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yusslU o0sU Udss W "slhjalelitgy Wbg g o) YiUs aUs 3U e Ul
oUWt VO J Usliorviosoesg adlamiic) ddeasadlsUst U e dGgUY¥Y
aUUYoatha) ¢ (bels e sl 9 o a sellhxshlkodds Usapadlyddyd Usd
“"odjyelgj gk Welgd OUUpHh 6 ~6g oo agydililes iz U
Usgd, 1t GUU s U gilGyY@GUsd Usg 30U evUUs3, oaYdU o
OUflbs oY s eWesWUaUderdUasfpfey; UGU0U UWBaam Uc ¥y ad
yGURGe 30U e 63 Ua 30 000U yyUs @®DEUUE0eUhoa:
U o0 UweZelas. 3 Us UUsasaf, 636eUcheUsBUfsdgaagoUsi
Uy eUalUgUsoat 3 GgUt3 oaUUU2y Yid3 ws ShgnfNung,e 3 Ug U
"Uya e6g Ue. Ba0Us. #1500 UaWPgUsay GgUY Usoeaasseo
Usseceoj UllaUd GUds | aofpgOllcobd UsdlisiylidiydgsC
¥ g} 6 Eber s "Uys9alUeby¥saeslUUs GgUY ~vd (Y} ¢
(Manktelow, 2010).

i elGr3U 3eldyd @1®70) d "3 1 Ud Usegde d Ol s il s 3

U eolUoaci 89g8leoafh”cgasUslch, "3 UoegUUB 69eddal (
bpolvoeo) UUsoci d dimaoadigdieygJaUlidsdaddeslil Uds Uy eds!
Uv¥s (GglGosoat 3 ((Us3cey3¥y3 ~'8g eyG6) s URAUBYH e

" Uy Ue b OWUWoady,; yaGUs Ue Udehlose UsYasoas oaUs Uds
Usg Gglseci ohleasag Uzt 6 jeoeoacUars 8 Tj3aeUxsc
31 Usd “@6g Gga3ayo} UyU (Fo=mGRedycsBEog bBHfpGE) 6o
Usgd Yy elire) UHdegddUto e :

-UUsed, jJ3UszacU3yi)ddo phixsswsddd Gcsaed Ud
-BédgdUoh(y BeeBavys 6 Th e UpsWerddfide zzseevl9aed, Y

-Bs KAaUYUUdg U G-
gU; eUsatudq, Ke Ulea
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yerxPp 11 Usd ~eg UMiierg a apalklbyelillsd igUsoafh, U salUa
"eooUvlsf } sGUs @%@ 2 ~ (Manktdlow, 2010), s Ud Uy Uf d
UovYopdedll) aoygUys e Yaillgs U ' fh “~ecai ecelvilledaU; Od
8 sleyY3MU 63heUUU U=go eyaicafididiics s gae ) o0 exllg U

h vy G UvagU DE&UUUpUs qd OUFI0 deesUUY UWlkagel 6e Yu Ud
6y dioce 8adilU GUpgolag pdi Us o¥U 3 ysylboselsbU gfkalk U (
Uy ega G Uks gidi el U, (¢ U, Giiire g U9 g Uhgg ybUaU Us
byGUsd o2sU 049s 4 ileey@mlds Linnaeus (1707-1778), @ U d (Uds

1758~ } h U e & g 3dgees 6 ¢ U U s greooloaed U Usallyelfo Udq Pa g UUUs
Ui @3 he Wy ed, GUWU esd))(Germs species), Us ~ j i daeelU (
aUGUaUace Ue ()JPa Uiy py&Ee UGUs H3eelU Uy Hetagd
OB aGUes Jalils de 3dyeWildls O baroogWide e UasUs g 6oy Ut
v U, H@d U dsdrdWalgnnaeus (Harrison, 2009), e g s idoei U GUds sl
"1 elyodAifidde UUUDPadUhUdBUde Wy " 6 d o4 UlGed C
83degUUBaso2aUd UzUsesasgdlUa 3U cjdisee 8s5U0alUs
"8g 3} HUOUs3 U, o990 “~j310d dGey ¥y, UypUsd Uzt 0U0;C
(Classis, Ordo, Genus).

FUd GgsyecUsU UsaaaiUddd adU ledscalrs UBLafjageil ¢ 3
(Stafleu, 1971; Oxenham, 2015) s Us (G Ud U ghs srGhallesDarwini 7Y} @ &a
pU} b qGillspie, 1958) " e gd Ue Ua e ¥ Us & Udye abyof@ sdUxy aU Udd
Usyoasplld U ' fh Ud bty vYad U&dg. dgipmd el 00 bdeovsoegs U
Ushed oaUs 8 dUegUeasyUed Udd dUxpPaUdg oUbgsgU Uszy
dUgeUbGefh UdisUgs someadf) Ug pop) s Us Uy adae Lihkbeyse B8 & Ug f{ U
CuvierigayeoaGUs Uss U;jfh 8 U s08U0de a3 9veultsipdouj 8 Oy 2 2
and Gerovasileiou et al., 2017). y ~ v @ U (by 30 U G y U0 Gilesg durin and

Humar (2022):

Gimilarly, Darwin stated, in a letter (Gotthelf, 1999) to the physician and classicist
William Ogle who had sent Darwin a copy of h
the parts of animals, that W@ALinnaeus and Cuv
very different ways, but they were mere school-boysto ol d Ad«BsBatriJe 0 @

