv

aoTTévOUAwv opyaviopwy (Gillispie, 1958; Stafleu,1971; Oxenham, 2015). Eival autog

TTOU TTPOTEIVE TIPWTOG TN XpHon Tou 6pou BioAoyia (e Tn ouyxpovn €vvola Tou 6pou)

—
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KAl auTOG TToU DIOTUTTWOE YIA TTPWTN QOPAa TNV aBIOTIKA TTPOEAEUC TNG CWNG KAl TOUG
MNXaviopougs NG €EMIENG (Burkhardt, 2013). Ocwpnoe O11 n €€ENIEN €ival atToTEAEOA
MIaG "ECWTEPIKAG TAONG" TWV OPYAVIOUWY (ETTNPEACHEVOS OTTO TOUG AAXNUIOTEG TNG
ETTOXNAG TOU) Kal TNG XPAONG Kal axpnoiag Twv opydvwyv KABE opyaviopou wg
TIPOCOPUOYEG OTO METABAANOPEVO TTEPIBAANOV. Oecwpnoe OTI oI aAAAYEG QUTEG
KANpovopouUvTal OTOUG ATTOYOVOUG 0dNYWVTAG OTAdIAKA OTNV EUPAVION VEWV EIOWV.
Av kal dev ammodeixOnke TTOTE OTI TA ETTKTNTA XAPOKTNPIOTIKG MPTTOPOUV va
KAnpovounBouv ouTe €TTiong atrodeixdnke n UTTapén TNG "€oCWTEPIKAG TAONS", OUWGS
avoige Tov Opodpo oTov AapBivo va diatuttwaoel TN Bewpia TNG €EEANIENG. YTTO auTtr TNV
évvola PTTopEi va BewpnBei WG 0 BePENIWTAG TNG ECEAIKTIKAG Bewpiag Kal TNG ABIOTIKAG
TpoéAeuong NG CwNn¢s (Gould, 2002). EmMOUPWVTAS Va TOV TINACOUKE SIATUTTWVOUUE

TO €¢AC EpWTNMAL:

"Moia amd 1a Tpnuato@oépa avayvwpioe Kal ovOPaoe O OIATTPETTG AUTOG
ETTIOTAUOVAG OTO ETTITTEDO TWV CUCTAMATIKWY OMAdwWY TTou £€eTACOUNE (UTTOTAEN UEXPI
Kal TUTTIKA €idn) Kal Tautdxpova o€ TTOoa yévn i €idn £Xouv TUTTIKA Ava@EPEl WG

OUVOETIKO TO Gvoud TOU;".

Xwpic TN paon dedopévwyv n avalitnon Ba Tav oAU €TTITTOVN KOl KOTTIAGCTIKI.
AvTiBeTa 0Tn BACN dEdOUEVWY PITTOPOUE EUKOAQ va TO avalnTACOUPE aKOAOUBWVTAG

TA BAMATA CUPQWVA PE TIG TTOPAKATW EIKOVESG KAl XPNOIUOTToIWVTAg TNV evioAl Find

wg €&NG:

Ta 1pia BAMaTa TTOU akoAouBouvTtal TTapouciafovTtal OI1EE0dIKA OTIG TTAPAKATW
Eikéveg (5, 6, 7).
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SUBFAMLY GENUS
LAMARCKELLA
REINHOLDELLINAE Kaplarenko-Ghernousora, 1956
PSELDOLAMARCKINA
REINHOLDELLINAE Wyatyok, 1959
PSEUDOSIPHONINELLA
REINHOLDELLINAE Poroshing, 1986

G
TYPICAL SPEC.

Lamarckela media
Kaptarenko Chernousova, 1956

Pulvinulina rjasanensis
Uhig, 1883

Siphoninella antiqua
Gorbachik, 1966
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Nepypap

Test trochaspirally enrolled, lenticular to
planoconvex, spiral side somewhat more con-
vex, few chambers per whorl, umbilicus closed
sutures imbale, curved backward at the periph-
ery on the spiral side, slightly curved and may

be depressed on the umbilical side, periphery
subacute, chamber interior divided by a trans-
verse inner septum; wall calcareous, finely
perforale; primary aperture has a sharp bend
and extends from the inner margin of the last
chamber toward fts center, those of earber
chambers secondarly closed, resulingina
short clear area perpendicular to the septum
and beginning near its midpoint on the umbil-
cal side, intercameral foramen developed by
resorption as an obique ovate siita short
distance above the base of the seplal face. L. Jurassic
(Aalenian) to M. Jurassic (Bajocian); USSR: Ukraine,

Test rochospiral, planoconvex, chambers
low and lunate and sutures arched and im-
bate on the spiral side, chambers sublriangular
and sutures radial and depressed on the umbil-
ical side, chambers subdivided by an internal
plate parallal 1o the plane of coling, umbii-
cus closed, periphery acute; wall calcareous,
aragonitic, thin, finely perforate; aperture
interiomarginal, extraumbiical-umbiical, with
a short looplike extension up the apertural
face near the posterior margin of the cham-
ber, intercameral foramen rounded, located
above the attachment of the inernal plate.
M. Jurassic to L. Cretaceous (Valanginian);
Europe; USSR.

Test lenticular, trochospirally enrolled, final
one to few chambers tending to uncol, cham-
bers enlarging rapidly as added, about seven

or eight in the final whorl, sutures sightly
depressed, curved, periphery carinate; wall
calcaraous, whether calcite or aragonite not
ndicated, surface smooth; aperture begin-
ning as a low arch against the previous suture
on the umbiical side, continuing as a sit to
the center of the apertural face, the umbiical
part of the apertuta being closed by a porous
plate that leaves only a rounded lo oval areal
opening in the center of the septal face, porous
plate present in al chambers, short, narrow,

and riirvad with 2 free marnin and annrnvi
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G
TYPICAL SPEC.

Trochamminoides korosmezoensis
Maizon, 1843

Plagioraphe tornata
Kristan-Tolmann, 1873;

Trochammina proteus
Karrer, 1866

(] comments

Mepryporpry
Test enrolled, protoculus folowed by strep-
‘ospirally coled and undivided tubular sec-
ond chamber, later with numerous ovate to
globular chambers per whorl and an abrupt
changa in coling, to a planispiral final whort;
wall agglutinated, of firmly cemented quartz
grains; aperture rounded. U. Cretaceous
(Turenian) to Paleocene; Czechoslovakia;
Romania; Poland; USSR; Mexico.,

Globular prolaculus folowed by a inear o sightly arcuate series
of twelve to fifteen spirally formed chambers, each chamber
comprising an entire whorl or more, coling may be either dextral
or sinistral, intercameral sutures strangly ablique, incised; wall
agglutinated, insoluble in ackd; aperture large, at the open end of
the enrolled chamber, M. to U. Triassic (U. Ladwnian to Norian);
N. Alps; Germany, Bulgaria.

Remarks: The systematic position of this genus is uncertain.
The oblique sutures separating spirally wound tubular chambers
s quita unlike any other agglutinated uniserial foraminifars; the
nature of the chambers is sug- gestive of Lituotuba, although the
test i not truly enralled. It is tentatively placed in the Liuotubidas.
Test enrolled, discoldal, profoculus followed by imegularly coled and
undvided tubular chamber in early whorls, later whorls divided into a
few to many chambers as a result of periodic growth and becoming
planispiral and evolute: wall agglutinated, of fine quanz sand in a
yellowish-brown to reddish-brown ground mass; aperure large,
rounded, equatorial, lying against the provious whorl, and may have
'somewhat thickened lip. Cretaceous to Holocene, from 700 mto
2,960 m; Atiantic, Pacific,

Gulf of Mexico and Caribbean.

Remarks: As noted by Cushman (1920, *718, p, 37, 59), the type:
species has at imes been confused with the eary stage of
Lituotuba ltuiformes (Brady), as for example by Goés (1896, *1258,
p. 33} and Hofker, (1972, 1521, p. 58). Karar (1866, *1652)
llustrated a variety of genera and species under this name in the
original deseription, including Amadiscus, Glomospira, and
Trochammina, Brady (1884, *344, p. 341) restricted the species to
specimens such as Kamer's figure 8, howaver, which is a distinetly
segmented form with numerous chambers in the later whors. Even
in the few locations whera both occur, Trochamminaides is larger,
more regular in growth, and has many more chambers per whor
than does the eady coled portion of Liuotuba inufmis. Alhcugh
described originally as typically planispial, the early stage is
imeguiar, and only the later whorls are completely planispiral.

