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PART C

PROTISTA 2

SARCODINA
CHIEFLY “THECAMOEBIANS” AND
FORAMINIFERIDA

By Avrrrep R. LoesLicH, Jr., and HeLen Tappan
with additions by others

VOLUME 2

Suborder ROTALIINA
Delage & Hérouard, 1896

[nom. correct. LoeBLicH & Tapran, 1961, p. 219 (pro
Rotalidae Derace & Hérouaro, 1896, p. 143)]—I[In syn-
onymic citations superscript numbers indicate taxonomic
rank assigned by authors (Ysubclass, 2tribu, 3division, *order,
Ssuborder, ®group); dagger(t) indicates partim]
[=*Polythalamacea and 4Polythalamacés pe BraixviLLE, 1825,
p. 375; 4#Cellulacea and *Cellulacés pe Bramnviiie, 1825,
p. 368]——[=2Nantilites LaTreiLE, 1825, p. 165; ==2Poly-
cyclica Latremie, 1825, p. 164; —2Milleporita LATREILLE,
1825, p. 166]——[—%Enallostéguest D'ORBIGNY in DE LA
SaGra, 1839, p. xxxix, 125 (nom. neg.); =*Stichostégues
D'ORBIGNY in DE LA SAGRA, 1839, p. xxxvii, 5 (nom. neg.});
=1%Helicostéguest D'ORBIGNY in DE LA SaGra, 1839, p.
xxxviii, 27 (nom. neg.); =*Cyclostéguest p'OrbBIGNY, 1851,
p. 192 (nom. neg.); =SHelicoideat ScHuLrzE, 1854, p. 53;
=Rhabdoidea SchuLTze, 1854, p. 53; —Nautiloidea Reuss,
1860, p. 151; =Helicostegia Reuss, 1860, p. 151, 205;
=Turbinoidea Rruss, 1860, p. 151] [=*Monostégues
D'ORBIGNY in DE LA SAGRra, 1839, p. xxxvii, 1 (nom. neg.);
=5Monosomatia EHRENBERG, 1839, table opposite p. 120;
—=*Monostega DiesiNG, 1848, 497, —=Monothalamiat
ScuuLrze, 1854, p. 52; —=3Monothalamiat MarrioTT, 1878,
p. 30; =*Monothalamia HaeckeL, 1894, p. 164; —*Mono-
somatia COPELAND, 1956, p. 183]——[=Foraminifera Mono-
mera Reuss, 1862, p. 362; =—Foraminifera Polymera REeuss,
1862, p. 365; =9®Vitrea CarpeNTER, 1879, p. 375, 378;
—Canaliculata Moésius, 1880, p. 104; —Basistoma SCHUBERT,
1920, p. 148; —=Telostoma ScuuveerT, 1920, p. 172; =Schizo-
stomat Scuusert, 1920, p. 179; =—*Flexostylidia CALKINS,
1926, p. 355; —Sektion Neohellenoideat WEebEKIND, 1937,
p. 72, 84; —iHellenoidea Wepekinp, 1937, p. 79; =5Bilo-
culinideat SicaL in Piveteau, 1952, p. 157; —S3Pluriloculini-
deat Sicar in Prveteau, 1952, p. 160]——[=5Perforata Car-
PENTER, PARKER & Jones, 1862, p. 149; =?Perforata CLaus,
1872, p. 108; =®Perforata CARPENTER, 1879, p. 375; =!Per-
forata Lankester, 1885, p. 847; —Perforata (Foraminifera)
HaeckeL, 1894, p. 164; —ftPerforida DeLacE & HEROUARD,
1896, p. 135; =—=PPerforina CaLkiNs, 1901, p. 108; —=4%Ortho-
stili (Perforata) SiLvestri, 1937, p. 89]——[=*Dentata
Horker, 1951, p. 14; =5Protoforaminata Horker, 1951, p.
42; —=SBiforaminata Horxegr, 1951, p. 306; =5Conorbida
Horker, 1951, p. 307; —=5Deuteroforaminata Horker, 1951,
p. 412]——[=9%Lagenidea LankesTer, 1885, p. 847;
=5Lagenidae DeLace & HErouarp, 1896, p. 136; —*Lagena-
ceae Hartoc in HarMER & ShivLey, 1906, p. 59; —¢Lagen-
ida Carkins, 1909, p. 39]——[=*Nodosalidia CALKINs, 1926,
p. 355; =*Nodosaridia Ktun, 1926, p. 135; =*Nodosarioidea
Wepexino, 1937, p. 86; =5Cristellariaceat Wepekinp, 1937,
p. 93; =S5Lenticulinacea Wepexkinp, 1937, p. 99; =5Poly-
morphinacea WepekIND, 1937, p. 103; —5Robulinacea WEDE-
KIND, 1937, p. 104} [=*Buliminida Fursenko, 1958, p.
24)——([=*Chilostomellidea ~Lankester, 1885, p. 847,
==5Chilostomellidae DerLace & HErouarp, 1896, p. 138;
=iCheilostomellaceae Hartoc in HarMer & SHirrey, 1906,
59, =%Chilostomellida Carxins, 1909, p. 39]—
Rotalidea LankesTer, 1885, p. 847, —5Rotalidae DELAGE
& HErouarp, 1896, p. 143; —4Rotaliaceae HarToG in HARMER

p.
(=

& SureLey, 1906, p. 59; —*Rotalida CaLxins, 1909, p. 39;
—*%Rotaliaridia Kiuwn, 1926, p. 152; —=SRotaliacea WEDE-
xINp, 1937, p. 85, 115; —*Rotaliida FurseNko, 1958, p. 23]
[=%Globigerinidea LANKESTER, 1885, p. 847, =5Globi-
gerinidac DELAGE & HERrouarp, 1896, p. 141; =*Globigerini-
dae Hartoc in HarRMER & SHieLey, 1906, p. 59; —*Globi-
gerinida CaLkINs, 1909, p. 39; —*Heterohelicida Fursenko,
1958, p. 24]——[=*Nummulinidea LaNkESTER, 1885, p. 848;
=5Nummulitidae Deiace & Hfrouaro, 1896, p. 147;
=S5Nummulitidea LisTer in LankesTER, 1903, p. 146;
=*Nummulitaceae Hartoc in Harmer & SurrLey, 1906, p.
59, =+*Nummulitida CaLkins, 1909, p. 39; —=5Nummulitacea
WEpEKIND, 1937, p. 119; =*Nummulitinidea CopPELAND,
1956, p. 188] [=STinoporinae CaLkins, 1901, p. 109;
=1Textulinida CaikiNs, 1926, p. 356]

Wall calcareous, perforate. Perm.-Rec.

Superfamily NODOSARIACEA
Ehrenberg, 1838

[nom. correct. LoEsLicH & TarpaN, 1961, p. 295 (pro super-
family Nodosariidea Ngrvane, 1957, p. 23, nom. rrant. ex
family Nodosarina Enrenserc, 1838)]——[In synonymic
citations superscript numbers indicate taxonomic rank as-
signed by authors (*superfamily, 2group, 3family group)

and a dagger(t) indicates partim]——[2=Lagenidac
BirscHLr in Bronn, 1880, p. 196; =Titanostichostegia
EmMer & Fickert, 1899, p. 676; =!Enclinostegiat EIMER &
Fickerr, 1899, p. 682 (nom. =nud.); =3Nodosalidiat
RuumBLER in KUKENTHAL & KrumsacH, 1923, p. 86;

—=1Lagenidea GLAESSNER, 1945, p. 126; ==ILagenjcae EasToNn,
60, p. 65, 78]

Wall of finely perforate, radial laminated
calcite; chambers planispirally coiled or un-
coiled, or straight, or coiled about longi-
tudinal axis; aperture peripheral or termi-
nal, typically radiate, or may be slitlike or
rounded. Perm.-Rec.

Family NODOSARIIDAE Ehrenberg,
1838

[nom. correct. Lister in LaNkEesTer, 1903, p. 144 (pro
family Nodosarina Emrexperc, 1838, p. 200)) [Al
names of family rank, a dagger(+) indicates partim)

[=Polystomat LatrerLre, 1825, p. 161 (nom.

nud.); —Polythalamat LATREILLE, 1825, p. 161 (nom. nud.);
—Helicosteguest p'OrBIGNY, 1826, p. 268 (nom. nud., nom.
neg.) =Stichostéguest p’OrsIGNY, 1826, p. 251 (nom. nud.,
nom. neg.); =Stichostegiat Reuss, 1860, p. 151, 178]
——[=Equilateralidaet D'ORBIGNY in DE LA Sacra, 1839,
p. xxxvii, 11 (nom. nud.}, —Aequilateralidaet p’OrBIGNY,
1846, p. 28] [=Nautiloidaet D’ORBIGNY in DE LA SAGRa,

(C511)
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"Fic. 400. Nodosariidae (Nodosariinae; 1-3, Nodo-
saria) (p. C512).

1839, p. xxxviii, 38 (nmom. nud.); —Nautiloidat ScHuLTZE,
1854, p. 53; =Nautiloidea Reuss, 1860, p. 151 (nom. nud.)]
——[=Rhizopodest DujarpiN, 1841, 126, 240 (nom.
nud., nom. neg.); —Rhabdoideat Reuss, 1862, p. 365 (nom.
nud.); =Rhabdoinat BioTscHLl in Bronn, 1880, p. 197
(nom. nud.)) [=Frondicularidae Reuss, 1860, p. 151,
191; —Frondicularideae GumseL, 1870, p. 53]——[=Vagi-
nulinidae Reuss, 1860, p. 151; =—=Vaginulinideae GUMBEL,
1868, p. 53] [ =Dentalinoidea Scuwacer, 1877, p. 18;
—Les Lenticulacées Lamarck, 1809, p. 322 (nom. neg.);
—Lenticulinidae CHapman, Parr & CorrLiNs, 1934, p. 554;
=—Robulinidae Webpekinp, 1937, p. 104; —Marginulinellidae
WEepekinD, 1937, p. 94; —Marginulinidae Wepekinp, 1937,
p. 99; =Hydromylinidae pe Wirt Puvr, 1941, p. 54]—
[=Lagenidea Reuss, 1862, p. 305; —Lagenida CARPENTER,
Parxker & Jones, 1862, p. 154; —Lagenideae GUmseL, 1870,
p. 28; —Lagene Scmwacer, 1876, p. 476; —Lagenoidea
ScHwAGER, 1877, p. 18; —Lagenidae ScHuLze, 1877, p. 29;
—Lagenina LANKEsTER, 1885, p. 847; —Lagenetta HAECKEL,
1894, p. 164; —Lageninae DeLAGE & HErouarp, 1896, p. 137;
—Lagénidos Gapea-Buisin, 1947, p. 18 (nom. neg.)]—
[=Nodosarida Scuurtze, 1854, p. 53; =Nodosaridae REuUss,
1860, p. 151, 178; —Nodosarideae GuUmseL, 1870, p. 30;
—Nodosarie ScHwacer, 1876, p. 476; =—=Nodosaretta
Haecker, 1894, p. 164; —Nodosarinae DeLAGE & HEROUARD,
1896, p. 137; —Arnodosaridia RHumMBLER, 1913, p. 342
(nom. wan.); =Nodosariellidae WEepekinD, 1937, p. 93;
—Plectofrondiculariidae Mo~NTaNARO GaLLITELLI, 1957, p.
143]——[ =Orthocerata, and Orthocérés pe BrAINvILLE, 1825,
p. 376; =Orthoceratidaet Broperie, 1839, p. 321; —Radio-
latat CroucH, 1827, p. 41 (nom. nud.); —Radiolididaet
Brooerip, 1839, p. 321; =Orthocerinida ScHMARDA, 1871,
p. 165; =Cristaceat & Cristacés pe BrLainviLLg, 1825, p. 383;
=Spherulacea and Sphérulacés pe BrainviLre, 1825, p. 369]

Test free, one or more chambers in
planispiral, biserial, uncoiling, curved or
straight series; aperture simple, slitlike or
radiate, peripheral in coiled forms, terminal
in straight forms, may have apertural cham-

berlet, or may have elongate neck. Perm.-
Rec.