Uy based UeeavyalU, G0 ,29099) sfigdodalie&dtt hel f

aaUlosestUe William Ogle "8g UascU GUUaaUs G0
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eU0YG; 0U0dd Urxs yjpov3 Usg 4 ot Uslliyrenda eoussU a0l ¢
Cuvier wBUbUmsaWis; Wisp gasgd Ui ¢ déew ddg,
diooeyotd €U Ge OyWasae 8 el dUY o

¢ (oaclceiiodkes ulitilse ¥ tj Uy &) velswsg Uagi” 6 Gelhd y a s Us
UdBe OUUDb oo dUsitledilf i UUas G Usoae “~jelyoosld) 3Uss.
"1 hUg B ¥vd UgUyd UsUlGyyesUUs U K Ues YavUr
Uy UgsdUyd Usd stUUas 0 UsaedLintaeus)aeagdUsh  GgUa(i|d) o
gestUBasBagssffedpedgoostdd hHhUs UU "~ ¥3UU U0UUBYoaa:
y Ua", K lmmasch,) ey based) Uaipedldea@liBgs ey Ud ¢ U
289 HaUeUsheUze 30 UgtUBaglielBdclUBubpsesdd ¥ 3

6y oUsslet 3, uUusUleyUUsayd "3 etUoosatlUsd UsYaas:
Uds (G(oacleiiasseg ddlaoddiwygyigrpUgs Ud U Ugyvadslh es G U
(Holt and Jgnsson, 2014).

vy rvrd yeUs U s0dHey200l)g U] §U8eg3 Ucssd GgeelUdid
U sdUdet s 299U Uss Uy f° 6 a6} ,90egsiUUbdado Yy 3Us3aYsolll
isaslcgliooafy Welm Ubilkn Yoge bUdeatUd oaUUYUU3zdd e
380000200 U0sd VBwuznellpfhaddsryd U 96UH G0 UaU
Uhte U K Us U s8U0Udessssh "~ Ultae (omplibBfia¥ess
bseagoosose ~J aly009misedUd Bl W ciigess UGey ¥ Uds o Ul
(Adl et al., 2007). &~ & @8 & aylfo U Ollfpldegbs UU3s s ahos o Zhéahada a
6y diosesBxmUlicy UUsasgid otLlUso0Udgs c3gs itBEacU@did
(International Code of Botanical Nomenclature), Usw 0U0i UUICEN Ug 3
(International Commission on Zoological Nomenclature). yUOUs GU¥s3egeU
Ust U0y d bUdeatU UgWes VliwdlUsgaVYaslldbeas AHOe UG
"3t UgadwdV0Us Usafhed "~ o6 ~ Uy a’ oeCorss@98)i¢d  vd U
; hbodsBuUssl spiElB ¢ U a '38.aP0 e 3cc Ul &paig

"y vUafidgrsaeveds s o VB3 ¥dfxboj cliosspbylcy) ad
"2l Upco@ussg d0at,ddg Uy dig Ui owel o d)0 Uwd

st U 3 vURB@EWidks 3 6 ¢ UUalssegpday)” Qelith 3 d g3 & Y )W i 6
TLus80dgURE) ea3 U

¢ usUlGey UUsahUdUU Urs g dUGQEdddDsaiisms ci g e ila:
UUssalU ¢ 63 Ua 30 “U;U00dyddUa Ugdéab@Pdme aUd
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UU wléaaUmsdllL 3 o Use dba rxs3) L g lanhdaus (1735), GUY G Ue U
(Whittaker, 1969) & Ud 3 o UU Y U ¥ 3 i (bvws(Momesa, Protista, Plantae,

Fungi, Animalia). £ Ud 0 g 3 $WeeSesatld Fexs(1977) U3 Usa UUy aUda Uz Us
Uv Monerae Wi 6 3y U thy Uy eEUbmdierias Us Alchaebacteria, y UG o
slidoasi e UGUU 0.¢ Uy 34 AU ) 4@adalles-gmith,1983, 1998)

0o UUHBpdlos ddfh3 UG 9 o Uldar dMEGHACteyiasosU B Ardhaebacteria

Uszse 896i 30Us GU y3U dUGaedtterm) BWgll w0 sdalslU
(Protista)is Uc ¥} a3 UUewUG 0&GET 8yt U ProtdbfaporUes Uy 3

i) veaGChomist)Us e s f Usd U &UEPG Y @uhdiesodt al.,

2015 )UsWaypPped tie bBUGaaUsU UrvAchaébpctersaly sy Us ot
Eubacteria) e Udtagds UU ~ y3 U0 U~y Protodop,aChpomgistal) Buagi, 3 (

Plantae, Animalia).

] " Ud aUBOeB) doglnssithyg Usessoi UUUyes UgaUy gx
aUs UegiUsatUdoaUsz 0WdrvyYxrdddlUe HAYebylUsdsaelgls o
1B U000 e Uy ctioadfcd Ui @@ U00yYaals aUU
AitL UeUsase3UUs oaUs 65 ~ JUUGG@dg 30 slWidwesd B3d Ul
Byt Usdi UBY yUho bl dBUs &) aUHI3WWE b UG (Levideet al.,

1980), ebUWUR Y@ UUVUaci 3 3UcyrysaUf dUGaaUse [ ¥d
g e8Udyas0U0Us U’ (Gavalie-8niith, 198%) 4998 e U U de UUac G f ) |
Useoaalig 3ye dlhimisadlavalier-Smith 2010); EU hHaUd dhervd [
"3 e0UooalUsd 3 u@Udigg sBE0e 3 §dlch @dl do AKo@@Bs a1 3 A
auds e63ce UlyU Ubadaiistay ~ 3t UU U HaU UU g |
Uy vyUhoaUs G UU fpUplwct icyt asUindiddaed); oedda Us)