Typically

P ¥P L
are better refemed to Evolutinella

Test lenticular. biumbonate. small. uo to about 0.36 mm in

O] = o e+ B0%
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Test free, early portion planispirally envolled
with few globular charibrs par whor, enlarg-
Within; ~ Sheet Match case Ing rapidy as added, the il chamber com-
erdany and Bubobucclerenala asgyplica prising more than one-half the test, tending
Kerdany and Eissa, 1973 touncol in the later stage; wall finely aggiuti
nated, interior simple and nonlabyrinthic;
Lookin: Formulas [ aperture ofscalered rounded to oval open-
ings in the face of the final chamber. U, Creta-
m Options ceous (Cenomanian); Egypl.

TEXTULARINA Il a Find entire cells only

Search: By Rows

Find Al Close Test enrolled in early stage, later may be uncoled and rectiinear,

chambers inflated, sutures straight; wallfinety to coarsely
Book Sheat Name Cel Value Formula agghtnated, commonly including a variey of mineral grains, fish
p—e r bone fragments, or smallr foraminfers; wal and sepla simple n
plor bese. X Shietl SE8303 LA structure, but wal against the spral suture may be considerably
pier base.xlsx  Sheet! §68303 Lituolites.. {hickened, so the! chamber lumen i reduced n size and
pier base.xlsx  Sheetl $68538 Lituola .. Wz?mlﬂ e :thl F:ﬂ "0‘; the colof o the ;W::DOWH part
. . ler uniserial chamibers; aperture areal and arcuate to
p}er basexisx  Sheet! ?G?Gm Orbulite... bty Semneiecarycolprdeg e s ooy
tova, 1867 N.K Bykova, 1953 becoming mulple and terminal in the uncoled stage, consisting
of & fing of openings in a depression covering most of the upper
| ! | surface of the final chamber. L. Paleocene (Danian); USA:
Alabama, USSR: Crimea, Caucasus, Turkmenia, Russian
Piatform,
Rermarks: The type species was originally designatad as
Ammobaculies manyschensis N. K. Bykova, 1853, a new name
proposed for A midwayensis Cushman, 1940, non A
hidwayensis Plurmer, 1933; however, the homony had been
earler replaced by A. paleocenicus Cushman, 1947, fus the
corract name for the type species is Kolchidina paleocenica
m (Cushman),

TEXTULARIINA

L
39 cell(s) found

Tast free, large, aarly portion with three or more planis piraly
enroled whorls, later uncoiing and rectiinear, chambers
numercus, broad and low in the enrolled portion, subeylindrical in
the ractiinear stage; wal agghutinated, intaricr simple and
nonlabyrinthic; aperture muliple, in the face of the fial chamber
inthe col, terminal in the rectiinear portion. U. Triassic fo
Holocene; cosmopoltan.

Remarks: Maync (1952, "2067, p. 46) designated as neotype of
the type specles the specimen he ilusirated on pl. 9, figs. 1,2
(refigured by Loebich and Tappan, 1964, 1910, p. €239, fig, 151

i3 (a, b)), USNM, Cushman Col. 64508.

Lituolites nautioidea

TEXTULARIINA LITUOLACEA LITUOLIDAE LITUOLINAE LITUOLA Lamarck, 1804 Lamarek 1804

Test compressed, ovats to flabeliform prooculus followed by
second chamber growing in opposile drection, in an incipient

AURIARATUTRAR | oLEL

Sheet hopopc ~ +
Ready ?:;(Accessibilhy:lnvestigale O] - o e+ B0%

Eikéva 7. To T1pito Brpa yia Tnv €TmiAUCN TOU €PWTAMATOG TTOU dIATUTTWONKE OTO
KEipEVO.

Mapatnpouue OT11 evrotrioBnkav 39 eyypa@éG TTOU TTAnpoucav Tn OUuvOAkn
"Lamarck" oe OAn Tnv éktaon TnG Paong Oedopévwy. ATTO TIG E£YYPOPEG QUTEG
MTTOPOUNE va SOUNE OTI UTTHPXAV TTEPITITWOEIG OTTOU O £PEUVNTAG €ixe dwaoel To dvoua

o€ TTOAAG yévn aAAd kal TUTTIKG €idn (Eikdva 8).
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LITUOLACEA

SUBORDER SUPERFAMILY SUBFAMILY TYPICAL SPEC. MNepiypagr

Test free, large, early portion with three or more
planispirally enrolled whorls, later uncoiling and rectilinear,
chambers numerous, broad and low in the enrolled portion,
indrical in the il stage; wall i
LITUOLA Lituolites nautiloidea interior simple and nonlabyrinthic; aperture multiple, in the
Lamarck, 1804 Lamarck 1804 face of the final chamber in the coil, terminal in the
rectilinear portion. U. Triassic to Holocene; cosmopolitan.
Remarks: Maync (1952, *2067, p. 46) designated as
neotype of the type species the specimen he illustrated on
pl. 9, figs. 1, 2 (refigured by Loeblich and Tappan, 1964,
*1910, p. C239, fig. 151 (la, b)), USNM, Cushman Coll.

TEXTULARIINA LITUOLACEA LITUOLIDAE LITUOLINAE

64508.
Test large, up to 5.5 mm in length, stout, with early
trochospiral coil of four to five chambers per whorl, rapidly
reducing to uniserial in the adult, chambers slightly inflated.
ing previous so that final
chamber appears subconical, and previous chambers
appear relatively short from the exterior, interior subdivided
by vertical partitions projecting inward from the outer wall
nearly but not quite to the center of the test, and extending
from chamber floor to roof, sutures depressed; wall
Lituola iloic i thick, with particles in a
Lamarck considerable amount of light gray cement, and with
TEXTULARIINA ATAXOPHRAGMIACEA ~ GLOBOTEXTULARIIDAE  LIEBUSELLINAE CEUSELA var. soldani occasional darker grains, surface smoothly finished;
' Jones and Parker,  aperture terminal, slightly produced, commonly of one or
1860 more irregular, X- or V-shaped slits, and may have up to
five separate small openings, or these may be connected in
part to result in a triradiate or multiradiate opening. Eocene
to Holocene; Europe; North America; West Indies; Pacific
Ocean.
Among species previously referred to Liebusella,
some have different internal structures, some lack radial
partitions andmerely have canaliculate walls, and some
have a simple rounded aperture. These should be
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ORBITOLINACEA

SUBORDER SUPERFAMILY FAMILY SUBFAMILY TYPICAL SPEC. Meprypagr

Testlarge, up to 30 mm in diameter, low conical to nearly discoidal form, very large
apically situated embryonal apparatus with large and broad proloculus that may be
imeg.ular in shape, with narrow zone, and a sups
thatis about three fimes thicker, both sub- and supraembryonic zones subdivided by
vertical radial beams projecting inward from the outer wall and by iregular
" endoskeletal plates similar to the axial zone of the later chambers, embryonal
TEXTULARIINA | ORBITOLINACEA ORBITOLINIDAE ORBITOLININAE d%RS'TO":r;’;‘n OLm""'“km‘rﬁg @ | chambers completely surrounded laterally by the first postsmbryonic chamber, later
roigny. amarck, rectilinear and discoidal chambers extend across the entire lower surface, but latest
adult chambers may be only annular, marginal zone very thin but well developed,
with both primary radial exoskeletal beams and shorter second order beams, as well
as one or more layers of horizontalm rafters, the entire thin marginal zone commonly
abraded and destroyed in preservation, radial zone may be poorly developed and
the chamberlets of this zone in the microspheric test may appear almost rectangular
in tangential section, most of the interior consists of a somewhat structureless central
complex, with only septa and chambers di wall with
imperforate epidermis, marginal zone of fine grained agglutinated particies and
more coarsely agglutinated central complex. L. Cretaceous (U. Albian) to U.
Cretaceous (U. Cenomanian); France; Spain; Arabia: Qatar Peninsula
Test moderately large. subspherical tosubguadrale in section, earlies! whorls streptospiral, later
i 1 and ; wall of early whorts later with omata very
bread and fbbonike, extending from the edge of the narow turnel outward ta the umbiical
region

Mo: Eurape; Asia; Narth
Remarks: The stalus of the type species has been discussed by various authors. Mikiukho-Maklay
(1950, *2125) originally cited the type species as Pseudostaffela sphagroidea Ehenerg of
Razér-Chemousova, 1951, plate IX, fig. 3. However, her plate explanation indicated this.
"Pseudostaffella  specimen as close to the holotype of Pseudostafella sphaeroidea (Enrenberg), and both her
synonymy and discussion

sphaeroidea cited "Borelis sphaeridea? Ehrenberg, Mikrogeologie, taf. XXXVII, XI, fig. 11/3. This was clearly
NEOSTAFFELLA Ehrenberg” an emoneous clation as ENrenberg identiied this figure as "Borelis labyrinthifomis, “from the
FUSULININA FUSULINACEA OZAWAINELLIDAE PSEUDOSTAFFELLIN A, D. Miklukho- of Rauzer- Homstein des Bergkalkes von Tula, Russiand * The other Ehrenberg reference cited by Rauzer-
Chemousova (in Rauzer- Chemousova et al, 1951, "2532, p. 128) was that of Ehrenberg (1842,
AE Maklay, 1859 Chernousova, in *1058, p. 274), in which he discussed the accurrence of Melonia /Borelis) sphaeroidea without