Subfamily NODOSARIINAE Ehrenberg, 1838

[nom. correct. Cuapatan, 1900, p. 30 (pro subfamily Nodo-
saridea Reuss, 1862. p. 334, nom. transl. ¢x family Nodo-
sarina EHRexBERG, 1838)] [All names of subfamily rank]
[=Vaginulinidea Reuss, 1862, p. 366; —Frondicularidea
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Reuss, 1862, p. 307, 335, 366, 395; —Dentalinidae SCHWAGER,
1877, p. 18; —Lageninae Brapy, 1881, p. 44; —Nodosarinae
Brapy, 1884, p. 69; —Glandulonodosariinae SiLvestri, 1901,
p. 109; —Frondiculariinae GarLroway, 1933, p. 235; —Robu-
linae Garroway, 1933, p. 250; —Lenticulininae CHAPMAN,
Parr & CorLinNs, 1934, p. 554; —Marginulinae NgRVANG,
1957, p. 83 (mom. imperf.); =Lenticulinae Ngrvang, 1957,
p. 93 (nom. imperf.)]

Test with one or more chambers arranged
in straight, arcuate or enrolled series; aper-
ture terminal, rounded or radiate. Perm.-
Rec.

Nodosaria Lamarck, 1812, *1087, p. 121 [*Nau-
tilus radicula Linng, 1758, *1140, p. 711; SD
(SM) Lamarck, 1816, *1089, pl. 465] [=Ortho-
cera Mopeer in SorLpani, 1789, *1809, p. 41
(obj.); SD MevrviLLe, 1959, *1253, p. 21, nom.
reject. ICZN pending, see MELVILLE, 1959, *1253;
Orthocera Lamarck, 1799, *1083, p. 80 (type,
Nautilus raphanus LinNE, 1758, *1140, p. 711)
(non Orthocera MoDEER, 1789, nom. reject. ICZN
pending, see MELVILLE, 1959, *1253); Nodosarina
Parxer & Jonges, 1859, *1417a, p. 477 (type,
Nautilus raphanus LinNE, 1758); Pyramidulina
Costa in FornasiNi, 1894, *731, p. 224 (type,
Pyramidulina eptagona Costa, 1894); Herrmannia
ANDREAE, 1895, *20, p. 172 (nom. nud.); Nodo-
sariopsis RzeHak, 1895, *1605, p. 228 (type,
Nodosaria perforata Secuenza, 1880, *1713, p.
332, SD LoesrLicH & TappaN, herein); Lagena
(Cidaria) Grzysowski, 1896, *835, p. 267, 292
(type, Lagena (Cidaria) cidarina GRzYBOWSKI,
1896, SD LoeerLicH & TappaN, herein) (non
Cidaria 'TREITsCHKE, 1825); Glandulonodosaria
Sicvestri, 1900, *1751, p. 4 (type, Nodosaria
ambigua NEUGEBOREN, 1856, *1351, p. 71; Pseu-
doglandulina Cusuman, 1929, *442, p. 87 (type,
Nautilus comatus Batsch, 1791, *102, pl. i, fig.
2a,b; Nodosariella Wepexkinp, 1937, *2041, p.
93 (type, Nautilus raphanus LINNE, 1758)]. Test
free, multilocular, rectilinear, rounded in section,
sutures distinct and commonly perpendicular to
axis of test, surface smooth, costate, striate, hispid
or tuberculate; aperture terminal, central basically
radiate, may be produced on neck. Perm.-Rec.,
€osSmop. Fic. 400,1. *N. radicula (LINNE), U,
Plio., Italy; 1a,b, side, top views, X40 (*7)——
Fic. 400,2. N. ambigua NEUGEBOREN, Mio., Ru-
mania; X25 (*700). Fic. 400,3. N. cidarina
(Grzysowski), L.Oligo.,, Pol.; 34,6, side, top
views, X 45 (*835).

Alfredosilvestris ANDERSEN, 1961, *18, p. 71 [*4.
levinsoni; OD]. Test free, uniserial, chambers
of microspheric form and early chambers of
megalospheric form arched and compressed with
chevron-shaped sutures, as in Lingulina, later
chambers rounded in section, with straight and
horizontal sutures; aperture terminal, radiate.
[Alfredosilvestris  resembles Lingulina in the
compressed early stage, but differs in having a
radiate instead of slitlike aperture.] Rec., USA
(La.). Fic. 401,8. *A. levinsoni; 8ab, side,
edge views of megalospheric holotype, X66 (*18).
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Amphicoryna SCHLUMBERGER in MILNE-EDWARDs, 1884, *200, p. 556, =Nautilus scalaris BaTscH,
1881, *1285, p. 881 [*Marginulina falx JoNes & 1791, *102, p. 1, 4] [=Plesiocorine ScHLUM-
PARkER, 1860, *998, p. 302; SD (SM) Brapy, BERGER in MILNE-Epwarps, 1882, *1286, p. 31

Fic. 401. Nodosariidae (Nodosariinae; 1,2, Amphicoryna; 3-7, Astacolus: 8, Alfredosilvestris; 9, Austro-
colomia; 10-13, Citharina; 14-16, Citharinella) (p. C512-C516).
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b &

Chrysalogonium

Fic. 402. Nodosariidae (Nodosariinae; 1, Chrysa-
logonium; 2, Dentalinopsis) (p. €514, C516).

(type, P. edwardsi SCHLUMBERGER, 1882); Plesio-
coryna SCHLUMBERGER in MILNE-Epwarps, 1882,
*1286, p. 31 (nom. null.); Amphicoryne Brapy,
1884, *200, p. 556 (nom. van.); Amphycorina PE
FoLin & Perier, 1887, *727Ab, p. 159 (nom.
null.); Lagenonodosaria SiLvestri, 1900, *1751,
p. 3 (type, Nodosaria scalaris var. separans Brapby,
1884, *200, p. 510); Nodosariopsis SILVESTRI,
1902, *1755, p. 52 (type, Marginulina falx JoNEs
& ParkER, 1860, SD LoesLicH & Tappan, herein
(obj.) (nmon  Nodosariopsis Rzenaxk, 1895;
—=?Vaginuloglandulina SiLvestri, 1906, *1764,
p. 24 (type, V. lacvigata)]. Test free, elongate,
early chambers compressed, in microspheric form
arranged in loose coil as in Astacolus, later de-
velopment uniserial; sutures oblique and flush in
early stages, later constricted and horizontal;
wall smooth or longitudinally costate; aperture
terminal, radiate, at end of distinct neck. Mio.-
Rec.,  cosmop. Fic. 401,1. *A. scalaris
(Batsch), Rec., Syra Arch., Medit.; Igb, side,
dorsal views, X46 (*2117). Fic. 401,2. A.
separans (Brapy), Rec., Pac.; X17 (*2117).

Astacolus pE MonTrorT, 1808, *1305, p. 262
[*Astacolus crepidulatus DE MonTFORT, 1808,
=Nautilus crepidulus FicHTEL & Morr, 1798,
*716, p. 64; OD] [=Chrysolus PE MONTFORT,
1808, *1305, p. 26 (obj.); Periples bE MONTFORT,
1808, *1305, p. 270 (type, P. elongatus DE Mo~NT-
rorT, 1808); Crepidulina pe BrainviLre, 1824,
*14la, p. 188 (type, C. astacolus pE BLAINVILLE,
1824, =Nautilus crepidulus Ficuter & Morr,
1798, SD LokesLicH & Tappav, herein) (obj.);

© 2009 University of Kansas Paleontological Institute
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Cochlidion ZaLEssky, 1926, *2099, p. 92 (type,
C. alexandrae ZaLEssky, 1926); Cochlea ZaLEsskY,
1926, *2099, p. 93 (type, C. sapracolli ZALEssKY,
1926, SD LoesricH & Tappan, herein) (non
Cochlea pa Costa, 1778; nec MarTyN, 1784; nec
HircHcock, 1888); Polymorphinella CusHMAN &
Hanzawa, 1936, *504, p. 46 (type, P. vaginulinae-
formis CusumaN & Hanzawa, 1936); Poly-
morphinoides CusuMaN & Hanzawa, 1936, *504,
p. 48 (type, P. spiralis CusHMAN & HaNzawa);
Sacculariella  WEDEkIND, 1937, *2041, p. 102
(type, S. ensis WEDEKIND, 1937); Gladiaria WEDE-
KkIND, 1937, *2041, p. 105 (nom. nud.) (non
Wick, 1939); Gladiaria Wick, 1939, *2059, p.
479 (type, Cristellaria hermanni ANDREAE, 1896,
*21, p. 298); Gladiaria THALMANN, 1941, *1897e,
p. 652 (type, Cristellaria decorata Reuss, 1855,
*1544, p. 269) (mon Gladiaria Wick, 1939);
Enantiovaginulina Marig, 1941, *1215, p. 160,
255 (type, Cristellaria recta D’ORBIGNY, 1840,
*1394, p. 28)]. Test free, elongate, arcuate, com-
pressed; chambers numerous, low, broad, added
along slightly curved axis; sutures oblique, highest
at outer margin, curved, straight or sinuate; aper-
ture radiate, terminal, at peripheral angle. Perm.-
Rec. Fic. 401,3. *A4. crepidulus (FICHTEL &
Morr), Plio., Italy; 3a,b, side, face views, X33
(*2117). Fic. 401,4. A. vaginulinaeformis
(CusumaN & Hanzawa), Pleist., Ryukyu Is.; 44,6,
side, dorsal views, X33 (*504). Fic. 401,5.
A. spiralis (CusumaN & Hanzawa), Pleist., Ryukyu
Is.; 5a,b, side, face views, X22 (*504). Fic.
401,6. A. alexandrae (ZarLessky), Jur., USSR;
X 73 (*2099). Fic. 401,7. A. sapricolli ZaLEs-
sky), Jur., USSR; X73 (*2099).

[Astacolus differs from Vaginulina in having oblique su-
tures and a more distinctly curved axis. It differs from
Lenticulina in having a curved axis, rather than a closely
enrolled test, and in later chambers being added so as to
touch only the chamber immediately preceding, and in
not being involute. Slightly irregular forms have been
described as Enantiovaginulina, Polymorphinella, and Poly-
morphinoides, but as some specimens of most nodosariid
genera may show irregular chamber development, this is
not regarded as of generic or even specific importance.]

Austrocolomia OBErRHAUSER, 1960, *1384, p. 37
[*A4. marschalli; OD]. Similar to Nodosaria, but
with rounded aperture and no neck; chambers
considerably overlapping and in type-species with
elevated “sutures”; wall single-layered. U.Trzas.
(Carn.), Aus. Fic. 401,9. *A4. marschalli; 9a,b,
side, top views, X 45 (*1384).

Chrysalogonium Scuusert, 1907 (separate of
1908), *1687, p. 243 [*Nodosaria polystoma
ScHWAGER, 1866, *1703, p. 217; OD (M)]. Test
similar to Nodosaria but with series of pores tak-
ing place of radial apertural slits of Nodosaria.
U. Cret.-Rec., Pac.-N. Am.-Eu.-Atl.-Carib. Fic.
402,1. *C. polystoma (Scuwacer), U.Tert., India
(Kar Nicobar); Iab, side, top views, X22.5
(*700).