Uy vUheyU (pfrptdba)st U (s0GUsjosayY d 311 U0d
cUj UsaUdyatUsat s fH vd babBliaie dLrodistdym@igedd
c) LU

Bs Woese et ;aflUUs31m900)d UdEosgpaed se@uslgUg:®
U Ues U a UVie Ueg bUGsaUasg "e8g Uds e3helOU
hUs hHheoaeos 69 @8)joUssleca e 68)36i3 3U aUUUUUGM:
wUaUdya¥ys (the Bacteria) Ux¥s Jj3eUaxys (the A

Eucar ya) ~6g o9YdU e€aU U f UgUyd € 63 Ua 30U Uy s
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zaU besbassoy Ulisee U sBeh did Uxs “~jetUosoa
UUss®doayd ec63YulUd ~ UjSeanardefaq1999)bsUsU U UkGa d O U U9
daszUsaU 1 “6g UssacscgdUa.

o -

a3z UaUd3d edytUsd o290 UU bpUBaaUsU Urs Y} vyUfs

Uy vyUhaUstUys3 U ' f Ue 1860 eycy o Ues 1998 Gicilr

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)

FUd GgsycUsU dU Baoe®xgUasTgdWB@GRYys Gi clrs
U e glgeblich and Tappan (1988), 69 eoeUdgedsUsli 3ace Uxs 2
UsUosvysteysrs oUszt 3 Uy dederFerdnfniferida oY 3 1 2 Y3 d
3 eUyaulberders) (e oi j o6 o39Ueysas aUUYUU3ad@d Ud ue
i 3dUGe Ueg, oaUs Ue 3 LOgbligHaad Tappahel888)s.0 e¢a i U balhl of
UgUe dU~x) UaUUs’ cerafo abilitihdo Uk yAll Wseddlfice *d ~J e d
aUUYUUad Uvs UjdeUGdalhhwedlddgoYUollddr; etUsd
“} 8 UU abutzey and Altenbach, 1991; Bender et al., 1995; Sen Gupta, 1999;

Mikhalevich 2013; Pawlowski et al., 2013). & 9 ~ asydJs ~ U; OUUdUa d Us Ud
"8g ) e UYddMikhaleWichf2013 d 6 e8aU GUdjyacddalU URG
"8g G6J) dUseas’ @6oe dodblithsandappan (1838§)d UsaY oaUs G U 3l
bosascdeosa¥Y, oU3U0Ussay¥Y oUB  @&g 3 ¢lu# 1eUlbleyi A Wu adeUyc
GdgadUdeUUsose HWybdwmeBOWdg sUs UU usUcyy asUs

Ot ¢ U U Ctadsef). (
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ZUe3s HYasUsU 2 “"e8g UsegesgdUa ~ Uy UUadU3zUUs ¢
aUUYUUs¢ dgdelnUss i hy ¥3 Uh G eLoebligh and, Tapgpan (1688)d h G @
aUs vd WMikhalefich@2p13) o Us taszesUUsUEssabUBosesWEdas
i etdvyaU €U Uesgd Uy UgsdUyd.

Bas Ua20d Bisi 06} e UaglisUs U ifilgstgUde UUsosed UvddJUYUUs
¢ de UUsGRY ¥3 < Hoeblich and Tapparg(§088)  altmlevich (2013).

Kooadsosa| | 20asd FUUY ¢Hdomblich TUUYada(
)] 8BaB820a| 6] 8 &8 92| andTappan, 1988 Mikhalevich 2013
A 99y} YU( Domain*
@wUGaaUs Kingdom
FgseeasgUU  Phylum
BeggaUUsza Class -ata
JGeeeUUsz Subclass - ana
3 yy3 OUs Superorder -oida
g Y3d Order -ida -ida
3 hUU3d Suborder -ina -ina
3 Uy e 9oa9o Superfamily - acea -oidea
Boogoysl Family - idae -idea
J 86938603 Subfamily -inae
dysaed Genus
Kalgd Species

* Woese et al. (1990)
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TAKG] S| £EB 1t FEEBALT L BRBERMNM AT ILEBUBAQ?

1.1t G U yUsaldi scysvU¢ Pge UUc G Ry U

¢ ) dedlihj,bUbosci 3 dUp&Fé& lyds b Yaoc3 gli¥ecgPal G0
a Uh v U U 3ddq0@ann, 1981; Patterson, 1987; Holzmann, 2021), (6 1e “ 64 8i 3 3 U
UoUoa) sdeims aldly ¢ghUbsadU e g digde y o Ude g 5 9 a’aejsUa
3U oageUaz=®BbByd UDyomemd s 3 U G U20snt)(Sableatnice; ab,
2014).¢ 6 oUoe3hd AUs UecliUsaecesUbd UsUdHafigs U f
"UyeglialUsoay cUoxak) WidkeeadbGeyst aslPasiddideygdg s
Ui ecaU 30 goUOUgPgded 33Uy ey} ces3UUs Usg he Uai £ Uay
3U UsUeagdei »UUB)adiGsaagy ¢ Madeat@ld 2001l Uy e e oy d (

AKag Ws seyseref “9e6 Ugyyrvyd 63 dliosee 6oesiecUsaos
G Uy ve UU e BpuDdghet)Fadel, 2015; Coccioni and Primoli Silva, 2015) e ¢ U
Ggatuglik heaae Uy ve UBthgt 8.(11989). A" o oy 83 € G) Gi 3
6 dliseas 8oddaeiomd Urd du bdsa|dvSiepienson etal., 2015) U o o ¥
a UbU UaUs g Uy grbgU dediimdld s a8 o afsUbadygle Rijk and Troelstra,

1997).