Rauzer-Chernousova indicating authorship, llustration, or description but undoubtadly refemed to Melonies sphaerokiea
ot al, 1951 of Lamarck. In Mikmgeologis. Ehranberg (1854, *1068) the axplanation of pl. XXXVII, X, fig. 1113
g identified the figure as Borelis labyrinthiformis 1843, but in the 1843 article he refemed only o
Melonia? labyrinthus, without description or ilustration, hance this earlier name had no formal
standing. The type species, Pseudostaffela sphaeroidea Ehrenberg of Rauzer-Chemousova is
comcily Neostaf-
fella labyrinthiformis Ehrenberg)
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TEXTULARIINA

SUPERFAMILY SUBFAMILY TYPICAL SPEC. Meprypagn

Test ovate in outline, equilaterally trian- gular or subtriangular in
section, chambers one-half coil in length, early stage crypto
quingueloculine, at least in the microspheric generation, but this stage

MILIOLINA MILIOLACEA HAUERINIDAE MILIOLINELLINAE TR'LOCUUNA Miliolites trigonula  may be lacking in the megalospheric generation, later pseudo triloculine
d'Orbigny, 1826 Lamarck, 1804 or triloculine, only three chambers visible from the exterior, chambers
without a floor; wall i aperture

rounded, at the end of the final chamber, with a short bifid tooth. M
Eocene to Holocene; cosmopolitan.

Test narrow and elongate fusiform, chambers one-half coil in length,
quinqueloculine, with separate floor; wall calcareous, porcelaneous,

MILIOLA Miliclites saxorum surface pitted by and may have itudi

Lamarck, 1804 Lamarck, 1804 costae; aperture terminal on the final chamber, cribrate on a
trematophore. M. Eccene (Lutetian) to Oligocene (Rupelian); France;

Belgium; USA: Mississippi

MILIOLINA MILIOLACEA MILIOLIDAE MILIOLINAE

Test flattened, proloculus followed by tubular chamber of a full whorl in
length, chambers then gradually shortened to two or three per whorl,
close coiled and planispiral at first, later expanding rapidly in height and
i breadth, and flaring to form an almost flabelliform test, although the
MILIOLINA SORITACEA PENEROPLIDAE KRXX LaRmE::iIZI:‘:m Rs:::::,zﬁe;ggfl‘a chambers continue to touch the early coil and do not uncoil or become
il , interior of simple and ivi wall
porcelaneous, surface smooth; aperture a single elongate and narrow
terminal siit extending across the terminal face of the final chamber. M.
Eocene (Lutetian); France.
Test large, elongate, crosier shaped, early chambers planispirally
enrolled and biumbilicate. later uncolline and rectilinear, with shor barrel-
MILIOLINA SORITACEA PENEROPLIDAE SPIROLINA Spirolina cylindracea like chambers, interior simple and undivided; wall calcareous,
Lamarck, 1804 Lamarck, 1804 porcelaneous, surface ornamented with numerous longitudinal costae:
aperture terminal, rounded. Eocene to Holocene; casmopolitan in warm
seas
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series and two chambers of the following series, stolons in a single plane; wall calcareous, porcelaneous, smooth; aperture a single row of openings with protruding rims v
) F 4
SUBORDER SUPERFAMILY SUBFAMILY TYPICAL SPEC.

My
T'estlarge, discoidal, very slightly bicon- cave, large proloculus and
second chamber forming an inflated nucleoconch, later cyclic chambers

bdivided into many chamberlets, those of ive cycles
alternating in positon, chamberlets of a single cycle not inter-connected
but those of cycles bya oblique stolon

system, annular chambers less defined in the later stage and
chamberlets separated by thickened oblique walls; aperture of
numerous rounded openings in transverse rows crossing the periph eral
margin. L. to M. Eocene; France; Spain; Italy; Egypt.

Remarks: Smout (1963, *3011, p. 238) interpreted Orbitolites very broadly,
including in this genus the fype species of Amphisorus, Bradyella, Dohala,
Marginopora, Mioserites, Praesorites, and Qataria, as well as many other species
referred elsewhere. This very broad concept, based on external appearance rather
than internal anatomy, has not been accepted generally. These species are notonly
regarded as generically distinct, but most have been placed in different subfamilies
and families. Paleocene species previously included here appear to be referrable to

Opertorbitolites.

ORBITOLITES Orbitolites complanatus

MILIOLINA SORITACEA SORITIDAE SORITINAE Lamarck, 1801 Lamarck, 1801

Test iscoid, thick, megalospherc uvenarium of prolocus, flexastyle ang cne undiided chamer, then wih
a fow peneroplid chambers. micospheric test peneropline n eary stage.lter stage uf bth generatons with
annuar seies of hat respect plane. separated by a

median annuiar passaga that appears cicular i seclon, crossuise-oblie siokn systom connects

chamberkts wih two chambers of he preceding seies and two charmbers of the folowing series, stolons i1 2

single plane; wall calcarecus, porcelaneous, STaot, apertre a single o of openings Wi protruding fms
‘ih figurs  cutln resuilng from the cros swisa-oblua stolons, shell materia may Lidge the narmaw part of

he cpening to form bwo cpeniags; adul test may produce reproductive chambers. Miocans 1o Holocene
‘Atlaniic; Carbboan: Pacifc Incan Ocean; Red Sea.
Remarks: The original descripion of Sorkles Included two species, Sores cvbiculus and S, dorinicensls
. EPreneng, the fomer luarates and indcated a5 occurig I the Red Sea ond off the coast of Libya and the
MILIOLINA SORITACEA SORITIDAE SORITINAE SORITES Nautilus orbICUIUS b ooty descrived but ot fgwed and it as rom “San Doringo.” Ahaugh S dorincensi aar wa
Ehrenberg, 1839 Forskal, 1775 designated as the type spacies by Cushman (1827, *745, p. 190}, the species has nol been repcrted as &
ving species since Envenbers ariginal descriston Sul has been rogarded 0s synenymous wih various oher
taxs. Losblch and Tappan (1964, *1910, p. CA%6) staled tht S, dormiicensis = Orbulltes marginalis
Lamarck, 1816 (1760, p. 196). ol (1965, 636, p. 21) raported . crbcuus a5 widely distiated i the
{carbbean and Indo-Pacific areas. He futher stated f. 20) thal athough S. marginas hat bean reported i the
Caribbean, the idontficatons were incortect, hence S. domincensis coukd o be a synanym, adding,
“However, Saries daminicensis Ehrenberg fram the Recent Carbbean area can be equaled reasonably wih
Sotes orbiculus Forskl, 1775. . (I appesrs thal Sortes domiicensis s a juor synonym of Sodlss
erbcuius, thus . orbicuius would bs the type of Sortes. ” This oinion appears o be generaly sccepted and
Sorftes fegarded as a distnct genus, Dased on 5. oriculus. To SIADIKZE Ut conce. wh have Subrvled a
petion t the ICZN o formalze his type designation. Scres dominicensis was regarded as a nomen dublum
by Smout (1063, *3011, p. 265), whe selected a neatype for Nautus cbiculus (lusirated oy by two paory
raprociuced protographs of the exterir, athough the aperurs caiot s rescived in the ecge view). Howsver,
Sortes oriculus has boen wel described and lusrated from the Fed Sea by others
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Discorbites vesicularis Lamarck, 1804

SUPERFAMILY

LAGENINA NODOSARIACEA NODOSARIIDAE
LAGENINA NODOSARIACEA VAGINULINIDAE
ROTALIINA DISCORBACEA DISCORBIDAE
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Discorbites vesicularis Lamarck, 1804

SUBORDER SUPERFAMILY FAMILY

HOMOTREMATIDAE
Cushman, 1927
Test attached, early chambers

imegula
trochospiral, later with numerous
chambers
in a massive o branching structure

ROTALIINA ACERVULINACEA

rowing
up from the attachment; apertures
, cov-
ered by a perforated plate. Eocene to
Holocen

ROTALIINA ORBITOIDACEA ORBITOIDIDAE
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OMPHALOCYCLINAE
Lateral chambers not
differentiated from
equatorial ones in post
embryonal stage. U.
Cretaceous (Maastichtan).
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TYPICAL SPEC.