Citharina p’ORBIGNY in DE LA SaGra, 1839, *1611,
p. xxxvil [*Vaginulina (Citharina) strigillata
REeuss, 1846, *1538, p. 106; SD LoesLicH & Tap-
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PAN, 1949, *1156, p. 259] [=Cytharina p’Ar- (type, H. obliqgua KUBLER & ZwiINGLI, 1866, SD
cHAIC, 1843, *36, p. 333 (mom. null.); Hy- LoesLicH & Tappan, herein); Pseudovaginulina
bridina KyBLER & ZwiNcLi, 1866, *1060, p. 8 Webexinp, 1937, *2041, p. 95 (type, P. oxyacan-

Fic. 403. Nodosariidae (Nodosariinae; I, Cribrorobulina; 2-4, Dentalina; 5-7, Dimorphina; 8, Dentalin-
oides; 9, Marginulinopsis; 10, Dyofrondicularia) (p. C516, C521-C522).
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tha WEeDEKIND, 1937); Saccularia WEDERIND,
1937, *¥2041, p. 95 (type, Marginulina inaequistri-
ata TERQUEM, 1864, *1885, p. 401); Pseudocithar-
ina Pavarp, 1947, *1432, p. 118 (type, Marginu-

Iina colliezi TEerQUEM, 1866, *1886, p. 430)].
Test flattened, subtriangular in outline, may be
keeled; chambers numerous, extending nearly to
base at inner margin; wall smooth, striate or
costate; aperture radiate, at outer margin. L.Jur.-
Paleoc., cosmop. Fic. 401,10. *C. strigillata
(Reuss), Cret., Boh.; enlarged (*700). Fic.
401,11. C. inaequistriata (TERQUEM), L.Jur,
(Lias.), Ger.; X20 (*92). Fic. 401,12. C. col-
liezi (Terquem), L.Jur.(U.Lias.), Fr.; lectotype
here designated and refigured (specimen in TERr-
QueM Coll.,, Muséum Natl. Hist. Nat., Paris, *1886,
pl. 17, fig. 10), X48 (*2117). Fic, 401,13.
Citharina discors (Kocu), L.Cret.(Gault), Eng.;
X 46 (*¥2117).

Citharinella Marig, 1938, *1214, p. 99 [*Flabellina
karreri BertHELIN, 1880, *133, p. 62; OD]. Test
free, flattened, lanceolate to flabelliform, cham-
bers low, broad, uniserial early ones arranged as
in Citharina, extending backward toward ovate
or fusiform proloculus at one side, later chambers
chevron-shaped and symmetrical, as in Frond:-
cularia; surface may be smooth, costate or striate;
aperture terminal, slightly produced, radial. Jur.-
Cret., Eu.-N.Am. Fic. 401,14. *C. karreri
(BErTHELIN), L.Cret.(Alb.), Eng.; X100 (*2117).

Fic. 401,15,16. C. tarrantensis (LOEBLICH &

Tarpan), L.Cret.(Alb.), USA(Tex.); 15,16,
megalospheric and microspheric  tests, X44
(*2117).

Cribrorobulina TraLMaNnN, 1947, *1897g, p. 372
[*Robulina serpens SEcUENza, 1880, *1713, p.
143; OD] [=Cribrorobulina SeLL1, 1941, *1716,
p. 90 (nom. nud.)]. Test like Lenticulina, but
aperture consisting of numerous small round
openings instead of being radiate. Mio.-Rec., Eu.

Fic. 403,1. *C. serpens (SEGuenza), L.Plio.,
Italy; la,b, sec. and idealized apert. view, X66
(*1716).

Dentalina Risso, 1826, *1579a, p. 16 [*Nodosaria
(Dentaline) cuvieri D'ORBIGNY, 1826, *1391, p.
255, OD (M)] [=Les Dentalines p’OrBIGNY,
1826, *1391, p. 254 (nom. neg.); Svenia BROTZEN,
1937, *238, p. 66 (type, Nodosaria laevigata
Niisson, 1826, *1358, p. 342); Dentalinella
WEDEKIND, 1937, *2041, p. 94 (type, D. cuneata
WepekinD, 1937); Enantiodentalina Marig, 1941,
*1215, p. 149, 255 (type, Nodosaria ( Dentaline)
communis D’ORBIGNY, 1826, *1391, p. 254)]. Test
elongate, arcuate, uniserial; sutures commonly
oblique; aperture radiate, terminal, may be ec-
centric or nearly central. [Differs from Nodosaria
in being asymmetrical.] Perm.-Rec., cosmop.
Fic. 403,2,3. *D. cuviers, Rec., Adriatic (2), Rec.,

Gulf Mex. (3); 2, enlarged (*700); 3, X22
(*2117). Fic. 403,4. D. rrujilloi LoeBLIcH &
Tappan  [nom. nov. pro Dentalina intermedia

Protista—Sarcodina

REuss, 1860, *1548, p. 186 (non Dentalina inter-
media CorNUEL, 1848; mec HanTKEN, 1875)],
U.Cret.(Cenom.), USA(Tex.); X48 (*2117).
Dentalincides Marie, 1941, *1215, p. 207, 256
[*D. canulina; OD]. Test elongate, straight or
slightly arcuate, uniserial, circular in section; su-
tures horizontal; wall calcareous, perforate; aper-
ture large, rounded, slightly to one side of center
and opening toward concave side of arcuate test.
U.Cret., Eu.-N.Am. Fic. 403,8. *D. canulina,
Senon., Fr.; 84,6, X216 (*2117).

[This genus was originally placed in the Ellipsoidinidae
(=Pleurostomellidae) because of the eccentric rounded
aperture, but that family consists of perforate granular-
walled forms with internal siphons between chambers,
neither of which have been demonstrated for Dentalinoides.
It is here placed with the Nodosariidae, differing from
Dentalina in the rounded, rather than radiate aperture.]

Dentalinopsis Reuss, 1860, *1547, p. 81 [*D. semi-
triquetra; OD (M)]. Test free, elongate, uniserial,
straight or arcuate, early chambers angled or tri-
angular in section, later rounded; aperture ter-
minal, rounded. L.Cret., cosmop. Fic. 402,2.
*D. semitriguetra, Apt., Ger.; 2a,b, side, top views,
enlarged (*762).

[Placed in the family Buliminidae (subfamily Uvigerininae)
by CusHman (*486) and in the Uvigerinidae (subfamily
Angulogerininae) by GaLLoway (*762), the genus is here
believed closely related to the Nodosariidae. It cannot be
an end member of the above-mentioned subfamilies, as it
is found only in the Lower Cretaceous, whereas these
subfamilies are largely Cenozoic. The absence of phialine
lip and internal tube also indicates that it is not related
to these forms. Jurassic species previously placed here
should be referred to Tristix.].

Dimorphina p’Orsicny, 1826, *1391, p. 264 [*D.
tuberosa; OD (M)] [=Glandulodimorphina A.
SiLvestri, 1901, *1752, p. 17 (type, Dimorphina
tuberosa p’OrBIGNY, 1826, SD LoesLIcH & Tap-
PAN, herein) (obj.)]. Test free, elongate, early
portion close-coiled, later uncoiling and uniserial,
as in Marginulina; aperture terminal, radiate, pro-
duced on neck, at the outer margin. [Dimorphina
differs from Marginulina in having an enrolled
early stage. Regarded previously as having an
initial polymorphine stage (*486), it is now
known to be lenticuline in early development
(*1717).] Jur.-Rec., cosmop. Fic. 403,5-7.
*D. tuberosa, Plio., Italy (5,6), Rec.,, Adriatic
(7); 5a,b, side, top views; 6, side view; all X 44
(*2117); 7, sec. showing early coil, X24 (*1717).

Dyofrondicularia Asano, 1936, *46, p. 330 [*D.
nipponica; OD]. Test free, elongate, flattened,
early chambers equitant, uniserially arranged, later
broad, low chambers biserially arranged; aperture
radiate. Plio., Japan. Fic. 403,10. *D. nip-
ponica; 10a,b, side, top views of holotype, re-
figured, X 48 (*2117).

Flabellinella ScuuserT, 1900, *1680, p. 551
[*Frondicularia tetschensis MatouscHEK, 1895,
*1235, p. 143; OD (M)]. Early stage as in
Vaginulina, later chambers equitant as in Frondi-
crlaria; aperture radiate. U.Cret., Eu. Fic. 404,
4. F. zitreliana (EcGER), U.Cret., Bavaria, 44,5,
side, top views, X44 (*2117).

Frondicularia DEFRANCE 1n D’ORBIGNY, 1826, *1391,
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P. 256 [*Renulina complanata DEFraNcE, 1824, (type, P. princeps FraNzENAU, 1888) (non Pleiona
*141a, p. 178, SD Cusuman, 1913, *404c, p. 81] DevyroLLE, 1864; nec Paeter, 1875); Frondo-
[=Pleiona Franzenau, 1888, *744, p. 146, 203 vaginulina ScHUBERT, 1912, *1691, p. 179 (type,

Fic. 404. Nodosariidae (Nodosariinae; 1-3, Frondicularia; 4, Flabellinella: 5,6, Lagenoglandulina: 7.8,
Involutaria; 9,10, Kyphopyxa; 11,12, Lagena) (p. C516-C518).
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Fic. 405. Nodosariidae (Nodosariinae; I, Lankes-
terina) (p. C518).

Frondicularia inversa Reuss, 1844, *1537, p. 211,
SD LoesricH & TappaN, herein); Ichthyolaria
Webekinp, 1937, *2041, p. 93 (type, Frondicu-
laria bicostata D’OrBIGNY, 1850, *1397b, p. 242);
Pseudofrondicularia WeDEKIND, 1937, *2041, p.
94 (type, Frondicularia carinata Bursach, 1886,
*253a, p. 47); Annulofrondicularia Keijzer,
1945, *1030, p. 196 (type, Frondicularia annu-
laris D'ORBIGNY, 1846, *1395, p. 59)]. Test free,
elongate or palmate, flattened; chambers low,
broad, and equitant; sutures strongly arched or
angled at center of test; aperture terminal, radiate,
may be produced on short neck. Perm.-Rec.
Fic. 404,1. F. bicostata p'OrRBIGNY, L.Jur.(M.
Lias.), Fr.; side view of holotype, X36 (*1198).
Fic. 404,2,3. *F. complanata (DEFRANCE),
M.Plio.(Piacenz.), Italy; 2, microspheric form,
X10; 3a,b, megalospheric form, X10 (*2117).
Involutaria GerkE, 1957, *778, p. 33 [*I. triassica;
OD]. Test elongate, chambers uniserially arranged,
similar to Nodosaria or Pseudonodosaria, but with
early chambers (wall and chamber cavity) com-
pletely overlapping and only few final chambers
not enclosing all previous ones; wall calcareous,
finely perforate, hyaline, radial; aperture terminal,
radiate. U.Trias., USSR (Krasnodar). Fic. 404,
7,8. *L. triassica; 7, side view of holotype, X45;
8, long. sec., X 83 (*778).
Kyphopyxa Cusuman, 1929, *440, p. 1 [*Frond:-
cularia christneri Carsey, 1926, *282, p. 41; OD].
Test palmate, early chambers citharine in micro-
spheric form, followed by biserial stage which
occupies about half of test, final chambers uni-
serial, equitant, and strongly overlapping, random
chambers may even envelop early stage and be
cyclical; sutures commonly thickened and ele-
vated; aperture terminal, radiate. U.Cret., N.Am.
Fic. 404,9. *K. christneri (Carsey), USA
(Tex.); 9a,b, side, edge views of topotype, X28;
10, side view, X28 (*2117).
Lagena WALKER & JacoB in KaNMACHER, 1798,
*1011, p. 634 [*Serpula (Lagena) sulcata WALKER
& Jacos, 1798; SD ParkEeR & JonEs, 1859, *1417b,
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p. 337) [=Serpula (Lagena) Bovs & WALKER,
1784 (publ. rejected, ICZN Op. 558, 1959); Ver-
miculum MonTacu, 1803, *1298, p. 517 (type,
V. perlucidum MonTtacu, 1803); Lagenula pE
MonTrorT, 1808, *1305, p. 311 (type, L. floscula
DE MonTForT, 1808); Amphorina p’ORsIGNY,
1849, *1396, p. 666 (type, 4. gracilis CosTa, 1856,
*392, p. 121), non Lagena gracilis WILLIAMSON,
1848, —Amphorina costai ANDERsEN, 1961, *18,
p. 78) (non Amphorina DE QUATREFAGEs, 1844);
Phialina Costa, 1856, *392, p. 122 (type, P.
piriformis Costa, 1856, SD LoesLicH & TAPPAN,
herein) (non Phialina Bory pE St. VINCENT,
1827); Tetragonulina Secuenza, 1862, *1712,
p. 53 (type, T. prima SEGUENzaA, 1862); Capitel-
“lina Marsson, 1878, #1228, p. 122 (type, C. multi-
striata Marsson, 1878); Ectolagena SILVESTRI,
1900, *1751, p. 4 (type, Serpula (Lagena) sulcata
WALKER & Jacos, 1798, SD LoesLicH & TaPPAN,
herein (obj.); Procerolagena Puri, 1954, *1487,
p. 104 (type, Lagena gracilis WiLLiamson, 1848,
*2064, p. 13)]. Test unilocular, rarely 2 or more
chambers; surface variously ornamented; aperture
on elongate neck which may have phialine lip,
not radiate. [Differences in chamber shape are here
regarded as of specific, not generic, value, hence
the elongate forms (e.g., “Amphorina” “Pro-
cerolagena,” Fig. 404,12), are considered con-
generic.] Jur.-Rec., cosmop. Fic. 404,11. *L.
sulcata (WALKER ‘& JacoB), Rec., S.Pac.; 1lab,

side, top views, X80 (*200). Fic. 404,12.
L. mollis CusaMman, Rec.,, Bafin Is.; X102
(*2117).