¢ eU0adywld g oo dywe fthiu 3e e 3o L GUs GdeUsUsayd
99l oUvycdesoee aUUUos; UlGe ,0qd0qg W p 8dpde cbg UG
eyoUdel@a ) (6 albeogRbltoyskoy etal., 1991) HGe oaUs UdgdUiGda
(Frerichs, 1971). A" s ay63 & 64 6i3 3U UsUecdei sUdige Uy
i G0WBY g 60U egllllde oy d Udd 0U0Ydeeldddiodilal d d ¥
Yoors ~UaUseoUxoy Ul s a(Thempsob, 1985, Waabmeéckiet aly 3

2002; Leckie and Olson, 2003; Eynaud, 2011; Duros et al., 2012).

gU¢) de UUcdihysl o3 v G UY U ' f dd34dee@Usampog U8 ey 3 c
3UGe) Y GeoUUsayY U Uds i U¢puds@gdi s Ugy)s0UU
3Uosrjase3UUd UU ~vd 0Wd BWIlg9af UOYE WO G alhU @
UU0UGa Ug UdlabygsyUdtfa tiUdd .GoBE@ddycdosl " Uy e Ue g d
"obUbUBi Fdqes RFUfFDhEW | ggrdghaosd ‘Wwa 319 69
"sGUeee3Ud YjeotaUs 3000 adsle icddadldlepgsd Rddlss dtgl UIU
"Uyoayoy3 UyUiamsg&UUg Oighy( 1825) “eg GUds "~ Ujyegtal
9

Co Co O Cc C

~. o

UtideaU Uxs0ely sdilsdeciiotll) s UG Uafh et U GU bGiae oU

C«
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Ps G ¢ 3 a ((Sphdmophorae) (¢ U 3 Uy s Up d Yepdd &) (i hoy Ul |
(Foraminifera) ( e @} e ¢ U8 Uy=gForamen). ¢ d3 6 ¢ Y®¥UddadUsidhy v3 Ud
ety o900 yalU0 eoo0cgptfgsarg Ullgdlerddd HUGadUdal G
U goaaUstUssayY Wegdl edlsU Ulledg U ¥ U Wdd@Dujadia o Ua Y ¢
(1835) yiuUsaU RHUs UU Uy deUUd Opigly (1839 U0
OO h UU aU0GUah e yipt ®W sz W s Bef@Udoey aU
Ug WaBfe s Ugsa U

12. ddo9eacoalU Uxs UydqeUUclfhy ¥vs

¢ oy3d (ftlamer),U U H 6g oUs "~ ey Us Uds e63eeUl
ceoo0)yd(B8yeggUdy) UeilGUsases3UUs .kdes Ueyagiedi UG
U0U; A UJgpdisieag 8o dJa @disersYs 6 s U Uald oillbgebgytieby d
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'SUBORDER SUPERFAMILY SUBFAMILY TYPICAL SPEC.
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Test rregular in form, with proloculus
followed by iregularly tubular chamber that
appears (o ol about the proloculus in the
MORAVAMMINACEA CALIGELLIDAE Reytinger arly stage, partially subdivided by incipient
Pokorny, 1951 i858 N o septa that project inward from the wall at
FUSULININA Prdetin e by o vl oot o, e o b e BAITUGANELLA Upha.  Baluganela chernyshinensis iregular intarvals but da not completely cross
rockinear adkc grawth 1955 Lipina, 1855 the chamber lumen; wal calcarecus, micro-
granular, reported to have some included agglu-
tinated particles: aperture not seen in the
sections observed, probably at the end of the
twbular chamber. L. Carboniferous (Tournal-
sian); USSR
Test tiny, elongate, with oval proloculus
followed by undivided straight fo arcuate tube
af up t0 0,08 mm in diameter, incipient septa
CALIGELLA Antropov, Caligellia borovkensis partially dividing the tube but rarely compietely
Antropov. 1850 crossing the inner cavity; wal calcarsous,

. Sarian
(WsodanysL

FUSULININA MORAVAMMINACEA CALIGELLIDAE oo

microgranular, dark gray in color; apertura at
the open end of the tube. U. Devonian (Frasnian
1o Fammenian); USSR,
Testmay be attached, proloculus folowed
by tubular portion of regular breadth and
increasing in diameter that may be enroled
for a single whorl, be slightly curved, or nearly
EVLANIA E.V. Eviniatransversa straight, interior with irregular or incipient
Bykova, 1952 E. V. Bykova, 1952 septa that may be nearly opposite in position
or offset from side to side; wal appears some-
what ranshicent, light, and vitreous in sec.
tion; aperture a it 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 wal, and in the absence of incipl
ent septa projecting from the inner wall

FUSULININA MORAVAMMINACEA CALIGELLIDAE XXX

FUSULININA MORAVAMMINACEA CALIGELLIDAE XXX

Sheet1 +

lity: Investigate

(e
(O]
cC

KooahsU 3. EKEgsyoe

29

—
| —



AutoSave @or () B B D v . B pier base

Home Insert Draw Pagelayout Formulas Data Review View Automate ¢ Tellme [J comments

A A Arial B Wrap Text v General N T B . El - 2 v
0" Jirm Al z —
[ - 5.
Past o Format Cell Insert Delete  Format Sort& Find & Analyse