NODOSARIA
Lamarck, 1812

Nautilus radicula
Linne, 1758

LENTICULINA
Lamarck, 1804

Lenticulites rotulatus
Lamarck, 1804
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Test elongate, multilocular, ovate proloculus followed by uniserial and
rectilinear globular to ovate chambers; wall calcareous, hyaline,
perforate, surface smooth and unornamented; aperture terminal,
radiate or rounded and bordered by radiating grooves, produced on a
neck. L. Jurassic to Holocene; cosmopolitan.

Test enrolled, generally planispiral but rare aberrant specimens may be
asymmetrical or even trochoid, lenticular, biumbonate, and commonly with umbonal
boss, periphery angled to carinate, relatively broad and low chambers increase
slowly in size as added or final one or two may tend to flare or uncoil, sutures
straightto curved, radial to oblique, may be limbate, flush, or elevated and nodose;
wall calcareous, hyaline, perforate radial, sec- ondarily lamellar, surface smooth
other than the sutural nodes or elevations and peripheral keel; aperture radiate or
slitiike at the peripheral angle, may be slightly produced. Triassic to Holocene;
cosmopolitan.

Remarks: The Eocene Robidzhonia Melnikova and Suleymanov, 1969 was
described as similar to Lenticulina but with sacklike protrusions on the periphery.
Although illustrated only by sketches of the exterior, the peripheral structure appears
in side view to be a simple keel that commences near the proximal margin of each
chamber and extends back over the previous portion of the keel; no modifications
other than the peripheral keel are shown in the edge view. As transfer to Lenticulina
makes the type species of Robid- zhonia a junior subjective synonym of Cristellaria
prima d‘Orbigny, 1850, R. prima Melnikova and Suleymanov, 1969 is here renamed
Lenticulina suleymanovi nom. nov.

DISCORBIS
Lamarck, 1804

Discorbites vesicularis
Lamarck, 1804

2 pier base
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TYPICAL SPEC.

HOMOTREMA
Hickson, 1911

Millepora rubra
Lamarck, 1816

OMPHALOCYCYLUS  Orbulites macropora
Bronn, 1853 Lamarck 1816

Test trochospiral, planoconvex to inequally biconvex with flattened umbilical side,
labout two and a half whorls, seven to ten chambers in the final whorl, sutures curved
and nearly radial, depressed, periphery rounded to sub- angular, a triangular alar
projection or fiap extends from the umbilical margin of each chamber over the
umbilical region, forming a small chamberlet beneath, successive flaps may fuse in
the central region, internally an imperforate proximal wall (pares proximus) within
the chamber adheres to the septum peripherally, expanding as a lobe toward the
chamber base where it may or may not attach to the chamber floor, separating the
foramen into two parts, the more peripheral in position communicating with the
preceding chamber, and the umbilicalmost one opening into the chamber extension
beneath the alar projection; wall calcareous, thin, optically radial, finely to coarsely
perforate, surface smooth; aperture a low, interiomarginal, extraumbilical arch, a
secondary opening atthe posterior margin of the umbilical fiap leading into the

Conditional Format
Formatting as Table

chamberlet and remaining open as new chambers are formed. Eocene to Holocene;
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Mepiypagn
Test large, up to 8 mm in diameter, at- tached, variable in form,
globose, i ical, or ing with conical proj or erect

branches, early chambers in spiral or clustered arrangement, later in

numerous layers, walls may be partially resorbed as layers are added,

producing large and irregular passages; wall calcareous, hyaline,
optically radial, early chambers with organic wall, later wholly

calcareous, intercameral walls imperforate, septa elevated at the

surface, upper chamber wall coarsely perforate, commonly red in color,

probably as a result of partial decomposition of chlorophyll pigments of

endosymbionts; aperture consisting of the large perforations. Miocene

to Holocene; cosmopolitan in warm waters.

Test discoidal, biconcave, centrally de- pressed and thickest at the
periphery, early stage of microspheric generation with a small irregular
coil that is not in the plane of the adult test, megalospheric embryo of
two to four chambers, followed by cycles of arched equatorial chambers
that communicate through large marginal stolons, the equatorial

rapidly ing in then sup by lateral
chambers that are not differentiated but are similar to the equatorial
U.C ichtian); France;

Switzerland; Italy; Greece; Yugoslavia; Romania; Turkey; Iran; Syria;
Tunisia; India; Tibet; Cuba.
Sections of mi ic O and other orbitoids
have been described as having a biserial and guembeline early stage,
but as shown by Hofker (1958. *1513, p. 99), these sections did not
intersect the true globular proloculus (less than 30 pm in diameter) but
a larger (about 60 pm) and irregular later chamber in the coil, the
oblique intersection of various chambers of the irregular coil falsely
suggesting the appearance of a few paired chambers. There is no good
evidence of a biserial planktonic ancestry for orbitoidal foraminifera.
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ROTALIINA

SUBORDER SUPERFAMILY FAMILY SUBFAMILY TYPICAL SPEC. ngell?ugﬂ . I

Test trochospiral, biconvex, all chambers visible on the strongly convex spiral side,
only those of the final whorl visible on the umbilical side, an imperforate lip, astral
lobe, or folium at the umbilical extremity of the chambers is separated from the
perforate ventral wall of the main chamber lumen by a shallow transverse groove,
secondary deposits on the folium gradually build thick lamellar pillars that fill the
umbilical area, internally a seplal fiap allaches o the peripheral margin of the
septum and secondarily doubles the septal wall, umbilical flap extends from the

ROTALIINA ROTALIACEA ROTALIIDAE ROTALIINAE ROTALIA Rotalites trochidiformis prgv\ous septum ta!hs apertural face to limit the chamber Ilfman around the
Lamarck, 1804 Lamarck, 1804; umbilicus, forming a spiral canal that encircles the central umbilical mass of pillars,
sulures imperforale, may be elevated, oblique and curved back at the periphery on
the spiral side, nearly radial, deeply incised with feathered margins on the umbilical

side, periphery angular; wall calcareous, distinctly perforate except for the
imperforate peripheral margin and the lip, pustules and granules of the central area
of the umbilical side; simple interiomarginal aperture and intercameral foramina,
exlending fram the umbilicus toward the periphery. U. Cretaceous (Coniacian) to

Eocene; cosmopolitan

Test biconvex, lenticular, with prominent radial spines, thick-walled embryo consists
of spherical proloculus and one and a halfwhorls of rochospirally aanged
chambers interconnected by two to three stolons each and communicate with the

CALCARINIDAE spiral canal system on the veniral side by a single small radial canal, four to eight
Schwager, 1876 large spines arise from the spiral juvenarium and continue to enlarge with growth,
Test enmlied, showing lite or no Orbitolina concava  anastomosing spine canals connected by radial canals to the central spiral canal,
oon of spial e emical aufaces Lamarck spiral juvenile followed by ive growth sieps of nelike lateral
ROTALIINA ROTALIAGEA o — BACULOGYPSINA var. sph at chamberlets in a loose network over the test, chamberlets of successive networks
. sphaerulata ’ "
monly wih large nfiationai spines: Sacco. 1893 alternate in position and communicate through oblique multiple stolons, but
al sys- Parker and Jones,  champeriets also are aligned in series that radiate from the center, those adjacentto
tom s and confused win 1860 the spines may have connections o the spine canals and those of the final series
perforations

have small basal apertures on all sides of the chamberlets, solid pillars inserted
batween the vertical rows of chamberlets and appear at the surface as imperforate
pustules; wall calcareous, coarsely perforate. Holocene: W. tropical Pacific.
Remarks: A lectotype (BMNH, ZF3599) was designated for Orbitolina sphaerulata
(Loeblich and Tappan, 1964, *1910, p. C629).

U, Cretaceous (Maastrichtian) to
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Test large, globular proloculus followed by planispiral and involute coil
of about four whorls, more than twelve chambers in the final whorl, two
to seven large coarse spines, commonly four, arise near the proloculus
in the plane of coiling; canal system consists of spiral canals in the
Siderolites umbilical region on both sides of the test connecting to lateral
SIDEROLITES ‘ intraseptal canals and a marginal canal from which arise bundles of
ROTALIINA ROTALIACEA CALCARINIDAE XXX Lamarck, 1801 calcitrapoides ramifying spine canals; wall calcareous, with thin finely perforate inner
Lamarck, 1801 layer and thicker coarsely perforate outer layer, pillars may occur in the
umbilical region and appear as solid pustules or knobs at the surface;
aperture in the early chambers a single areal opening surrounded by a
lip and lying near the base of the apertural face, later chambers with a
single row of foramina at the base of the septa. U. Cretaceous
(Maastrichtian); Europe; Mideast; India.