Lagenoglandulina Sivestri, 1923, *1775, p. 12
[*Glandulina subovata StacHe, 1865, *1825, p.
185; OD (M)]. Test free, subovate, similar to
Pseudonodosaria in development, but with final
chamber completely overlapping earlier uniserial
chambers, which are apparent only in section;
aperture terminal, rounded. Eoc.-Rec., N.Z.-Eu.-
C.Am. Fic. 404,5,6. *L. subovata (STACHE),
Eoc., Italy; 5, ext.,, X15; 6a,b, outline view of
top and long. sec. showing strong overlap of uni-
serial chambers resulting in unilocular appearance,
X34 (*¥1775).

Lankesterina LoesLicH & Tappan, 1961, *1181, p.
219 [*Bolivina frondea Cusuman, 1922, *417, p.
126; OD]. Test free, small, symmetrically bi-
serial throughout, with flattened sides and trun-
cate margins; chambers low and broad, as in
later stage of Dyofrondicularia, but without early
uniserial stage; wall calcareous, finely perforate;
aperture terminal, radial. Oligo., N.Am. Fic.
405,1. *L. frondea (Cusuman), USA; lab, side,
top views, X80 (*514).

[Differs from Polymorphina in being completely sym-
metrical throughout and in having truncate margins,
similar to the other palmate genera of the Nodosariinae,
but differs from these in being biserial throughout. Poly-
morphina is somewhat asymmetrical, particularly in its
early development, and may show traces of a sigmoid de-
velopment. ]

Lenticulina Lanarck, 1804, *1085a, p. 186 [*Lenti-
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rorT, 1808, *1305, p. 11 (type, Nautilus vortex
FicuteL & Movy, 1798, *716, p. 33); Pharamum
pE Mox~TtrorT, 1808, *1305, p. 34 (type, Nautilus

culites rotulata Lamarck, 1804; SD CHILDREN,
1823, *337, p. 153] [=Lenticulites LAMARCK,
1804, *1085a, p. 187 (obj.); Phonemus DE MoNT-

Fic. 406. Nodosariidae (Nodosariinae; 1-8, Lenticulina; 9-11, Marginulina) (p. C518-C521).
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calcar LiNNE, 1758, *1140, p. 709); Antenor pE
MonTrorT, 1808, *1305, p. 70 (type, A. dia-
phaneus DE MontrorT, 1808); Oreas pE MonT-
rorT, 1808, *1305, p. 94 (type, O. subulatus pE
MonTrorT, 1808, =Nautilus acutauricularis
FicHTEL & MoLL, 1798, *716, p. 102) (non Oreas
Huesner, 1807); Robulus pE MonTrorT, 1808,
*1305, p. 214 (type, R. cultratus DE MONTFORT,
1808); Patrocles pE MonTForT, 1808, *1305, p.
218 (type, P. querelans pe MonTrorT, 1808);
Spincterules pE MonTtrorT, 1808, *1305, p. 222
(type, Nautilus costatus FicHTEL & MorL, 1798,
*716, p. 47, non Nautilus (Orthoceras) costatus
BatscH, 1791); Clisiphontes e MonTFoORT, 1808,
*1305, p. 226 (type, C. calcar DPE MONTFORT,
1808); Herion pE MonTroRT, 1808, *1305, p. 231
(type, H. rostratus pE MontrorT, 1808); Rhino-
curus DE MoNTFoRT, 1808, *1305, p. 234 (type,
R. araneosus pE MonTrorT, 1808); Macrodites DE
MonTrorT, 1808, *1305, p. 238 (type, M. cucul-
latus pe MonTForT, 1808); Lampas pe MoNTEORT,
1808, *1305, p. 242 (type, L. trithemus pE MoNT-
rorT, 1808) (nmon Lampas MEruscuen, 1787);
Scortimus pE MonTrorT, 1808, *1305, p. 250
(type, S. navicularis DE MoNTFORT, 1808); Lin-
thuris pE MonTrORT, 1808, *1305, p. 254 (type,
L. cassidatus DE MonTrorT, 1808); Robulina
p’OrBIGNY, 1826, *1391, p. 282, 283, 287 (type,
Robulus cultratus pE MonTroRT, 1808); Soldania
D'ORBIGNY, 1826, *1391, p. 281 (type, S. carinata
»’OrBIGNY, 1826; SD LoesLicH & Tarpan, here-
in); Naurilina Costa, 1856, *392, p. 370 (type,
N. puteolana Cosra, 1856) (non Nautiling STEIN,
1850); Clisophontes Scupbper, 1882, *1709a, p.
77 (nom. wvan.); Linthurus SHERBORN, 1893,
*1731a, p. 181, 182 (nom. wan. pro Linthuris pE
Monrrort, 1808); Cristellariopsis Rzemak, 1895,
*1605, p. 227 (type, C. punctata RzEHaK, 1895);
Darbyella Howe & WaLLace, 1932, *972, p. 23
(type, D. danuvillensis Howe & Warracg, 1932);
Perisphincting. Wepekinp, 1937, *2041, p. 105
(type, Robulina depauperata Reuss, 1851, *1541,
p. 70) (erroneously cited as R. pauperata REuss,
1851, by TuaLmann, 1941, *1897¢, p. 658);
Perisphincting Wick, 1939, *2059, p. 482 (type,
Cristellaria  (Robulina) articulata Revuss, 1863,
*1553, p. 53, non Cristellaria articulata TERQUEM,
1862); Enantiocristellaria Marie, 1941, *1215,
p. 162, 255 (type, Cristellaria navicula D’ORBIGNY,
1840, *1394, p. 27): Hydromylina pEWirT PUYT,
1941, *2069, p. 54 (type, H. rutteni pEWITT PUYT,
1941); Rimalina Pérfaskine, 1946, *1444, p.
359 (wvpe, R. pinatensis PEREBASKINE, 1946);
Eoflabelling Pavarp, 1947, *1432, p. 101 (type,
Peneroplis d'orbignyi RoMmEr, 1839, *1582, p. 47);
Darbyelling Harris & SUTHERLAND, 1954, *882,
p. 207 (tvpe, D. hempsteadensis Harris & SUTHER-
Lanp, 1954)]. Test free, planispiral or rarely
shightly trochoid, lenticular, biumbonate, periphery
angled or keeled; chambers increasing gradually
in size, in general of greater breadth than height;

Protista—Sarcodina

sutures radial, straight or curved and depressed,
flush or elevated; surface may be variously orna-
mented with thickened, elevated sutures, bosses
or sutural nodes; aperture radial at peripheral
angle. Trias.-Rec., cosmop. Fic. 406,1. *L.
rotulata (Lamarck), U.Cret.(Senon.), Fr.; 1ab,
side, face views, X30 (*2117). Fic. 406,2.
L. cultrata (o MonTFoRrT), L. Plio., Italy; 24,5,
side, face views, X27 (*7). Fic. 406,3. L.
danuvillensis (Howe & Warrace), U.Eoc.(Jack-
son.), USA(La.); 3a-c, opposite sides and face
views, X40 (*972). Fic. 406,4. L. hemp-
steadensis (HaRRIs & SUTHERLAND), Paleoc.(Mid-
way.), USA(Ark.); 4a-c, opposite sides and face
view of holotype, refigured, X47 (*2117).
Fic. 406,5. L. pinatensis (PErEBaskINg), U.Cret.,
Fr.; 5a,6, side, face views, X33 (*1444). Fic.
406,6-8. L. punctata (Rzenak), L.Tert., Aus.;
6a,b, side, face views; 7, side view; 8a,6, long.
secs. in plane of coiling and perpendicular to this
plane, showing radial laminated wall characteristic
of Nodosariidae, but described by RzeHAK as
characterizing Cristellariopsis; all %28 (*1605).

[Robulus is regarded as a synonym of Lenticulina, as
considerable gradation in length of the radial apertural
slits may occur. Darbyella is merely an abnormal asym-
metrical form of Lenticulina, and in large assemblages of
any species of this genus random asymmetrical, twinned,
or even partially uncoiled specimens may be obtained.
Similarly Darbyellina is represented by an abnormal
specimen showing both a slight asymmetrical development
and a final chamber which fails to reach the earlier whorl,
and thus appears to be uncoiling. These aberrant forms
do not warrant distinct generic assignments.]

Marginulina p’OrBicNy, 1826, *1391, p. 258 [*M.
raphanus D’ORBIGNY, 1826, non Nautilus raphanus
Livng, 1758; SD Desuaves, 1830, *590, p. 416
(LoeBLicH & Tappan, 1961,*1179, p.77)] [ =Buc-
cinina Costa, 1861, *393, p. 53 (type, B. subrecta
Costa, 1861, SD LoeBLicH & TappaN, herein);
Hemicristellaria StacHe, 1865, *1825, p. 222
(type, H. procera StacHe, 1865); Ellipsomarginu-
lina A. SiLvesTRI, 1923, *1774, p. 265 (type, Mar-
ginulina raphanus POrBIGNY, 1826, *1391, p. 258,
SD LoesricH & Tapran, herein) (obj.); Marginu-
linella WepekinDp, 1937, *2041, p. 94 (type,
Nautilus (Orthoceras) costatus Batscn, 1791, *102,
pl. i, fig. la-g); Enantiomarginulina Marig, 1941,
*1215, p. 163, 255 (type, E. d’orbignyi Marig,
1941); Enantioamphicoryna Marig, 1956, *1221,
p. B243 (type, E. obesa Marig, 1956)]. Early
portion slightly coiled but not completely en-
rolled, as in Marginulinopsis, later rectilinear;
sutures oblique, especially in early portion; aper-
ture of dorsal angle, somewhat produced. Trias.-
Rec., cosmop. Fic. 406,9. *M. raphanus; 9a,b,
side view and long. sec., enlarged (*1391). Fic.
406,10. M. glabra p’OrBicNY, Plio., Italy; 1045,
side views, X60 (*2117). Fic. 406,11. M.
procera (StacHe), L.Tert.,, N.Z.; Ilab, XI13
(*700).