Merge & Centre v
= Formatting as Table Styles v Fier Select Data

MORAVAMMINACEA

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.
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FUd Ggs3og@lhelddgs U " Uy U Y3y o080 vetlllydhc o UgUh
idesaesgjoeddoaUs 1lubcladdes c @83 Wbgicec®3UU Uy Usd (7

e ea¥v3 Uie UVaszUs 3yUd (Cymbaloporida, Cassi
(1988) , UacUs Ues 8dUUetUs UU Uz UaGUesscU ¢
(Foraminiferida), Uaeaslis UGUY (27) 3 e8U¥YszUsgd

98 3 Ujyesoesoys3UslUd, 499 BsosasgoysUsUd Usa Urs
Haynesinidae),s Us 368 3 66 95 a g oayv33Usilidgs Uay Uy 3( GBu seh ma n ¢
Tristixinae) 4063 U3z Ugbo); sUsayYUWms mliciyed U9

"3 e88Uoo0alUsgd

das3 U4aPidooa) std UUe=ms akita o UU Ud) Yz U Glopblic  (
and Tappan,1988; Mikhalevich, 2013).

Loeblich and Mikhalevich
Tappan (1988) (2013)
Y UyeeyuU Supergroup - Rhizaria
Zg3eeagaUUsaU |Phylum - Foraminifera
BeegUUszaU Class - 5
JGeeeUUzaU |Subclass - 11
gY3d Order Foraminiferida 73
3 HUUs( Suborder 12 27
3 Uy e 9oaoy3 ( Superfamily 74 98
BsoaasgoysUsU Family 296 499
3 8690609y 3 UdSubfamily 302 368
Gys3aed Genus 2455 2455
=



FUdle  cdyWeg digs haEege Whkasdi®yY vBUdeauUd oaUU0L U0y
Ug WaBe ¢ U s dilhalevich,y aUb U g hyd Udd HaU UU, " Uy 0O °
hovyd d ausU UVUagU&g¢ye®, UBkoghlich and Tappan (1988)-

3" Uy} 6 9o dlexjularideeajo Usu s ul i nac e asvyddU vUeldgiges® ¥ U Ud o Us
U0 eyad Uesgd 3lad) eld blkididdo UBe g UUsg U y UgfYoaeo U

eeg)easoalU Uesg oaUailegd oaUs Uxs UjAKedidaywdds
aY 85U taxa '6g syYyeglUsdge&UWUF§,; ddealse UUsa U

Rotaliana ( ~ } | Romliaceas Us i &dialipa)ld U Spirillinana @ UNpdosariana.

yaU UU e636dYeolUcsU¢ U U@, UsyYasoU U

aUai Geagd, GUsd Ui e JiAstraHiiiaa@d aliced,BhHe F@s a Ug
hUs d oaUUYUUad aU sU0L U0y 0d bUdeatUd 63 Usy
UsUdUxv;etUsd. jJgUhd UaszUs 6 bUGssahd ahoed
dgaUdeUUsoae Uxs ¢)deUUsGR) ¥Y3 eycy o aUs Uds o
ey 6y} 9 UaUa, 2a3U0U0Us (U3Uje d usUlGey UUsose (ag}y
e U U g Ubeeblidhrand Tappan (1988).

FUGU; Y3 Udsg Uy UUadddBU UbyassacgU Ua e Udlds sl 0 d, hH ¥d ¥
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33

—
| —



Supergroup: RHIZARIA Cavalier-Smith 2002

Phylum FORAMINIFERA d@rbigny 1826

Class 1: ASTRORHIZATA Saidova 1981

FUdee e UUsaU UgUe Uag¢)edeesdide WS gtk dyw g U
dYaU&dB ey stey3U € 83 Ua 30 UeitiUsase3UUs

Ushd yUgluedUayYesgd osusUalU; U oU0UY

ayaglaed ¢ @64 Ua 3U UasUs GgelGgy eUUs"
yUglie fHyegd "eg “eseayd Ge)yd kaszelsUas; UL

3U U eglisaYsUs, e 63 Ua 30U UasUs “~eaal  af

eeg) e oaUs dytd e GUs Yoy s UldsU aloreeceyssyibd)

ee) (yWdsdns, dgsedidli dtig DdyafUb a. AF| d-¥ 0 d
TYebjBee U} U

Subclass 1: ASTRORHIZANA Saidova 1981
FWgUgs3yYoei3wiWsUsd

Subclass 2: LAGYNANA Mikhalevich 1980

EF UgUes g Yoes3UUs UjUsd ¢yYaUs
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Class 2: SPIRILLINATA Mikhalevich 1992

Fgsedyd UesiGUsassegs Ut By swWlpiedadpsre Bgige
GU0i UdyyeUblgesosyp® HUds ) vrUsoehoBY UsiL UUy U
UsUessaxB@®e®UsacOUUs d U¥vYad 30U £00UUBUasza®@
"0y s00hUU) U direyUglssy2 G CAgUB).UUf 8d
"38doey3Ud eayliyd GeUnssdbdrugUypeyYsecyawaU
vadat 0 Unbai Gd e U 9  Utel UsyeUsiie e

Co

“"Uyoayessd, g cGlUsps8¥0 & Uscandhealhy c ad
QU ,6dq U3 U Uy a1t d . e UbgllEyes@Us " Uoy d, aU0s
Uz Ua s ¢ g 8 P (Aprdodiscana) |, Gdgsedyd U GoslUdy a6i

so0)J60c600ewUdgd UooljBad e U3 @piilinathy ~ 6 g
gsedyd UegU3sasUUUs vd y¥3Ud 6 UgmyY Uss
sacrelU Usg oUeilegd ¢ 6} UadUxsdlsasbaes gs
Ugltice Hpded € 63 Ua 30 UVUedUsasUs Uax00
Uy UaUdy stUsoUBs Udpdfd v U Uy ooa d Us
vrod3aeUstuaeid dit¥eosggsedUgUi dkeldiyd
sUba¥éd§doFfirdbjBecs U U

Co ® < Cy Co AN

Cc

Subclass 1: AMMODISCANA Mikhalevich 1980
FWgUgsyocByYyldByedsd
Subclass 2: SPIRILLINANA Mikhalevich 1992.