Test globular, lenticular or discoidal, commenly large, up to about 12 m in diameter,
dimorphism pronounced in larger spacies, planispirally enrolled, commonly involute but may be
evolute in the later stage, proloculus and by an imp
wall with a single central round pore and with a row of pores at the base of the septum, cuter
wall of the embryonal chambers perforate, later chambers simple and undivided, many per
whorl, septa curved back at the periphery and may be sigmoidal, sup- plementary stolons in
the unfolded septa, distinct marginal cord on the periphery, marginal canal with a netwark of
elongate meshes, sutural canals ramified, directed obliquely backward and forward on both
sides of the septa, the oblique paths of the sutural canals and the branches in the lateral walls

NUMMULITES Camerin laevigata | peaoene c e o it
i Vi transverse trabeculae, dissolution may modify the trabecular canals into radial passages that
ROTALIINA NUMMULITACEA NUMMULITIDAE o0 Lamarck, 1801 Bruguiére, 1792 disctly connect the canal systems o invol

lateral passages result from gaps in the septa batween adjacent alar prokngations of the
invokte chambers, pilars may be interspersed between setal flaments and appear at the
surface as pustules; aperiure i all postprolocular chambers consists of a row of pores at the
base of the face. Paleccens to Holocene: tropical and subtropical cosmopolitan.
Remarks: Syntypes of Nummuina pristina Brady, the type species of Palaeonummultes
Schubert, were reilustrated by Eames et al. (1962, *1036, pl 1, figs. F-H), and the specimen
(BMINH P-35413) figured by Brady (1874, *332, pl. 12, fig. 1) was designated as the lectolype.
A probabe synonym is Nummulites wemmelensis de la Harpe and van den Broeck, 1881,
Eames et al. regarded Operculinela and as synonyms of
Amphistegina cumingii Carpenter, the type species of Opercuiinella, was shown by Hottinger
(1977, *1550, p. 11) to have a structure identical to that of Nummuiites, hence all three genera
are regarded as synonyms of Nummuites
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EmmAéov Bpédnkav eyypagég oe Tpnuato@dépa tou eixe ©00ei amd GAAoug
EPEUVNTEG, WG OUVOETIKG TO dvoud Tou Lamarck, avayvwpifovtag PJe To TPOTTO auTo Tn
OUWPBOAR TOU OTN CUCTNPATIKA TWV TpnuaTo@OpwyV. EVOEIKTIKG ava@Epoupe atrd duo

yévn Kal dUo €idn TTOU EUTTEPIEXOUV OTNV OVOPOCTIia TOUG, WG OUVOETIKG, TO dvoua Tou

Lamarck

évn: LAMARCKELLA, Kaptarenko-Chernousova 1956, kai
PSEUDOLAMARCKINA, Myatlyuk 1959

Eidn: Lamarckina torrei, Cushman and Bermudez 1937

Lamarckella media, Kaptarenko Chernousova 1956).

52

—
| —



ZYMIMEPAZMATA

Av Kail gival atmrodekTd a1rd TNV €mMOTAUN TNG BloAoyiag OTI, av eaIPECOUNE TOUG
OPYQVIOPOUG TTOU AVAKOUV OTOV idI0 KAWVO Kal Ta HPOVOLUYWTIKA Oiduua, Oev
UTTApXouv dUO TTaVvTEAWS idloI  OpyavioOPoi, €VTOUTOIS N avaykaidotnTa NG
opadoTToinong Kal KAtaragng Twv Opyaviouwy ATAV KATAVONTA a1Td TNV apxXaidoTnTa.
H ouuBoAfy Tou ApIoTOTEAN Oewpeital avau@IoBATNTN Kal OUYXPOVOI E€PEUVNTEG
EVTOTTICOUV TNV ETTIOPACTN TWV OKEWEWV TOU, OTOUG BEWPOUPEVOUG 10PUTEG TNG

ouyxpovng Tagivopiag (Winsor, 2001, 2003; Voultsiadou et al., 2017).

Ooov agopd Ta TpnuATOPOPA, TO YEYOVOS OTI gu@avifovial aveANITTWGS atmd To
KauBplo, pe peyadAn agbovia kal avBekTIKA KEAUPN TTOU UTTOPOUV va diatnpenBouv
€EUKOAQ yIa PEAETN PTTOPOUV va OWOOUV TTOAUTIMEG TTANPOQOPIEG, OXETIKA HE TN
OTPWHATOYPAYia, TNV TTAAAIOOIKOAOYia, TN XPOovoAdynon TnG NAIKIAG TTETPWHATWY,
OAANG Kal TNG OUMPMPETOXNAS TOUG OTOUG PI0-yeEw-XNMIKOUG KUKAOUG Kal OTn pon Tng
EVEPYEIOG MEOW TWV TPOPIKWY OaAUCidwyv. AuToi €ival o1 Adyol TTou KaBIoTouv Tn

OUCTNPATIKA KATATAEH TOUG WG £va TTOAU XPHOIUO EPYOAEIO VIO TOUG EPEUVNTEG.

H mpooéyyion Twv Loeblich and Tappan (1988) wg¢ Tpog Tnv TagIivOunon Twv
Tpnuatoeopwyv BacioTnke oTnv TTapadooiakr Tagivouik nEBodo TG opadoTtroinong
TWV OPYQVIOUWY HE PAON Ta KOIVA HOPQPOAOYIKA TOUG  XOAPAKTNPIOTIKA.
Xpnoiyotroinoav évav cuvouaoud TTapadociokwy PEBOdWY OTTWGS N MIKPOOKOTTIKA
eCétaon TNG MOP@OAOYIag Kal TNG AVOTOMIAG TOU KEAUQOUG, KABWG Kal VEOTEPES
TEXVIKEG OTTWG N NAEKTPOVIKA MIKPOOKOTTid. To ouoTnua Taglvounong Toug Eival

IEPAPXIKO, 0€ OUADEG OPYAVWHEVEG E BAON T AUEAVOUEVA ETTITTEDN OPOIOTNTAG.

‘Eva atrd Ta duvartd onueia Tou cuoTAPaToC Tagivounong Loeblich and Tappan civai
n €€4pTNOT TOU ATTO HOPPOAOYIKA KAl JOPPOUETPIKA XOPAKTNPIOTIKA TTOU €ival EUKOAQ
TTOPATNEACIMA Kal HETPAOIUA. AUTO TO KOBIOTA XPAOIMO epyalEio yia TV Tagivounon
Twv Tpnuato@opwy TO00 O€ £peuva OTO TTEDIO OO0 Kal oTnV avaAuon o€ OgiyhaTa, oTo
epyaoTiplo. EmmTAéov, To ouoTtnua €ival OAOKANPWUEVO KATI TTOU ETTITPETTEI TNV
TagIvounon evog peydAou @aopaTtog Tpnuato@opwy. To ouoTnua Tagivounong Twv
Loeblich and Tappan uioBetABnKe atmd 10 cUVOAO, OXEOOV, TWV EPEUVNTWYV OTOV TOUEA

NG Tagivounong Twv Tpnuato@opwv Kai €xel xpnoigotoindei w¢ Bdon yia
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METAYEVEOTEPEG TACIVOUNOEIG, OTTWG TTOAU XOPAKTNPIOTIKA AVa@EPETAl ATTO TRV idla TN
Mikhalevich (2013).