[Marginulina glabra p’ORBIGNY, 1826, was cited as type of
the genus by Cusaman (1913, *404c, p. 79), despite the
fact that the type had previously been fixed by DEesHaYES
(1830 *590, p. 416) as Nautilus raphanus LINNE (=Mar-
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ginulina raphanus p'ORBIGNY, *590, p. 418). Tdhe smss gf [*M. densicostata THaLMANN, 1937; SD THAL-
the genus as based on the type-species is discusse y - 5

LoEsLicH & Tappan (1961, *1179).] nManN, 1937, *1899a, p. 348]. Test with early
Marginulinopsis A. SiLvestri, 1904, *1760, p. 253 stage as in Lenticulina, later uncoiling and rec-

Fic. 407. Nodosariidae (Nodosariinae; 1,2, Tentifrons; 3-5, Palmula; 6, Neoflabellina; 7,8, Planularia;
9, Orthomorphina) (p. C522, C524).
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tilinear as in Marginulina; aperture terminal,
radiate. [Marginulinopsis is similar to Dimorphina,
but differs in having a keeled or angular periph-
ery in the coiled portion.] Jur.-Rec., cosmop.
Fic. 403,9. *M. densicostata THALMANN, Rec.,
Challenger Sta. 24, off Culebra fs., W.Indies, 390
fathoms; holotype (BMNH-ZF 1808) refigured,
originally described as Marginulina costata Batsch
by Brabny (*200, pl. 65, fig. 11), 94,6, X50
(*2117).

Neoflabellina BartensTEIN, 1948, *90, p. 122
[*Flabellina rugosa p'OrBioNY, 1840, *1394, p.
23; SD Cuseman, *433, p. 189] [=Flabellina
D'ORBIGNY in DE LA SaAGRa, 1839, *1611, p. 42
(obj.) (non Voicur, 1834; nec ForBEs & HANLEY,
1851; nec pe Grecorio, 1930)]. Test large, pal-
mate, similar to Palmula but with flattened, paral-
lel sides, and angular or keeled margins, thick-
ened and elevated sutures, surface commonly
highly ornamented with ribs, reticulatons or
nodes. U.Cret.-Paleoc., cosmop. Fic. 407,6. *N.
rugosa  (D'ORBIGNY), U.Cret, Fr.; lectotype
(MNHN) here designated and refigured, X48
(*2117).

Orthomorphina StaiNrorTH, 1952, *1833, ¢ 8
[*Nodogenerina havanensis CusHMaN & BEeERMU-
pEz, 1937, *491, p. 14; OD]. Test rectilinear,
uniserial; chambers inflated; wall calcareous, per-
forate, surface smooth or costate; aperture ter-
minal, rounded, and may have slight neck or
everted rim. [Differs from Nodosaria in having
rounded, rather than radiate, aperture, and from
Siphonodosaria in lacking apertural tooth. Orig-
inally placed in the Heterohelicidae, this form
seems to have no relation to those planktonic
genera and is here transferred to the Nodosariidae.]
Eoc. - Rec., Carib.-Eu.-N. Am.-Pac.-Asia-Atl.
Fic. 407,9. *O. havanensis (CusHMaN & BER-
MUpiz), Eoc., Cuba; 94,5, side, top views of para-
type, X 44 (*2117).

Palmula Lea, 1833, *1099, p. 219 [*P. sagittaria;
OD (M)] [=Planularia NiLsson, 1826, *1358,
p. 342 (type, P. elliptica NiLsson, 1826, SD Loes-
Lich & Tappan, herein) (non Planularia De-
FRANCE, 1826); Frondiculina von MUNSTER in
Roemer, 1838 (mon Lamarck, 1816), *1581, p.
382 (type, F. obliqua von MUNsTER, 1838, SD
LoesLicH & Tappan, herein); Falsopalmula Bar-
TENSTEIN, 1948, *90, p. 124, 127 (type, Flabellina
tenuistriata Franke, 1936, *741, p. 93); Phalso-
palmula AcaLarova, 1960, *3A, p. 79 (nom.
van.)]. Test free, flattened, elongate or palmate,
early portion planispirally coiled in microspheric
forms, or arcuate in megalospheric forms, later
becoming uncoiled and rectilinear, with low,
broad, arched, and equitant chambers, as in
Frondicularia; sutures radial in early portion,
later strongly arched or angled at center of test;
aperture terminal, radiate. [Certain of the geo-
logically older species were separated as Falsopal-
mula, being somewhat smaller, and considered
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to be more closely related to ancestral Lenticulina.
The differences are here regarded as specific only,
as early forms of most nodosariid genera show
their close interrelationship.] L.Jur.-Rec., N.Am.-
Eu. Fic. 407,34, *P. sagittaria, Paleoc., USA
(N.].); 4a,b, side and top views, X5; 3, early
portion of test partially acid-treated to show coil,
X22 (*2117). Fic. 407,5. P. tenuistriata
(Franke), L.Jur.(U.Lias.), Ger.; 5ab, side, top
views of topotype, X 65 (*2117).

Pandaglandulina LoesLicH & Tappan, 1955, *1167,
p. 7 [*P. dinapolii; OD) [=Pandoglandulina
GERKE, 1957, *778, p. 36 (nom. null.)]. Test
free, uniserial, chambers strongly overlapping,
and with slightly arcuate axis; sutures very slightly
radiate in early portion, later horizontal, may be
slightly depressed; aperture terminal, radiate. Mio.-
Rec., Eu. Fic. 408,1,2. *P. dinapolii, L.Plio.,
Italy; I, paratype; 24,5, side, top views of holo-
type; all X 45 (*2117). .

Planularia Derrance in DE BranviLpg, 1826,
*141c, p. 244 (non NiLsson, 1826) [*Peneroplis
auris DEFRANCE 1n DE BLaiNviLLE, 1824, *141a,
p. 178; OD (M)] [=Megathyra EHRENBERG,
1843, *672, p. 409 (type, M. planularia, SD Logs-
LicH & TappaN, herein)]. Similar to Astacolus,
but with compressed sides and carinate margins.
Mio.-Rec., cosmop. Fic. 407,78. *P. auris
(Derrance), Plio., Italy; 7,84, side views; 85,
edge view; all X33 (*2117).

Pseudarcella Spanper, 1909, *1823, p. 199 [*P.
rhumbleri; OD] [=Arpseudarcelloum RHUMBLER,
1913, *1572b, p. 349 (nom. van.) (obj.)]. Test
free, consisting of single conical or plano-convex
chamber; wall calcareous, finely perforate, lamellar
character and microstructure unknown, surface
smooth or reticulate; aperture a large round open-
ing in center of flat to concave surface of test.
[The systematic position is doubtful. Because of
the calcareous wall it is not considered to be re-
lated to the pseudochitinous Arcellidae. Petro-
graphic and X-ray studies of the test wall are
needed to aid in its placement, but none have
been made to date. At least a superficial similarity
to the tests of the Nodosariidae has been noted,
and as all known perforate calcareous unilocular
hyaline foraminifers are currently placed in the
Nodosariacea, the present genus is also tentatively
included.] Eoc. - Mio., Eu.(Fr.-Ger.-Belg.-Italy)-
Carib.(Puerto Rico). Fic. 409,1. *P. rhumb-
leri, M.Oligo., Ger.; la-c, side and apert. views
and axial sec., approx. X55 (*1823). Fic. 409,
2. P. feugueuri Y. LE CaLviz, Eoc., Belg.; 24,5,
oblique side and apert. views, X90 (*1115).
Fic. 409,3. P. campanula Y. LE CaLvez, Eoc.,
Belg.; 3a,b, oblique side and apert. views, X84
(*1115). Fic. 409,4. P. patella GaLLowaYy &
Heminway, U.Oligo., Carib.(Puerto Rico); 44,5,
side and apert. views, X56 (*764).

Pseudonodosaria BoonmocaarT, 1949, *173, p. 81
[*Glandulina discreta Reuss, 1850, ¥1540, p. 366;
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OD] [=Rectoglandulina LoesLicH & TAPPAN, tilinear throughout, chambers embracing strongly,
1955, *1167, p. 3 (type, R. appressa LoEBLICH & at least in early portion, later chambers may be
Tappan, 1955)]. Test free, uniserial and rec- inflated and less embracing; sutures horizontal;

Fic. 408. Nodosariidae (Nodosariinae; 1,2, Pandaglandulina; 3-7, Pseudonodosaria; 8, Tribrachia; 9,10,
Pseudotristix, 11,12, Saracenaria) (p. C522-C52+4).



Fic. 409. Nodosariidae (Nodosariinae; I-4, Pseu-
darcella) (p. C522).

aperture terminal, radiate. Perm.-Rec., Eu.-N.Am.-
Australia-Asia-Pac.-Atl. Fic. 408,3,4. *P. dis-
creta (Reuss), U.Tert., Java; 3a,b, side, top views,
X62; 4, side view, X53 (*2117). Fic. 408,
56. P. obesa (LoeerLicH & Tappan), U.Cret.,
USA(Ark.); microspheric and megalospheric
specimens, X116 (*2117). Fic. 408,7. P. ap-
pressa (LoesLicH & Tappan), U.Cret., USA (Ark.);
7a,b, side, top views, X 107 (*2117).

Pseudotristix K. V. MikLukHO-MakLAY, 1960,
*1279, p. 156 [*Tristix (P.) techerdynzevi; OD]
[=Pseudotristix K. V. MIKLUKHO-MaKLAY, 1958,
*1278, p. 481, 484 (mom. nud.); Tristix (P.)
K. V. MikLukHO-MaKLAY, 1960, *1279, p. 156
(obj.)]. Test uniserial, chambers low, gradually
enlarging, trilobate in section, not overlapping;
sutures straight, horizontal; wall calcareous; aper-
ture terminal, radiate. U.Perm.(Kazan.), Russian
Platform. Fic. 408,9,10. *P.
9a,b, side, apert. views, X66;
X71 (*1279):

Saracenaria DEFRANCE in DE BrainviLpg, 1824,
*14la, p. 176 [*S. italica DEFrRaNCE, 1824; OD
(M)] [=Hemirobulina StacHe, 1865, *1825, p.
227 (twpe, H. arcuatula StacHE, 1865); Saracenel-

tcherdynzevi;
10, side view,
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la FrRANKE, 1936, *741, p. 87 (type; Marginulina
trigona TErQUEM, 1866, *1886, p. 435)]. Test
free, planispiral in early stage, later with tendency
to uncoil; triangular in section, with broad flat
apertural face, the outer margin and 2 angles of
face may be acute and keeled to somewhat
rounded; aperture at peripheral angle, radiate.

Jur.-Rec., cosmop. Fic. 408,11. *S. italica,

Rec., Carib.; 11a,b, side, face views, X35 (*2117).

Fic. 408,12. S. sp., Rec.,, Gulf Mex.; X44
(*2117).

Tentifrons LoesLicH & Tappan, 1957, *1172, p.
225 [*T. barnardi LoeBLicH & Tappan, 1957;
OD]. Test free in early stages, with chambers in
citharine arrangement, loosely coiled, becoming
uniserial, flattened and palmate, with smooth and
centrally excavated chevron-shaped chambers; at-
tached in later stages with equitant chambers
slightly inflated, extremely papillose and fistulose;
sutures raised and thickened in early portion,
slightly depressed in irregular attached portion;
aperture as in Citharinella in early stages, later
stage with numerous apertures at ends of fistulose
extensions. U.Cret., Eu. Fic. 407,1,2. *T.
barnardi, Senon., Eng., I, paratype, X57; 2,
holotype, X21 (*1172).

Tribrachia Scuusert, 1912, *1691, p. 183 [*T.
inelegans LoesLicH & Tappan, 1950; SD Loks-
LicH & Tappan, 1950, *1157, p. 15]. Test free,
elongate, tapering, chambers triangular to trifoli-
ate in section, low, broad, extending backward
toward proloculus at angles, strongly arched up-
ward on concave faces of test; sutures distinct,
strongly arched on sides of test, curving down-
ward at angles; aperture terminal, radiate, may
be produced on neck. M.Jur.-Cret., N.Am.-Eu.

Fic. 408,8. *T. inelegans, M.Jur.(Callov.),
Wyo.; 8a,b, side, top views, X48 (*1157).

Vaginulina p’OrsicNy, 1826, *1391, p. 257 [*Nau-
tilus legumen LinnE, 1758, *1140, p. 711; SD
CusaMmAaN, 1913, *404c, p. 801 [=Vaginulinella
KarTARENKO-CHERNOUsovA, 1956, *1017, p. 68
(nom. null. pro Vaginulina); Vaginula Risso,
1826, *1579a, p. 16 (obj.)]. Test straight to
arcuate as in Dentalina, but compressed or ovate
in section; aperture at dorsal angle, radiate. Trias.-
Rec., cosmop. Frc. 410,1,2. *V. legumen
(LinnE), Rec., Adriatic; Iab, side, edge views;
2, side view; all X 15 (*2117).