U UgUe3s g Yoe3UUSupéhgrden d 3 0}y

eU Ggseasa¥Y UszsyU gvysUsd.
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Class 3: MILIOLATA Saidova 1981

FgsedwfrgdYalUeU © g Uy “eagd¥YaUeU (aUs
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UsyUU); saY. Fgsedyd U s Ultsel UsyeUsil
UyecxydBU88agsas oaUU') Usday Bédgliead ¢ 63 Ua
dgelgyeUUes Uoyd e UGgeligyelUUes Uoyd aUs ¢
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"6y WBa U8 yUgue HYsopdai id Uxrsz st 00Uy
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seYliBalYaUegs Ur3s cUUUoUsy G§UOpwigg coendiL 3
GdradseUsulad, GgdedogUWlbd V8¥%Useecrvosoyd
"8oalU asa Uggippswud diraldee BUsdvweUepga 3 U
"glUosUsy UalUUs €U0 uwsUlG) YoeUUU (eolipsayd
UgeWlee UUsafh YsesoelU UUasafh, U afh GUsd
3Uea90ey3U0d e 6 Ua 30 AeyijUBanceghas Wi (oo a

Co @ (©Q

Co Co Q@

UsU Uy Uovyoe €U Uesgd oUeyUUd db¥)Bdasday Us

agjard UadivdlBshU0; U " D&KEGYGoBqahwdi

Fopasi Uy ) sig@dUs3 d) UbBaifjg Bo 3 @

Subclass1: MILIAMMINANA Mikhalevich 1980
FWgUgs3YocBWl@waUsd

Subclass 2: MILIOLANA Saidova 1981
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Class 4: NODOSARIATA Mikhalevich 1992

zes3aedyvyalUe U, "gagdy¥YalUeU (yUgue saal aasa
Fgsedyd UjsccecltcUpPaslagpetesalh G Uay vreU
U yYaxaU a0 Otict UsjyeUsitie (GecUuhs U soeal
GdeeeU Ucgldgcbaails; s o vd8ewe UUecd) V
UaxU0U;saY “ 3 HadOUU usUGy YoeUUU eh3ae U
(Colaniellidae). ¢ 6 UavUU); sofh Usg olUdpgdedddUis go

eaU aUp0Gd, GdgeligyeUUg Uoe GUesgd aUUL
UabU0OGUsasdsahf, eo9ajeagaaluld © gUal U
UsaUssxvyUfR eU oaUszezsoasgid yUgilie fHyegd. EUe
"898 O YdsWedWleeUUsosh GreesU. odUsdessasY

UaUi dUy U, Uf U¥ actids)olypfff Y oBldddi Feec Uy U
Subclass 1: HORMOSINANA Mikhalevich 1992
FWgUg3Yos3yWdw¥sUsd
Subclass 2: NODOSARIANA Mikhalevich 1992

FWgUgs3¥YoecBW@wsasUsd
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Class 5: ROTALIATA Mikhalevich 1980

] ~ 89 aUs Gdlepdry,adldhlde ddf gfi “ e g3 Uy ¢ dxad
dUaYew@ U s 0hPBs 80 Us galslites & ,Uafi&dsp e
aUs UyaaUsy U (G Y3o®3shtilbgUl)y soUpsd Ug
UstelolUaUUsoyd UlUceeyd ol ubWitddogE 0BG, |
UzUasoeysU Uald. O U3t U0UU;jegd Ua jal
Textul ariana and Rotaliana, e Ujysdehd |
U ' fh eUjsargUPobyPes s oaUs coasYuUd oaUs Gl
dgsediwgUiey) ¢ ewgi 3jelg Ud Uceeleclggdodd.
dYaUeBssY e UivsesU e gasllg) s oca dYaUegs. "@@aaac
ay ag GB@extularianalU” e UUaUaUUs Ulfgedigy e Wlpy Wa e
aUs eo9oydpoetoyilgg@UmotalianaU” c U0a0aUUs U f
Uy L 088 doUsce3osoceilpl BlUsedyd UoeaY, GoaUd
U Ud .bWGalsey Ugae UsUafh UUUUs aU0UUY U(q
dej oUssoee oaUs d UdsUs@lild @yl o .3 e
BysGeysUd e8e¥YiUd Rotaliana uUdeseijodaCl

Co

ecg)ieasoosoayd “~Jel0Ujeasoyd GUB86Eac¢e albUbolbh
Globigerinana). AKeliUsaesaegs UsUsaUoe £63B802635a3
UsU Uy UoyBedUll ¢ 8g  iURalatiata,y ceagas oUeyUUd ¢
eUa Ul UUGUalhratella yeUs UjyaUUsid UGre
oUey0U0g Ujyst s diseB boggydy.d (Gl obiger
“aUo o Uglisgaseeed vd Ulbolbibi@ijars sU "~ j cllpe&adeys
UasUs s3»oli¥ys U ~ Uy . KesvUssotediUhsiddy Us s (h) @
Fee Uy U

Subclass 1: TEXTULARIANA Mikhalevich 1980
FWgUg3Yos3ypdw¥slUsd
Subclass 2: ROTALIANA Mikhalevich 1980

U UgUes g Yoea3UUs UyGaUysad 3
GgsceasayY 14 ¢vszUsd.