H tpooéyyion 1ng Mikhalevich (2013) otnv Tagivopunon Twv TpnuaTo@Opwyv
BaoioTnke oTNV TTAPAdOCIAKN TALIVOUIKA HEBOOO OpadoTToINONG TWV OPYAVIOUWY HE
Baon koiva pop@oAoyIKa XapakTnEIioTIKA. XpnolpoTroinoe emITTAéoV éva ouvOuaouo
TTaPAdOCIOKWY HWEBOdWYV OTTWG N MIKPOOKOTTIKA €EETAON TNG MOP@OAOyiIag Kal TNG
QVOTOMIAG TOU KEAUPOUG, TwV BAAdPWY KAl GAAWYV ECWTEPIKWY XAPAKTNPIOTIKWY TOUG,
KABWG Kal VEOTEPEG TEXVIKEG OTTWG N NAEKTPOVIKI) HIKPOOKOTTIO KAl N avAAUCT aKTiVwV
X. Aedouéva TTou TTapEépxovTav ato Tnv poplakr availuon (rRNA) Twv opyaviouwy
XPNOIMOTTOINBNKAV yIa VO avadEeiouv KOIVEG (QUAOYEVETIKEG OXEOEIC ] QTTOKAIOEIG
METACU Twv dlapopwv €1dwv. H Mikhalevich avayvwpioe TIG TTPOKAACEIC TNG
TagIVOUNONG Twv TpNUATOPOPWY, IDINITEPA OE TTEPITITWOEIG OTTOU JIAPOPETIKA €idn
£€0€I1Cav onNUAvTIK €MKAAUYN OTN Jop@oAoyia Tou KEAUQOUG. aAAG Kal oToV uWnAd
BaBud peTaBANTOTNTAG TTOU €u@AViCeTAl, O TTOANEG TTEPITITWOEIG, TOOO €VTOG TWV
OpYQVIOPWYV Tou idlou €idoug 600 Kal HETAEU Twv e1dwv. INa TTapddeyua Bewpnoe TG,
oupewva Pe Toug Loeblich and Tappan, utrepoikoyévelg Textulariacea kai Fusulinacea
WG ETEPOYEVEIGC OPADEG KAl TOTTOBETNOE TA taxa TOUG O€ OIAPOPETIKEG UPOPOTASIES, EVW)

KATTola taxa pe UaAwdEeS KEAUQOG Ta YETEPEPE OTIG Spirillinana kar Nodosariana.

2TNpPixOnke, dnAadn, otn PioAoyIKG atmmodedelyuévn atmmown 6Tl 0 QAIVOTUTTOC €VOG
opyaviopou kaBopiletal atrd TNV aAAnAeTTidpacn Tou YeVETIKOU TOU UAIKOU Kal TOU
TTEPIBAAAOVTOG, Kal KOTA GUVETTEIQ OEV PTTOPOUV UOVOI Ol QAIVOTUTTIKEG OIaPOPES va

KaBopioouv aTTOKAEIOTIKA TN CUCTNUATIKI KATATAEN KATTOIOU OpyavIouoU.

2UPTTEPACHUATIKA JTTOPOUE VA TTOUUE OTI €va aTTd T dUVATA ONEIQ TOU CUCTAUATOG
Tagivounong Loeblich and Tappan civai n eéEGpTnor Tou atrd XapaKTNEIOTIKA TTOU Eival
€UKOAQ TTOPATNPNOIYG KOl PJETPAOIUA. AUuTO TAUTOXPOVA OTTOTEAEI KAl HIa BepEAILLON
aduvayia Tou, apou Ta XAPOKTNPIOTIKA auTA eVOEXETAI VA UTTOKEIVTAI O€ OIAKUUAVOEIG
eCaimiag Twv TeEPIBAAAOVTIKWY cuvBnkwy. AvTiBeta, éva amd ta duvatd onueia Tou
ouoThuarog Tagivopunong Tng Mikhalevic gival n evowpaTwar] o€ autd HOPPOAOYIKWYV,
QUAOYEVETIKWY Kal HOPIaKWY OEBOUEVWYV. AUTO TTAPEXE! MIA TTIO OAOKANPWHEVN EIKOVA
TWV E€CENIKTIKWV OXECEWV MPETALU TwV TpnuAaToQOpwyv Kal €mITTAéoV, TO OUCTNUA
eCapraral AiyoTePo atrd XapPOKTNPIOTIKA, TA OTToia eVOEXETAI va HETABAGAAOVTAI ATTO TV
eTTidopaon HIKPO-TTEPIBAAAOVTIKWY OIOKUPAVOEWY. Baaikéc aduvapieg Tou gival atrod Tn

( 1
| %4}



MIa TTAEUpd n OUOKOAia yia Tnv Aueon Tagivopnon oTto 1edio, agou aTTAITEITAI N
€QApPMOYN TTI0 TTOAUTTAOKWYV TEXVIKWYV, OAAG KaI OI avaBEWPrOEIG TTOU OTTWG Kal N idla

UTTOOTNPICEI Eival aTTAPAiTNTES YIa TNV OAOKARPWGOH Tou.

O1 ouyxpoveg TAOEIG, KUPIWG OTOUG £CENIKTIKOUG ETTIOTAUOVEG, atTo TO 2000 KOl PETA
OUYKAivouv TTpOG TIG apx£G TTou diatuttwenkav atrd 1n Mikhalevich, pe TTOAEG Ouwg
avaBewpnoEIg KAl TTPOCAPUOYES. H xprion TTponyHEVWY ATTEIKOVIOTIKWY PNEBOBWYV O€
OuUVOUAO MO PE VEOTEPEG TEXVIKEG HOPIAKWY AVOAUCEWYV KAl TNV EQAPHPOYN TNG TEXVNTAG
vonuoouvng, Ba odnynoel moava o1o pEANOV, 0€ TTANPECTEPEG TTIO AVOBEWPNPEVES
OUOTNMATIKEG, OUWG EIOIKA OTN CUCTNUATIKA TWV TpNPATOPOPWY OI HEANOVTIKEG TAOEIG
gival oxedov aiyoupo OTI Ba TTaTtdve oTa yePd BePéAld TTOU TEBNKAV TOCO ATTO TOUG

Loeblich and Tappan 6co kai atré T Mikhalevich.
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NEPIAHWH

Ta Tpnuato@dpa epgavi¢ovral aveAANITTWG atmd 1o Kaupplo, ye oxedov Taykoouia
TTapoUaia, OXETIKA HEYAAN agBovia kal Ta aTTOAIBwPEVA KEAUPN TOUG JTTOPOUV OXETIKA
€UKOAa va d1atnpnBouv. Na 1o Adyo auTtd Ta edOUEVA TTOU TTPOEPXOVTAI ATTO TN MEAETN
TOUG MTTOPOUV va avaAuBouv oTaTIoTIKA Kal BPiOKOUV TTOIKIAEG EQApPUOYEG OTTWGS OTN
Blo-oTpwuatoypagia kal o€ TTAAAIOTTEPIBAANOVTIKEG KOl TTOAQIOOIKOAOYIKEG UEAETEG.
EmmmAéov o1 (wvTavoi ekTTpOOWTTOI TOUG TTAPEXOUV CUYXPOVA OIKOAOYIKGA dedopéva
TTOU JTTOPOUV VA OUYKPIBOUV PE Ta aTToAIBwuEva KEAUQN divovTag e auTd Tov TPOTTO
TNV YEWXNMIKN KaTtaypa®n TNG TTaAaioBepuokpaaciag, TNG EKTaong Kal TG oUoTaong
TOU UTTOOTPWHMATOG, TIG METAROAEC TNG OTABUNG TNG BAAaCOOG KOaBWS Kal GAAwvY
TTOAQIOYEWYPAPIKWY XAPAKTAPIOTIKWY. Eival KaTtd CUVETTEIA avayKaia N CUCTAPATIKN

TOUG KATATAEN Kal n Tagivéunon Toug o€ éva oUoTNPA TTAYKOOMIA OTTOOEKTO.

H tagivounon Twv Tpnuato@opwyv BacileTal o€ €va ouvOUaoTHO HOPPOAOYIKWYV Kal
MOpIOKWY OeOOPEVWV Kl €EEANIOOETAI OUVEXWGS KABWG YivovTal OIABECINEG VEEG
TTANPo@opieg. QG TTPOG TNV KATATAEN TOUG eP@avICovTal DIAPOPETIKEG TTPOCEYYIOEIG,
oUP@WVa PE 60a £XOUV NON avapepBEi, WS TTPOC TN CUCTNMATIKA TA&IVOUIKY B€0n TWV

TTPWTOLWWV.

H 110 oAokAnpwuévn cuCTNUATIKA TAEIVOUNON TTOU €X€I ONPOCIEUTE €ival QUTH Twv
Loeblich and Tappan (1988), ol otroiol KaTétaav 10 CUVOAO TwV AvayVWPIOHEVWYV
YEVWV Tpnuato@opwyv otnv Tagn (Order) FORAMINIFERIDA kal Ta xwploav o€ 12
Ytrotdéelg (Suborders) pe kUpio KpItiplo kardragng tn Oour Tou KeEAU®oug Twv. H
Mikhalevich (2013) £€xovTag wg Bdon Tnv Tagivounon Twv Loeblich and Tappan (1988)
avaBewpei TTOAAG anpeia aTnpIyuévn TOCO OE HOPPOAOYIKA XAPAKTNPIOTIKG 600 Kal O€
QUAOYEVETIKG Kal Bloxnuika dedouéva. TommoBETnoe Ta idla yévn Twv TPNUATOPOPWV
otn Pabuida 1ng Zuvopotadiag (Phylum) kai Ta dlaxwpilel oe tEvie OpoTAiES

(Classes).