Vaginulinopsis SrLvestri, 1904, *1760, p. 251
[*Vaginulina soluta SiLVESTRI var. carinata SIL-
vEsTRI, 1898, *1750, p. 166; =Vaginulinopsis in-
versa (Costa) var. carinata (SiLvestri), 1904,
=Vaginulinopsis carinata (SiLvestrI); SD THAL-
MANN, 1937, *1899a, p. 347]. Test close-coiled,
as in Lenticulina, in early stage, later uncoiling,
slightly compressed as in Vaginulina, aperture at
dorsal angle, radiate. [The type-species was not
fixed by original designation, as was erroneously
stated by THALMANN (1937, *1899a, p. 347).
Vaginulina soluta SiLvesTRI, 1898, was stated to
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Fi1c. 410. Nodosariidae (Nodosariinae; 1,2, Vaginulina; 3, Vaginulinopsis) (p. C524-C525).

be a synonym of Marginulina inversa Cosra
(1856, *392, p. 183) and the variety carinata was
transferred to Vaginulinopsis inversa (Costa)
by SiLvestri, 1904. M. inversa was a homonym
of M. inversa NEUGEBOREN, 1851, hence the spe-
cific name soluta should be retained for the non-
carinate species described by SiLvestri. If re-
garded solely as a subspecies, the present type-
species should be referred to V. soluta subsp. cari-
nata. However, as the types of V. soluta do not
show the early coil, we regard the present form
as a distinct species]. Trias.-Rec., cosmop. Fic.
410,3. *V. carinata, Mio., Sicily; 3a-d, side, edge,
and top views and long. sec., X30 (*1899%a).

Subfamily PLECTOFRONDICULARIINAE
Cushman, 1927

[Plectofrondiculariinae CHAPMAN & Parr, 1936, p. 143 (nom.
correct. pro Plectofrondicularinae Cusuman, 1927, p. 62)]

Test biserial to uniserial; aperture termi-
nal, dentate or cribrate. Eoc.-Rec.
Plectofrondicularia Liesus, 1902, *1134, p. 76

[*P. concara; SD Cusaman, 1928, *439, p. 238]

[=Parafrondicularia AsaNo, 1938, *49, p. 187,

189 (type, P. japonica)]. Test elongate, com-

@)

) 2

pressed, biserial in early stage, later uniserial, su-
tures limbate; aperture terminal, radial with ele-
vated margin at outer edge, projecting laminae be-
tween grooves of aperture may fuse centrally, as
in Amphimorphina, so that aperture consists of
one or more small, irregularly distributed, ellipti-
cal openings. [As shown by MonTANARO GALLITEL-
Lt (1957, *1303, p. 144), this genus does not
have an early coiled stage and no internal aper-
tural modifications and is not related to the
Heterohelicidae or Buliminidae.] Eoc.-Rec., Eu.-
N. Am.-N. Z.-Japan-S. Am.-Carib.-Sumatra-Cyprus.
Fic. 411,1. P. floridana Cusuman, U.Oligo.,
Dominican Republic; 14,5, side, top views of
microspheric form, X65 (*1303). Fic. 411,2.
*P. concava, Tert., Ger.; 2a-d, side and edge views,
X4+ (*1134). Fic.
411,3. P. japonica (Asano), Plio., Japan; 3a,b,
side, top views of holotype, X48 (*2117).
Amphimorphina Neucesorex, 1850, *1349, p. 125
[*A. haueriana; OD (M)] [=Amphimorphinella
Keryzer, 1953, *1031, p. 274 (type, A. butonen-
sis)].

pressed, uniserial in megalospheric form, with

long. and transv. secs.,

Test elongate, early stage may be com-
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Fic. 411. Nodosariidae (Plectofrondiculariinae; 1-3, Plectofrondicularia; 4, Bolivinella; 5-8, Amphi-
morphina) (p. C525-C528).

6 to 10 biserially arranged chambers in micro-
spheric form, chambers equitant in early stage,
then may be inflated; aperture in early stage ra-
dial, ribs between radial grooves converging in
later growth to meet centrally, leaving 3 to 6
pores open between strong radial costae, forming
cribrate aperture; apertural chamberlet may be
present, as in other Nodosariidae. M.Eoc.-Rec.,
Eu.-N.Am.-Carib. Fic. 411,5,6. *A. haueriana,
Mio., Hung. (5), LMio., Fr. (6); JSa-c, side,
basal and top views, X52; 6a,b, side and apert.
views of megalospheric form, X74 (*1303).
Fic. 411,7,8. A butonensis (Keiyzer), Mio.-
Plio., Malay Arch.; 74,6, side, top views of holo-
type: 8, top view of broken paratype showing in-
tercameral openings; all X47 (*1031).

Bolivinella Cusnatan, 1927, *428, p. 79 [*Textu-
laria folium Parxker & JoxEs, 1865, *1418. p. 370,
420: OD]. Test compressed, flabelliform, biserial
throughout, with no trace of coiling present: cham-

© 2009 University of Kansas Paleontological Institute

bers broad, low, sutures may be limbate; aperture
indistinct, but apparently basal and cribrate, aper-
tural face obscured by numerous papillae com-
monly aligned in series radiating from apertural
area. Eoc.-Rec., Australia-Carib.-N.Am.-Eu.-Pac.
F1c. 411,4. *B. folia (PARKER & JoNEs), Rec.,
Fiji; 4a,b, side and apert. views, X130 (*1303).

[Bolivinella was placed by GaLroway (*762) and CusHMAN
(*486) near Bolivinitella in the Bolivinitinae. SiGAL in
PiveTEAU (*1458) placed it in the Heterohelicidae (super-
family Buliminidea). PoxornY (*1478) assigned it to the
superfamily Buliminidea but in the subfamily Plectofrondi-
culariinae, which MonTANARO GaLrITELLI (*1303) elevated
to family rank. The genus is here transferred to the
Nodosariidae, since no trace of internal apertural modi-
fications are seen, for example, internal tubes or tooth
plates such as are characteristic of the Buliminacea. Ac-
cording to MonTaNaro Garurrertr (1957, *1303, p. 144),
“‘the aperture in some specimens seems to consist of a
cribrose lamina, with four or six minute openings and
is covered by numerous papillae, sometimes hirsute and
aligned in radiating rows. . . . An open elongate aperture,
as described by Cushman and figured by Parker and Jones
is only visible when the specimen is damaged. . . ." The
original types of the genotype species in the PARKER & JoNEs
collection in the British Museum (Natural History) were
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Fic. 412. Nodosariidae (Lingulininae; 1-4, Lingulina; 5, Lingulinopsis; 6-8, Lingulonodosaria) (p. C528).
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jsolated by us in 1953. A lectotype was selected (BMNH-
ZF3595, ex 94.4.3.1521) and paratypes isolated (BMNH-
ZF3594), all from beach sand, Melbourne, Australia.]

Subfamily LINGULININAE Loeblich & Tappan,
1961

[Lingulininae LoesLicH & Tarpan, 1961, p. 298)

Test multilocular, chambers arranged in
straight or arcuate series; aperture terminal,
single elongate slit. Perm .-Rec.

Lingulina p’OreicNy, 1826, *1391, p. 256 [*L.
carinata; SD Cusaman, 1913, *404c, p. 61]
[ =Frondicularia (Frondiculina) Gerxg, 1957,
*778, p. 43 (type, F. (F.) dubiella) (non Frondi-
culina LaMarck, 1816; nec Muenster, 1835);
Frondiculinita GERkg, 1961, *782, p. 74 (nom.
nov. pro Frondicularia (Frondiculina) GERKE,
1957)]. Test free, elongate, uniserial and com-
pressed, with succeeding chambers strongly over-
lapping, as in Pseudonodosaria; aperture an elon-
gate terminal slit in plane of compression. Perm.-
Rec., cosmop. Fic. 412,1,2. *L. carinata, Rec.,
Carib. (1), Rec., Sicily (2); 1a,b, side, top views,
X 15 (*2117); 2, long. sec., X 48 (*700). Fic.
412,34. L. dubiella (Gerke), L.Jur.(M.Lias.),
USSR; 3a-c, side, edge, and top views, X68; 4,
sec., X124 (*778).

Berthelinella LoesLicH & Tapean, 1957, *1172, p.
225 [*Frondicularia paradoxa BrrTHELIN, 1879,
*132, p. 33; OD]. Test free, elongate palmate,
flattened; proloculus followed by reduced biserial
stage of 1 or 2 pairs of chambers, later chambers
uniserial and equitant; aperture slitlike, [Berthe-
linella resembles Plectofrondicularia in chamber ar-
rangement and Lingulina in the slitlike aperture.]
Jur., Fr.-Alaska. Fic. 413,1,2. *B. paradoxa
(BertHELIN), L.Jur.(L.Pliensbach.), Fr.; I, side
view; 24,0, side and top views; all X137 (*2117).

Daucinoides pE Krasz & RErat, 1962, *1043, p.
181 [*D. circumtegens; OD]. Test uniserial, sub-
circular in section, elongate proloculus followed
by completely enveloping uniserial chambers, each
succeeding one enclosing all previously formed;
wall calcareous, finely perforate, microstructure not
described, surface may be finely striate; aperture
terminal, commonly a rectilinear slit or more
rarely irregular in form. L.Mio., W.Afr.(Gabon-
Cameroon-Nigeria). Fic. 413,3,4. *D. circum-
tegens, Cameroon; 3a, side view of holotype; 3b6-d,
apert. views of different specimens; 4, median
sec. showing overlapping chambers; all X27
(*1043).

[Originally placed in the Ellipsoidinidae (=Pleurostomelli-
dae), the genus is here classed in the Lingulininae of the
family Nodosariidae, because of the absence of an internal
tube connecting successive apertures. As topotype speci-
mens examined by us are pyritized, no evidence as to
the wall structure is available. Daucinoides is similar to

Incoluraria, but ditfers in having a slitlike, rather than
radial, aperture.)

Ellipsocristellaria Stuvestri, 1920, *1773, p. 57
[*Lingulinopsis sequana BErRTHELIN, 1880, *133,
p. 63: OD (M)]. Test enrolled as in Lentictdina,

Protista—Sarcodina

but with slitlike terminal aperture, as in Lingulina.
L.Cret., Fr. Fi1c. 413,5. *E. sequana (BERTHE-
LIN), Alb., Fr.; 5a-c, side, edge, and top views,
X80 (*133).

Gonatosphaera Guppy, 1894, *843, p. 651 [*G.
prolata; OD)] [=Linguloglandulina SiLvEstri,
1903, *1756, p. 49 (type, L. lacvigata SILVESTRI,
1903)]. Test free, uniserial, with strongly over-
lapping chambers, chambers circular in section, but
with bilaterality shown in some species by develop-
ment of marginal keel which extends from pro-
loculus up sides of test to merge into apertural
lips at apex of test; aperture a terminal, elongate,
narrow slit, with distinctly projecting apertural
lips or flanges which pass laterally into marginal
keel when present. [Differs from Lingulina in be-
ing rounded in section, rather than compressed.
Placed in the DPleurostomellinae by Cusaman
(*431), it differs in having a perforate radial
wall and a symmetrical aperture.] Eoc.-Mio.,
Carib.-S.Am.-Eu. Fic. 413,7. *G. prolata, Mio.,
Trinidad; 7a-c, side, edge, and top views, X40
(*2117). Fic. 413,8. G. laevigata (SiLvestRI),
Rec., Sicily; 84,6, top view and long. sec., X29,
X 32 (*¥700).