Subclass 3: GLOBIGERINANA Mikhalevich 1980
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TYPICAL SPEC.

Eolasiodiscus donbassicus
Reytinger, 1956

ina pojarkovi

H

T

et s e B e i

Ty

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,

Test conical, proloculus folowed by fubu-
lar enralled second chamber, early whorls
sireptospirally enrolled, later forming a high
trochospiral that may be slightly ireguiar,

A P. Niiina, 1977

Patellina brayana
Hawchin, 1888

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, aperture at the open end of the tubular
chamber. L. Parmian; USSR,

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;

[ - o s 4 0%

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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Patelina campanagformis
Brady, 1834

Spriling semidecorata
Heron-Alen and Earland, 1915

Spiriina imbata
Brady
var papilosa Cushman, 1915
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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; S, Pacifc,
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
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LAMARCKELLA
REINHOLDELLINAE Kaplarenko-Ghernousora, 1956
PSELDOLAMARCKINA
REINHOLDELLINAE Wyatyok, 1959
PSEUDOSIPHONINELLA
REINHOLDELLINAE Poroshing, 1986
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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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. | Find what: | Lamarck - = g i

1 SUBORDER sl TYPICAL SPEC.  Mepypopy
Test enrolled, protoculus folowed by strep-
‘ospirally coled and undivided tubular sec-
ond chamber, later with numercus ovale to
TEXTULARINA . \Within:  Sheet Match case 2IDES Trochaminoides korosmezoensis aobular chambers per wnor and an abrupt
Maizon, 1843 change in coling, o a pianispiral final whor;

Find entire cells only wal agglulinated, of frmly cemented quartz

grains; aperture rounded. U. Cretaceous

Search: By Rows

Lookin: ~ Formulas ] (Turonian) to Paleocene; Czechosiovakia;
m | Romania; Poland; USSR; Mexico.
Options
Find Al m Close Globular proloculus folowed by a inear to slightly arcuate series.

of twelve to fifteen spirally formed chambers, each chamber
r l comprising an entire whorl or more, coling may be either dextral

PLAGIORAPHE Kristan- joraphe tomata or sinistral, intercameral sutures strongly oblique, incised; wall
TEXTULARIINA Rl 2 RICUEERE oK Tokman, 1973 g T agghinaled, nsolbl  ack apertrelarge, al e pen endof
o the enrolled chamber, M. to U. Triassic (U, Ladinian 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
nalure of the chambers is sug- gestive of Lituotuba, ahough the
m 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
T y chamb & result of period h 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

at thickened lip. Cretaceous to Holocene, from 700 m to

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
Lituetuba lituiformis (Brady), as for example by Gods (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 eary cobed portion of Liuotuba ulfemis, Athough

described originally as typically planispial, the early stage is
imegular, and only the later whorls are completely planisplral.
Typically planispir i p ly placed i inoi

m are better refemed to Evolutinella

TROCHAMMINOIDES Cushman, Trochammina proteus
1910 Karrer, 1866

TEXTULARIINA LITUOLACEA LITUOTUBIDAE A0

NAUTILOCULINIDAE Losblh
g a0 O e Testlniculr, blumbonate. small up to about .38 mmin

4 b Sheett hopopk | +
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! ] Find what: Lamarck v ; 6 H

1 SUBORDER 8l | TYPICAL SPEC. | Nepiypaph

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-
Find entire cells only foyond) | Eulctuiskrsns sagypics gt -l s g
Kerdany and Eissa, 1973 touncol in the later stage; wall fely agglut
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.

Find Al Close

TEXTULARIINA L

Search: By Rows

Test enrolled in early stage, later may be uncoled and rectiinear,
chambers inflated, sutures straight; wallfinety to coarsely
agglutinated, commonly including a variety of mineral grains, fish
p—e r bone fragments, or smallr foraminfers; wal and sepla simple n
per Desg s Sneétl SE8303 LTULA‘” structure, but wal against the spral suture may be considerably

pier base.xlsx  Sheet! §68303 Lituolites.. {hickaned, 5o thal chamber lumen i reduced In size and
pier base.xlsx  Sheet! $63538 Lituolan... Wz?mllﬂ the :N;fl F:ﬂ "0‘; he Dmlu the ;W::POW: ::ﬂ
. . ot unlseral chambers; aperture areal and arcual
S | plr basexsx  Sheet! ?G?NO Orbulite., vt ysc | Semrei ecaycolpardeg e sl g
tova, 1867 N.K Bykova, 1953 becoming mulple and terminal in the uncoled stage, consisting
49 cel() found of g of opatingsna dtessio coverng st of 1 et
| ! | 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
midwiayensis Plummer, 1933; however, the homonym had been
earler replaced by A. paleocenicus Cushman, 1947, fus the
corract name for the type species is Kolchidina paleocenica
m (Cushman),

Book Sheet Name Cell Value Formula

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

TEXTULARINA LITUOLACEA LITUOLIDAE LITUOLINAE LITUOLA Lamarck, 1604 L"“fm:f:"uf“ noriabyrihic; aperture muli, i he face of the rl 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.