ZTnv TTapolca gpyacia TTpayuaTtoTroindnke n oUykpion Twv Ouo OIAQOPETIKWV
TagIVOUIKWY TTpooeyyioewv auTh Twv Loeblich and Tappan (1988) ka1 Tng Mikhalevich
(2013) kaBwg Kal N NAEKTPOVIKN atTodeATIWoN Kal dnuioupyia Baong dedouévwy TNG

ouoTnuartikig Twv Loeblich and Tappan, yia €moTnUOVIKA XPron.

56

—
| —



ABSTRACT

Foraminifera have occurredcontinuously since the Cambrian, with an almost
universal presence, relatively high abundance, and their fossilized shells can be
relatively easily preserved. For this reason, the data deriving from their study can be
statistically analysed and have various applications such as in biostratigraphy,
paleoenvironmental and paleoecological studies. In addition, their living
representatives provide modern ecological data that can be compared 1o the fossil
ones, thus providing a geochemical record of paleotemperature, substrate extent and
composition, sea-level changes, and other paleogeographic features. It is therefore

necessary to systematically classify them in a universally accepted system.

The classification of Foraminifera is based on a combination of morphological and
molecular data and is constantly evolving as new information becomes available.
Regarding their classification, different approaches appear, regarding the systematic

taxonomic position of protozoa.

Regarding the classification of Foraminifera, the most complete systematic
taxonomy published is that of Loeblich and Tappan (1988), who classified all the
recognized genera of foraminifera in the Order FORAMINIFERIDA and divided them
into 12 Suborders with the main classification criterion being the structure of their test.
Mikhalevich (2013) following the classification of Loeblich and Tappan (1988), revised
it, based on both morphological characteristics and phylogenetic and biochemical
data. She placed the same genera of foraminifera at the rank of Phylum and divided

them into five Classes.

In the present thesis, the two different taxonomic approaches of Loeblich and
Tappan (1988) and Mikhalevich (2013) were compared. In addition, an electronic
database of the systematic taxonomy of Loeblich and Tappan was created, for

scientific use.
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NMAPAPTHMA |

H 1TAfpPNG Tagivounon Twv TpNUaTto@opwy, 0TTwG EXEl TTPOTABEI ATTO TNV EPEUVATPIA
Mikhalevich (2013).

SUPERGROUP RHIZARIA CAVALIER-SMITH 2002
PHYLUM FORAMINIFERA d'ORBIGNY 1826
CLASS ASTRORHIZATA SAIDOVA 1981
Subclass *LAGYNANA Mikhalevich 1980
Order LAGYNIDA Mikhalevich 1980
Order ALLOGROMIIDA Fursenko 1958
Order AMMOSCALARIIDA Mikhalevich 1980
Subclass ASTRORHIZANA Saidova 1981
Order ASTRORHIZIDA Haeckel 1894
Superfamily Astrorhizoidea Brady 1881
Order DENDROFRYIDA Haeckel 1894
Superfamily Dendrophryoidea Haeckel 1894
Superfamily Shizamminoidea Norvang 1961
Order PSAMMOSPHAERIDA Haeckel 1894
Suborder STEGNAMMININA Mikhalevich, Pronina G.P., Nestell, M. 2000
Superfamily Stegnamminoidea Moreman 1930
Superfamily Crithioninoidea Goes 1894
Suborder PSAMMOSPHAERINA Haeckel 1894
Order *PARATHURAMMINIDA Mikhalevich 1980
Superfamily Parathuramminoidea E.V.Bykova 1955.
Superfamily Marginarioidea Loeblich and Tappan 1986 (= Ivanovelloidea Chuvashov and Yuferev 1984).
Order HIPPOCREPINIDA Saidova 1981
Superfamily Hippocrepinoidea Rhumbler 1895
Superfamily Botellinoidea Chapman and Parr 1936 (= Caligelloidea Reytlinger 1959)
CLASS SPIRILLINATA MIKHALEVICH 1992
Subclass AMMODISCANA Mikhalevich 1980
Order AMMODISCIDA Mikhalevich 1980
Order AMMOVERTELLINIDA Mikhalevich 1999
Order PLAGIORAPHIDA Mikhalevich 2003
Order *?ATAXOPHRAGMIIDA Fursenko 1958
Superfamily Ataxophragmoidea Schwager 1877
Superfamily Textularielloidea Groenhagen and Luterbacher 1966
Subclass SPIRILLINANA Mikhalevich 1992
Superorder ARCHAEDISCOIDA Pojarkov and Skvortsov 1979
Order ARCHAEDISCIDA Pojarkov and Skvortsov 1979
Superfamily Archediscidoidea Cushman 1928
Superfamily Glomodiscidoidea Mikhalevich 1998
Order *TETRATAXIDA Mikhalevich 1981
Order LASIODISCIDA Mikhalevich 1993
Superorder INVOLUTINOIDA Hohenegger and Piller 1977
Order INVOLUTINIDA Hohenegger and Piller 1977
Superfamily Involutinoidea Butschli 1880
Superfamily Triasinoidea Loeblich and Tappan 1986
Order HOTTINGERELLIDA Mikhalevich 1993
Superorder SPIRILLINOIDA Hohenegger and Piller 1975
Order SPIRILLINIDA Hohenegger and Piller 1975
Suborder SPIRILLININA Hohenegger and Piller 1975
Suborder SPIROTROCHOLININA Mikhalevich 1993
Order PATELLINIDA Mikhalevich 1992
Superfamily Hergottelloidea Loeblich and Tappan 1984
Superfamily Patellinoidea Rhumbler 1906
Order *?CYMBALOPORIDA ord. nov.
Superfamily Cymbaloporoidea Cushman, 1927 stat, elevated
Superfamily Fabianioidea Deloffre and Hamaoui 1973, stat. elevated
Order ?SEABROOKINIDA Mikhalevich 1980
CLASS MILIOLATA SAIDOVA 1981 (= class Miliolicea Saidova 1981)
Subclass MILIAMMINANA Mikhalevich 1980
Order LITUOTUBIDA Mikhalevich 1992 (emend)
Order SCHLUMBERGERINIDA Mikhalevich 1980 (= ord, Rzehakinida Saidova 1981)
Order HAPLOPHRAGMIIDA Loceblich and Tappan 1989
Superfamily Recurvoioidea Alekseychik-Mitskevich 1973
Superfamily Haplophragmioidea Eimer and Fichert 1899
Superfamily Labyrinthidomatidoidea Loeblich and Tappan 1987
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Order SPHAERAMMINIDA Mikhalevich and Kaminski 2003 in Mikhalevich 2003
Order LITUOLIDA Lankester 1885
Superfamily Lituoloidea de Blainville 1827 (Nom. corrected pro Lituolinoidea)

Superfamily Barkerinoidea Smout 1956
Superfamily Biokovinoidea Gusic 1977
? Superfamily Coscinophragmatoidea Thalmann 1951

Order CYCLOLINIDA Mikhalevich 1992
Superfamily Cyclolinoidea Loeblich and Tappan 1964

Superfamily Cyclopsinelloidea Loeblich and Tappan 1984
Superfamily Vaniinoidea Mikhalevich 2003
Order LOFTUSIIDA Kaminski and Mikhalevich 2003 in Mikhalevich 2003
Subclass MILIOLANA Saidova 1981
*Group of superorders FUSULINOIDS Fursenko 1958
Superorder ENDOTHYROIDA Fursenko 1958
Order TOURNAYELLIDA Hohenegger and Piller 1973 (= order Tournayellida Dain 1953 in Vdovenko et al. 1996)

Superfamily Toumnayelloidea Dain 1953
Superfamily Chernyshinelloidea Reytlinger 1958
Order ENDOTHYRIDA Fursenko 1958

Superfamily Endothyroidea Brady 1884
Superfamily Bradyinoidea Reytlinger 1996 in Rauser-Chernousova et al. 1996

Superorder OZAWAINELLOIDA Solovieva 1980 (nom. corrected pro Ozawainelloidea)
Order OZAWAINELLIDA Solovieva 1980
Superorder FUSULINOIDA Fursenko 1958
Order STAFFELLIDA A.D. Miklukho-Maklay 1949
Order SCHUBERTELLIDA Skinner 1931
Order FUSULINIDA Fursenko 1958
Order SCHWAGERINIDA Solovieva 1985
Order NEOSCHWAGERINIDA Minato and Honjo 1966
Group of superorders MILIOLOIDS Delage and Hérouard 1896
Superorder SQUAMULINOIDA Mikhalevich 1988
Order SQUAMULINIDA Mikhalevich 1988
Superorder CORNUSPIROIDA Jirovee 1953
Order CORNUSPIRIDA Jirovec 1953
Suborder CORNUSPIRINA Jirovec 1953
Suborder HEMIGORDIOPSINA Mikhalevich 1986