Lingulinopsis Reuss, 1860, *1545, p. 23 [*Lingu-
lina bohemica Reuss, 1846, *1538, p. 108; OD
(M)]. Early stage enrolled as in Lenticulina,
later uniserial as in Limgulina, compressed to
slightly ovate in section; aperture a single ter-
minal elongate slit in plane of compression. U.
Cret.-Rec., Eu.-S.Pac. Fic. 412,5. L. carlofor-
tensis BorNEMANN, Rec., Ki Is.; 54,0, side, top
views, X 20 (*2117).

Lingulonodosaria Sicvestri, 1903, *1756, p. 48
[*Lingulina nodosaria Reuss, 1863, *1554, p. 59;
SD GaLroway, 1933, *762, p.252) [=Lingulinella
GERKE, 1952, *777, fide GErkE, 1960, *780 (type,
L. arctica)]. Test elongate, uniserial, ovate in sec-
tion, with very little overlap of chambers; aperture
a terminal slit; differs from Lingulina as Nodosaria
does from Pseudonodosaria. L.Perm.-L.Cret., Eu.-
N.Am.-Sib. Fic. 412,6. *L. nodosaria (Reuss),
L.Cret.(Gault), Eng.; 64,6, side, top views, X120
(*311). Fic. 412,7,8. L. arctica (GERKE),
Perm., Sib.; 74,5, side, edge views; 7c¢, apert. view
of holotype; all X100; 8, long. sec, X132
(*780).

Mucronina EHrRENBERG, 1839, *667, table opposite
p. 120 [*Nodosaria (Mucronine) hasta p’ORBIGNY,
1826, *1391, p. 256; SD (SM) PARKER, JonNEs &
Brapy, 1865, *1419, p. 27] [=Les Mucronines
p’OrBIGNY, 1826, *1391, p. 256 (nom. meg.);
Nodosaria (Mucronina) PARKER, JONEs & Brapy,
1865, *1419, p. 27; Staffia ScuuserTt, 1911,
*1689, p. 78 (type, Nodosaria tetragona Costa,
1855, *391, p. 116); Nodomorphina CusHMAN,
1927, *428, p. 80 (type, Nodosaria compressiuscula
NEeUGEBOREN, 1852, *1350, p. 59)]. Test elon-
gate, narrow, uniserial, strongly carinate margins,
later chambers becoming increasingly compressed;
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aperture a terminal slit; differs from Lingulonodo- (Costa), Pho., Italy; Ia, side view; 1b-f, secs.
saria in compressed sides and keeled margins. of successive test stages, X 15 (*1899a).
Fic. 414,1. M. tetragona  Rimulina p’OrsiGNY, 1826, *1391, p. 257 [*R.

Mio.-Rec., Eu.

Fic. 413. Nodosariidae (Lingulininae; 1,2, Berthelinella; 3,4, Daucinoides; 5, Ellipsocristellaria; 6, Rimu-
lina; 7,8, Gonatosphaera) (p. C528-C530).
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Fic. 414. Nodosariidae (Lingulininae;
nina) (p. C528-C529).

1, Mucro-

glabra; OD (M)]. Test elongate single chamber
with elongate slit aperture extending from apex
about half length of one edge. Rec., Adriatic.
Fic. 413,6. *R. glabra; 6a,b, side, edge views of
holotype, refigured, X77 (*2117).

Family POLYMORPHINIDAE
d’Orbigny, 1839

D'ORBIGNY

[Polymorphinidae in DE LA 1839, p.
xxxix, 131] [All names of family rank and a dagger(t)
indicates partim|——[=Polymorphinidées D'OrBIGNY, 1840,
p. 9 (nom. neg.); —Polymorphinideae Reuss, 1860, p.
230; =Polymorphinidea Reuss, 1860, p. 151; =—Polymor-
phinida JoNes in GrirritH & Henrrey, 1875, p. 320;
=Polymorphinidee Scuwacer, 1876, p. 479; =—Polymorphi-
nina BUrtscHLl in Bronn, 1880, p. 200; —Polymorphinae
DeLace & Herouarn, 1896, p. 138]——[=Enallostéguest
p'ORBIGNY, 1826, p. 260 (nom. nud., nom. neg.); =Tur-
binoidae p’ORrBIGNY in DE LA Sacra, 1839, p. xxxviii, 71
(nom. nud.); =Uvellina Enrenserc, 1839, table opposite
p. 120 (nom. nud.); —Enantiomorphinidae Marig, 1941, p.
142]——[=Ramulinina LaNkEesTer, 1885, p. 847; =—Ramu-
linae Derace & Hirovaro, 1896, p. 138; —Ramulinidae
Lister in Lavkester, 1903, p. 145]

Test multilocular, chambers in spiral or
sigmoidal coil about longitudinal axis of
growth, or biserial or uniserial, typically
somewhat overlapping; aberrant forms
may be irregular and attached; apertures all

develop in same direction, terminal, radiate.
Trias.-Rec.

SAGRA,

©2
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Subfamily POLYMORPHININAE d’Orbigny

1839
[nom. transl. Braby, 1881, p. 44 (ex family Polymorphi-
nidae D'ORBIGNY, 1839]——[=Enantiomorphininae LotsLicH
& Tappan, 1961, p. 298]

Test free, chambers arranged in spiral,
sigmoidal, biserial or asymmetrically alter-
nating series; aperture terminal, radiate.
Trias.-Rec.

Polymorphina p’OrsicNy, 1826, *1391, p. 265 [*P.
burdigalensis; SD GaLLoway & WissLEr, 1927,
*766, p. 53] [=Les Polymorphines D’ORBIGNY,
1826, *1391, p. 265 (nom. neg.); Rostrolina von
ScuricHT, 1870, *1648, pl. 25, 26 (type, Poly-
morphina burdigalensis p'ORrBiGNY, 1826, *1391,
p. 265, SD LoesLicH & TappaN, herein) (obj.);
Glandulopolymorphina A. SiLvestri, 1901, *1752,
p. 17 (type, Polymorphina burdigalensis p’ORrBIG-
Ny, 1826, SD LoeericH & Tappan, herein)
(obj.)]. Test eclongate, somewhat compressed,
commonly twisted; chambers biserial, early ones
may be somewhat sigmoid. Paleoc.-Rec., cosmop.

Fic. 415,1. *P. burdigalensis, Mio.(Burdigal.),
Fr.; la,b, X49 (*2117).

Enantiomorphina Marig, 1941, *1215, p. 144 [*E.
lemoinei; OD]. Test elongate, ovate to subcylin-
drical with chambers overlapping in alternating
series, unequally inclined on longitudinal axis,
although not completely biserial; sutures flush;
aperture terminal, radiate. U.Cret.(Senon.), Eu.

Fic. 415,5. *E. lemoinei, Fr.; 5a,b, opposite
sides; 5S¢, edge view, X 87 (*2117).

Eoguttulina CusumaN & Ozawa, 1930, *514, p. 16
[*E. anglica; OD]. Test with chambers added
in elongate spiral series in planes less than 90°
apart, each succeeding chamber farther from base.
Jur.-U.Cret., Eu., N.Am. Fic. 415,2. *E.
anglica. U.Cret.(Cenoman.), Eng.; 2a-c, opposite
sides and base of holotype, X90 (*2117).

Falsoguttulina BARTENSTEIN & Branp, 1949, *94, p.
671 [*F. wolburgi; OD]. Test with chambers
arranged in low spiral series, in planes approxi-
mately 120° apart; aperture a simple curved slit,
not radiate. L.Cret.(Valangin.), Ger. Fic 415,9.
*F. wolburgi; 9a-d, opposite sides, top, and basal
views, X156 (*2117).

Glandulopleurostomella Sizvestri, 1903, *1757, p.
217 [*Polymorphina  subcylindrica HANTKEN,
1875, *863, p. 60; OD (M)] [=Paleopoly-
morphina CusHMAN & Ozawa, 1930, *514, p. 12,
112 (type, Polymorphina  pleurostomelloides
Franke, 1928, *740, p. 121)]. Test elongate,
early chambers spiral, later ones biserially ar-
ranged. Jur.-Oligo., Eu.-N.Am. Fic. 415,3. *G.
subcylindrica (HanTKEN), L.Oligo., Hung.; X20
(*863). Fic. 4154. G. pleurostomelloides
(FrankEe), U.Cret.(Cenoman.), Ger.; 4a-c, side,
edge, and top views, X56 (*2117).

Globulina p’OrBIGNY In DE LA Sacra, 1839, *1611,
p. 134 [*Polymorphina  (Globuline) gibba
p'OrBIGNY, 1826, *1391, p. 266; SD CusHMAN,
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Fic. 415. Polymorphinidae (Polymorphininae; 1, Polymorphina; 2, Eoguttulina; 3,4, Glandulopleurostom-
ella; 5, Enantiomorphina; 6, Pseudopolymorphina; 7,8, Pyrulinoides; 9, Falsoguttulina) (p. €530, €533).

1927, *433, p. 189} [=Polymorphina (Les Globu-
lines) D'ORrBIGNY, 1826, *1391, p. 266 (nom.
van.); Guttulina (Globulina) p’ORBIGNY in DE LA
Sacra, 1839, *1611, p. 134 (obj.); Aulostomella
AvrtH, 1850, *13, p. 263 (type, A. pediculus ALTH,
1850, SD LoesricH & Tappan, herein)]. Test
globular to ovate, chambers strongly overlapping,

© 2009 University of Kansas Paleontological Institute

added in planes approximately 144° apart; su-
tures flush, not depressed, aperture radiate, but
commonly obscured by fistulose growth. U.Jur.-

Rec., cosmop. Fic. 416,1. *G. gibba, Mio.
(Torton.), Aus.; lal, side, basal views, X415
(*514).

Guttulina D’'ORBIGNY 1n DE La SaGra, 1839, *1611,
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p. 132 [*Polymorphina (Guttuline) communis (Les Guttulines) p’OreioNY, 1826, *1391, p. 266
p’ORBIGNY, 1826, *1391, p. 266; SD GarLLoway (nom. neg.); Guttulina (Guttulina) D'’ORBIGNY
& WissLER, 1927, *766, p. 56] [=Polymorphina in DE LA SAGRa, 1839, *1611, p. 132 (obj); Sig-

Fic. 416. Polymorphinidae (Polymorphininae; 1, Globulina; 2,3, Guttulina; 4,5, Pseudopolymorphinoides;
6, Pyrulina; 7,8, Sagoplecta) (p. C530-C533).

© 2009 University of Kansas Paleontological Institute
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momorpha CusHMAN & Ozawa, 1928, *513, p.
17 (type, S. sadoensis CushzaN & Ozawa, 1928)].
Test ovate to elongate; inflated chambers added in
quinqueloculine spiral series, in planes 144° apart,
each successive chamber extending farther from
base but strongly overlapping; sutures depressed;
aperture radiate. Jur.-Rec., cosmop. Fic. 416,2.
*G. communis (D'ORBIGNY), Plio., Italy; 2a-d,
opposite sides, top view, and diagram. sec., en-
larged (*1611). Fic. 416,3. G. sadoensis
(CusuMaN & Ozawa), U.Plio., Japan; 3a-c, oppo-
site sides and basal view, X45 (*514).

Paradentalina Ucnro, 1960, *1961, p. 60 [*Enan-
tiodentalina muraii Ucnio, 1953, *1960, p. 152;
OD]. Like Dentalina, but with early chambers
definitely biserial. [The Cretaceous species placed
in Enantiodentalina are not congeneric with the
Recent Dentalina communis o’ ORBIGNY, which was
selected as type of Enantiodentalina. As Enantio-
dentalina is thus a synonym of Dentalina, Para-
dentalina was proposed for species with an early
biserial stage]. Cret.-Rec., N.Am.-Eu.-Japan.
Tic. 417,1,2. *P. muraii (Uchio), Plio.-Pleist.,
Japan; 1, holotype, X70; 24,6, side, face views
of paratype, X65 (*1960).