Test compressed, ovats to flabeliform prooculus followed by
second chamber growing in opposile drection, in an incipient
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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 stage; wall i
interior simple and nonlabyrinthic; aperture multiple, in the
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.

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
i with

LITUOLA Lituolites nautiloidea
LITUOLINAE Lamarck, 1804 Lamarck 1804
Lituola
Lamarck
LIEBUSELLINAE LIEBUSELLA var. soldani
Cushman, 1933
Jones and Parker,
1860
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ORBITOLINA
dOrbigny, 1850

Orbulites concava

ORBITOLININAE Lamarck, 1816

"Pseudostaffella
sphaeroidea

NEOSTAFFELLA Ehrenberg"
PSEUDOSTAFFELLIN A. D. Miklukho- of Rauzer-
AE Maklay,1959 Chernousova, in

Rauzer-Chernousova

etal., 1951

thick, particles in a
considerable amount of light gray cement, and with
occasional darker grains, surface smoothly finished;

aperture terminal, slightly produced, commonly of one or
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 p ly 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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Testlarge, up to 30 mm in diameter, low conical 1o nearly discoidal form, very large
apically situated embryonal apparatus with large and broad proloculus that may be
imeg.ular in shape, with narrow 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
chambers complelely surrounded laterally by the first postembryonic chamber, later
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 chamberiets 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 particles 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, earliest whorls sireplospiral, later
e | and - wall of earty whorls Iater with omata very
broad and fbbonike, extending from the edge of the namow nnel outward 1o the umbikal
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.
specimen as clos to the holotype of Pseudostaffella sphaeroidea (Enrenberg), and both her
synonymy and discussion

cited "Borelis sphaeroidea? Enrenberg, Mirogeologie, taf. XXXV, X1, fig. 11/3.” This was iearly
an emoneous clation s Enrenberg ientified this figure as “Borelis labyrinthiformis, *Irom the
“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,
*1058. p. 274),in which he discussed the accurence of Melonia {Borelis) sphaeroidea without
indicating authorship, ilustration, of deschption but undoubledly referred 1o Melonies sphasroktes
of Lamarck. In Mikmgeologis. Ehranberg (1854, *1068) the axplanation of pl. XXXVII, X, fig. 1113
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, Pseudostaflelia sphaeroidea Ehrenberg of Rauzer-Chemousova is
comuctly Noostaf-

fella labyrinthiformis Ehrenberg).
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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
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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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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.

NODOSARIA Nautilus radicula
NODOSARIACEA NODOSARIIDAE NODOSARIINAE Lamarck, 1812 Linné, 1758

LENTICULINA Lenticulites rotulatus
NODOSARIACEA VAGINULINIDAE LENTICULININAE Lamarck, 1804 Lamarck, 1804
DISCORBACEA DISCORBIDAE — DISCORBIS Discorbites vesicularis

Lamarck, 1804 Lamarck, 1804
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Discorbites vesicularis Lamarck, 1804

SUPERFAMILY FAMILY SUBFAMILY

HOMOTREMATIDAE
Cushman, 1927
Test attached, early chambers

imeguia
trochospiral, later with numerous

ACERVULINACEA chambers

in a massive o branching structure

HOMOTREMA
Hickson, 1911

Millepora rubra
Lamarck, 1816

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

OMPHALOCYCLINAE
Lateral chambers not
differentiated from
equatorial ones in post
embryonal stage. U.
Cretaceous (Maastichtan).

OMPHALOCYCYLUS  Orbulites macropora

ORGITOIDACEA Bronn, 1853 Lamarck 1816

ORBITOIDIDAE

Aapiapk

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  Cell
Formatting as Table

TYPICAL SPEC

chamberlet and remaining open as new chambers are formed. Eocene to Holocene;
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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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ROTALIA Rotalites trochidiformis
ROTALIDAE ROTALIINAE Lamarck, 1804 Lamarck, 1804;
CALCARINIDAE
Schwager, 1876
Test enmlied, showing lite or no Orbitolina concava
tiation of spiral and umbilical surfaces: BACULOGYPSINA Lamarck
XXX var. sphaerulata
monly with large inflational spines: Sacco. 1893

il oye- Parker and Jones,
tom diffuse and confused wih

perforations
U. Cretaceous (Maastrichtian) to.

8 .
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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 pilars that fill the
umbilical area, internally a septal flap attaches to the peripheral margin of the
septum and secondarily doubles the septal wall, umbilical flap extends from the
previous septum to the apertural face to limit the chamber lumen around the
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 trochospirally arranged
chambers interconnected by two to three stolons each and communicate with the
spiral canal system on the veniral side by a single small radial canal, four to eight
large spines arise from the spiral juvenarium and continue 1o enlarge with growth,
anastomosing spine canals connected by radial canals to the central spiral canal,
spiral juvenile followed by growth sieps of lateral
chamberlets in a loose network over the test, chamberlets of successive netwarks
alternate in position and communicate through oblique multiple stolons, but
chamberlets also are aligned in series that radiate from the center, those adjacent to
the spines may have connections o the spine canals and those of the final series
have small basal apertures on all sides of the chamberiets, solid pillars inserted
between the vertical rows of chamberlets and appear at the surface as imperforate
pustules; wall calcareous, coarsely perforate. Holocene: W, tropical Pacific.
Remarks: A lectolype (BMNH, ZF3599) was designaled for Orbitolina sphaerulata
{(Loeblich and Tappan, 1964, *1810, p. C628).
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