Superfamily Hemigordiopsidea Nikitina 1969
Superfamily Shanitoidea Loeblich and Tappan 1986 (nom corrected pro Shanitinidea Mikhalevich 1988)

Superorder COSTIFEROIDA Mikhalevich 1988
Order COSTIFERIDA Mikhalevich 1988
Superorder MILIOLOIDA Delage and Hérouard 1896
Order NUBECULARIIDA Jones 1875
Superfamily Nubeculariidea Jones 1875
Superfamily Discospirinoidea Wiesner 1931
Order MILIOLIDA Delage and Hérouard 1896
Suborder MILIOLINA Delage and Hérouard 1896
Superfamily Quinqueloculinoidea Cushman 1917

Superfamily Milioloidea Ehrenberg, 1839
Superfamily Riveroinoidea Saidova 1981 [( = Reveroininea Saidova 1981, p. 32

(nom.incorr.)]
Superfamily Austrotrillinoidea Loeblich and Tappan October 9,1986

Suborder ALVEOLININA Mikhalevich 1980
Order SORITIDA Schultze 1854
Superfamily Peneroplidea Schultze 1854
Superfamily Meandropsinoidea Henson 1848
Superfamily Soritidoidea Ehrenberg 1839

CLASS NODOSARIATA MIKHALEVICH 1992
Subclass HORMOSINANA Mikhalevich 1992
Order *SACCAMMINIDA Lankester 1885
Order HORMOSINIDA Mikhalevich 1980
Superfamily Hormosinelloidea Rauser-Chernousova and Reytlinger 1986, stat. elevated
Superfamily Hormosinoidea Haeckel 1894
Superfamily Cribratinoidea Loeblich and Tappan 1984
Order AMMOMARGINULINIDA Mikhalevich 2002
Superfamily * Ammomarginulinoidea Podobina 1978
Superfamily *Flabellamminopsidoidea Mikhalevich 2003
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Order *NOURIIDA Mikhalevich 1980
Superfamily Nouriidoidea Chapman and Parr 1936
Superfamily *Licbuselloidea Saidova 1981, stat, n.
Order *PSEUDOPALMULIDA Mikhalevich 1992
Subelass NODOSARIANA Mikhalevich 1992
Order LAGENIDA Delage and Hérouard 1896
Order NODOSARIDA Calkins 1926
Suborder SYZRANIINA Mikhalevich 1992
Superfamily Caligelloidea Reytlinger 1959
Superfamily Syzranioidea Vachard 1981
Superfamily Eonodosarioidea Rauser 1993 in Vdovenko et al. 1993
Suborder NODOSARIINA Calkins 1926
Superfamily Ptychocladioidea Elias 1950
Superfamily Nodosarioidea Ehrenberg 1838
Superfamily Stilostomelloidea Finlay 1947
Superfamily *Colanielloidea Fursenko 1959
Order *PALAEOTEXTULARIIDA Hohenegger and Piller 1975
Superfamily Palacotextularioidea Galloway 1933
Superfamily Louisetitioidea Loeblich and Tappan 1984
Order *BISERIAMMINIDA Mikhalevich 1981
Order POLYMORPHINIDA Mikhalevich 1980
Suborder POLYMORPHININA Mikhalevich, 1980
Suborder *PLEUROSTOMELLINA Mikhalevich 1993
Order DELOSINIDA Revets 1989, stat. elevated
Order VAGINULINIDA Mikhalevich 1993
CLASS ROTALIATA MIKHALEVICH 1980
Subclass TEXTULARIANA Mikhalevich 1980
Order NAUTILOCULINIDA Mikhalevich 2003
Superfamily Nautiloculinoidea Loeblich and Tappan 1985
Superfamily Alveolophragmioidea Stschedrina 1936
Order SPIROPLECTAMMINIDA Mikhalevich 1992
Superfamily Spiroplectamminoidea Cushman 1927
Superfamily Spirotextularioidea Saidova 1975
Order TEXTULARIIDA Delage and Hérouard 1896
Superfamily Textularioidea Ehrenberg 1938
Superfamily Septotextularioidea Loeblich and Tappan 1985

Order VERNEUILINIDA Mikhalevich and Kaminski 2003 in Mikhalevich 2003
Superfamily Verneuilinoidea Cushman 1911
Superfamily Crenaverneuilinoidea Mikhalevich 2003
Superfamily Valvulinoidea Berthelin 1880
?Superfamily Chrysalidininoidea dOrbigny 1839
Order TROCHAMMINIDA Saidova 1981
Superfamily Trochamminoidea Schwager 1877
Superfamily Remaneicioidea Loeblich and Tappan 1964
Subclass ROTALIANA Mikhalevich 1980
Superorder PROBERTINOIDA Mikhalevich 1980
Order ROBERTINIDA Mikhalevich 1980 (= Robertinida Haynes, 1981)
Suborder DUOSTOMININA subord. nov,
Suborder CERATOBULIMININA Mikhalevich 1980
Suborder ASTERIGERINIDA d'Orbigny 1839
Superfamily Asterigerinoidea d'Orbigny 1839
Superfamily Clypeorbioidea Sigal 1952
Suborder CONORBOIDINA Mikhalevich 1992
Suborder ROBERTININA Mikhalevich 1980
Superorder DISCORBOIDA Ehrenberg 1838
Order ROSALINIDA Delage and Hérouard 1896
Superfamily Rosalinoidea Reiss 1963
Superfamily Discorbinelloidea Sigal 1952
Superfamily Gavelinelloidea Hofker 1956, stat. elevated.
Superfamily Sphaeroidinoidea Cushman 1927
Superfamily ? Siphoninidoidea Cushman 1927
Order DISCORBIDA Ehrenberg 1838
Superfamily Discorbinoidea Ehrenberg 1838
Superfamily Alabaminoidea Hofker 1951
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Order GLABRATELLIDA Mikhalevich 1994
Order PLANORBULINIDA Mikhalevich 1992
Suborder PLANORBULININA Mikhalevich 1992
Suborder ACERVULININA Schultze 1854
Order ROTALIIDA Lankester 1885 (nom. corr. Calkins 1909 (after Loeblich and Tappan 1992)
Order ? CHILOSTOMELLIDA Haeckel 1894
Superorder NONIONOIDA Saidova 1981
Order NONIONIDA Saidova 1981
Suborder NONIONINA Saidova 1981
Superfamily Nonionoidea Schultze 1854
Superfamily Almaenoidea Mjatliuk 1959
Suborder ASTRONONIONINA Saidova 1981
Order ELPHIDIIDA Saidova 1981
Order ORBITOIDIDA Copeland 1956
Order NUMMULITIDA Carpenter, Parker and Jones 1862
Superorder BULIMINOIDA Saidova 1981
Order BOLIVINITIDA Saidova 1981
Suborder SPIROBOLIVINA Mikhalevich 1998
Suborder BOLIVINITINA Saidova 1981
Superfamily Loxostomatoidea Loeblich and Tappan 1962
Superfamily Bolivinitoidea Cushman 1927
Superfamily Parabrizalininoidea Revets 1996, stat. elevated.
Superfamily Eouvigerinoidea Cushman 1927
Superfamily Pavonininoidea Eimer and Fickert 1899, nom. correct.
Superfamily Milettioidea Saidova 1981
Order CASSIDULINIDA d'Orbigny 1839
Order BULIMINIDA Saidova 1981
Suborder TURRILININA Saidova 1981
Suborder BULIMININA Saidova 1981
Suborder TUBULOGENERININA Mikhalevich 1998
Suborder CAUCASININA Mikhalevich 1998
Subclass GLOBIGERINANA Mikhalevich 1980
Order HETEROCHELICIDA Mikhalevich 1992
Superfamily Heterochelicidoidea Cushman 1927
Order GLOBOROTALIIDA Mikhalevich 1980
Superfamily Rotaliporoidea Sigal 1958
Superfamily Globotruncanoidea Brotzen 1942
Superfamily Globorotalioidea Cushman 1927
Order HANTKENINIDA Mikhalevich 1980
Superfamily Hantkenininoidea Cushman 1927
Superfamily Planomalinoidea Bolli, Loeblich and Tappan 1957
Order CASSIGERINELLIDA, ord. nov.
Superfamily Cassigerinellidoidea Bolli, Loeblich and Tappan 1957
Order GLOBIGERINIDA Carpenter, Parker and Jones 1862
Superfamily Favuselloidea Longoria 1974
Superfamily Globigerinoidea Carpenter, Parker and Jones 1862
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