Pseudopolymorphina Cusuman & Ozawa, 1928,
*513, p. 15 [*P. hanzawai; OD). Test elongate;
early chambers in quinqueloculine arrangement,
later biserial; chambers high and overlapping only
slightly; sutures depressed; aperture radiate. Jur.-
Rec., Japan-Pac.-Australia-Atl.-N.Am.-S.Am.-Eu.-
Carib. Fic. 415,6. *P. hanzawai, Plio., Japan;
6a-d, opposite sides, top, and basal views, X15
(*2117).

Pseudopolymorphinoides van BeLrLen, 1946, *113,
p. 41 [*P. limburgensis; OD]. Early stage in-
flated, with chambers in quinqueloculine arrange-
ment, final chamber terminal and compressed;
sutures flush; aperture an elongate slit. [Differs
from Falsoguttulina in being quinqueloculine,
rather than triloculine, in early stage]. M.Eoc.,
Eu.(Neth.). Fic. 416,4,5. *P. limburgensis;
4a,b, side, edge views of holotype; 5, side view
of paratype; all X35 (*113).

Pyrulina p’ORrBIGNY in DE LA SaGra, 1839, *1611,
p. 107 [*Polymorphina (Pyruline) gutta D’ORBIG-
Ny, 1826, *1391, p. 267, 310; OD (M)]
[=Polymorphina (Les Pyrulines) and Poly-
morphina (Pyruline) p'OrsioNy, 1826, *1391, p.
267, 310 (subgeneric names=nom. neg.); Piru-
lina BRoNN & RoEMER, 1853, *214a, p. 88 (nom.
van.); Pyrulinella CusumaN & Ozawa, 1928, *513,
p. 16 (type, Polymorphina lanceolata Reuss, 1851,
*1541, p. 83)]. Test fusiform; early chambers
arranged 1n spiral series approximately 120° apart,
later chambers biserial; sutures flush; aperture
radiate. Jur.-Rec., cosmop. Fic. 416,6. *P.
gutta (D'ORBIGNY), Plio., Italy; 6a,b, side, basal
views, enlarged (*1391).

Pyrulinoides Marig, 1941, *1215, p. 169, 255
[*Pyrulina acuminata p’OrsioNy, 1840, *1394,

© 2009 University of Kansas Paleontological Institute

€533

2a 2b

Fic. 417. Polymorphinidae (Polymorphininae; 1,2,
Paradentalina) (p. C533).

p. 43; OD]. Test free, elongate, fusiform; cham-
bers biserially arranged, much embracing; sutures
oblique, flush; aperture terminal, radiate. [Pyrulin-
oides differs from Pyrulina in being biserial
throughout, and in lacking the early spiral stage.]
Trias.-U.Cret., Eu.-N.Am. Fic. 415,78. *P.
acuminata (D'OrBIGNY), U.Cret.(Senon.), Fr.;
7a,b, lectotype (MNHN), side, and basal views,
X 36 (*2117); 8a-c, opposite sides and basal view
of hypotype, X48 (*2117).

Sagoplecta Tarpan, 1951, *1873, p. 14 [*S. goniata;
OD]. Test free, elongate, early portion biserial,
later portion uniserial and quadrate or flattened
with later chambers equitant and chevron-shaped,
overhanging earlier chambers at angles of test;
wall calcareous; aperture terminal, radiate. [Sago-
plecta differs from Spirofrondicularia in having a
distinctly biserial, rather than tetraloculine, early
stage.] U.Trias., N.Am.(Alaska). Fic. 416,
7,8. *S. goniata; 7a-c, side, basal, and top views
of microspheric holotype, X 95 (*1873); 8a-c, side,
basal, and top views of megalospheric paratype,
X 95 (*1873).

Sigmoidella Cusunan & Ozawa, 1928, *513, p. 18
[*S. kagaensis; OD] [=Sigmoidella (Sigmoidina)
CusHMAN & Ozawa, 1928, *513, p. 18 (type, S.
(S.) pacifica CusHMaN & Ozawa, 1928)]. Test
compressed, chambers arranged in sigmoid series,
those on each side reaching to base and covering
earlier chambers on one side. M.Eoc.-Rec., Japan-
Formosa-Indon.-N.Am.-N.Z. Fic. 418,1. *S.
kagaensis, U.Plio., Japan; la,b, opposite sides of
paratype, X149 (*2117). Fic. 418.2. S. pacifica,
Rec., Philip.; 2a-c, opposite sides and basal view,
X24 (*514).

Sigmomorphina CusHyaN & Ozawa, 1928, *513,
p. 17 [*Sigmomorpha (Sigmomorphina) yoko-
yamai; OD] [=Sigmomorpha (Sigmomorphina)
CusuMaN & Ozawa, 1928, *513, p. 17 (obj.);
Ellisina Lavicker, 1950, *1082, p. 18 (tvpe, El-
lisina spatula LaLicker, 1950) (non Ellisina Nor-
naN, 1903); Pealerina LavLickir in THALMANY,
1950, *1902, p. 43, nom. subst. pro Ellisina
Lavcicker, 1950 (mon Ellisina Noraiax, 1903);

(Sigmomorphinoides) Rotvir-

Sigmomorphina
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rois, 1960, *1589, p. 62 (type, Sigmomorphina added in planes slightly less than 180° apart,
(Sigmomorphinoides)  parisiensis  RouviLLols, forming sigmoid series, each chamber farther re-
1960)]. Test eclongate, compressed, chambers moved from base but strongly overhanging at

Fic. 418. Polymorphinidae (Polymorphininae; 1,2, Sigmoidella; 3, Spirofrondicularia; 4-6, Sigmo-
morphina) (p. C533-C535).
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edges of test; sutures depressed; aperture radiate.
[Sigmomorphinoides was separated by the pres-
ence of 2 apertures on the final chamber, appar-
ently an accidental occurrence in abnormal speci-
mens and not here regarded as of generic im-
portance.] Jur.-Rec., Japan-Eu.-N. Am.-S. Am.-
Cuba-Trinidad-N.Z.-Australia-Antarctic. Fic.
418,4. *S. yokoyamai, Plio., Japan; 4a-c, opposite
sides and top view, X61 (*2117). Fic. 418,5.
S. spatula (LaLIckER), Jur., USA(Mont.); Sa-c,
opposite sides and top view of holotype, X119
(*2117). Fic. 418,6. S. parisiensis RouviLLols,
L.Eoc.(Thanet.), Fr.; 6a-d, opposite sides, top, and
basal view of holotype, X30 (*1589).
Spirofrondicularia Scrusert, 1902, *1681, p. 16
[*Polymorphina frondicularioides CHapman, 1894,
*310, p. 716; SD GaLroway, 1933, *762, p. 262]
[=OQuadrulina Cusaman & Ozawa, 1930, *514,
p. 12, 18 (type, Polymorphina rhabdogonioides
CHaPMaN, 1894, *310, p. 716)]). Test with early
chambers tetraloculine, added in planes 90° apart;
sutures depressed; aperture terminal, radiate. L.
Jur.-L.Cret., Eu——Fic. 418,3. *S. frondiculari-
oides (CHAPMAN), L.Cret.(Apt.), Eng.; 3a0,
side, top views, X192 (*2117).
Tobolia Daiv in N. K. Bykova ez al., 1958, *265,
p. 39 [*T. veronikae=T. veronica E. V. Bykova,
DaIN & Fursenko in Rauzer-CHERNousoVA & Fur-
sENKo, 1959, *1509, p. 17 (nom. van.); OD].
Test globular, chambers added in planes 140°
apart, as in Guttulina, strongly overlapping, su-
tures flush to slightly depressed; slitlike aperture
somewhat produced. U.Cret.(Maastricht.), Sib.
Fic. 419,1. *T. veronikae; la-c, opposite
sides, edge, and basal views, X72 (*265).

Subfamily WEBBINELLINAE Rhumbler, 1904

[Webbinellinae Rhumbler, 1904, p. 224] [=Arwebbina
RuumsLEr, 1913, p. 346 (nom. van.)]

Test attached, one or more chambers con-
nected by stolons, early portion may be
globular or polymorphine, with attachment
rounded or irregularly spreading. Jur.-Rec.

Webbinella RuuMBLER, 1904, *1569, p. 228 [*Tro-
chammina (Webbina) irregularis hemisphaerica
Jones, PARKER & Brapy, 1865, *1002, p. 26,
=Webbina hemisphaerica JoNEs, PARKER & BRraDY,
1865, *1002, p. 27; SD Cusuman, 1918, *411a,
p. 61] [=Arwebbinum RuumsLER, 1913, *1572b,
p. 346 (obj.) (nom. van.)]. Test attached, early
multilocular polymorphine or pyruline stage sur-
rounded by flangelike chamber spreading on sur-
face of substratum; wall calcareous, perforate, no
apparent aperture. [Restudy of the holotype of
the type-species showed it to be a calcareous per-
forate polymorphinid and not an attached arenace-
ous single-chambered form (*1172). L.Cret.-Rec.,
cosmop. Fic. 420,7.  *W. hemisphaerica
(Joves, PaRkER & Brapy), Plio.(L.Crag), Eng.;
X48 (*1172).

=)

©

Fic. 419. Polymorphinidae (Polymorphininae; I,
Tobolia) (p. C535).

Bullopora Quenstepr, 1856, *1495, p. 292 [*B.
rostrata QUENSTEDT, 1857; SD (SM) QUENSTEDT,
1857, *1495, p. 580]. [=dArperneroum RHUMB-
LER, 1913, *1572b, p. 444 (type, Webbina irregu-
laris D'ORBIGNY, 1850, *1397b, p. 111); Pla-
copsum RHUMBLER, 1913, *1572b, p. 445
(type, Webbina breoni TerQuem & PIETTE
in TERQUEM, 1862, *1883, p. 458); Arplacopsum
RuuMBLER, 1913, *1572b, p. 445 (type, Webbina
breoni TERQUEM & PIETTE in TErQUEM, 1862)
(nom. van.)]. Test attached, composed of single
series of hemispherical chambers, rounded to ovate
in outline, earlier chambers may be closely ap-
pressed, later ones connected by more or less well-
developed stoloniferous necks as in type-species; in
microspheric forms chambers increase rapidly in
size, but chambers may all be of approximately
equal size in megalospheric forms; wall calcareous,
perforate; aperture at open end of stolon-like
neck. Jur.-Cret., cosmop. Fic. 420,1. *B.
rostrata, U.Jur.(Malm alpha), Ger.; la-d, X19

(*2117). Fic. 420,2,3. B. breoni (TERQUEM
& Pierte), L.Jur.(Lias.), Fr.; 23a,6, XI10
(*1572b). Fic. 420,4. B. irregularis (p’ORBIG-

Ny), U.Cret, Czech.; 4a, side view, X10; 45,
view of detached specimen, X22; 4c, long. sec.,
X 28 (*1445).

[Bullopora was originally named and figured (QUENSTEDT,
1856, fasc. 2, p. 292, pl. 41, fig. 26 and 1856, fasc. 3, p.
554, pl. 72, fig. 35) with no species named. In 1857,
(fasc. 4, p. 580, pl. 73, fig. 28) B. rostrata was named,
automatically becoming the type of the genus by subse-
quent monotypy. Much confusion concerning the type-
species is found, for it has been variously regarded as a
calcareous imperforate form (*1200, p. 25), considered to
be a senior synonym of Nubeculinella and Nodobacularia
(*1200, p. 27), belonging to the Ophthalmidiidae (*1200,
p. 25, *1478, p. 254), Nubeculariidae (*64, p. 838),
Nodosinellidae (*762, p. 167) or as a calcareous perforate
form belonging to the Polymorphinidae (*486, p. 230,
*1509, p. 264) and including Vitriwebbina as a junior
synonym. LoesLicH & TappaN in 1954, with Drs. E. Bucu
& K. FetreL collected at the type locality, which is an
erosional slope exvosing the Upper Jurassic (Malm alpha),
middle Impressa Mergel, in the valley of Fils, between
Unter Bohringer and Reichenbach i T., northeast of
Reichenbach, Wirttemberg, Germany. The type-species was
clearly stated by QuENsTEDT to be from the lower Weisse
Jura alpha (explanation of pl. 73), not the Oberer Lias,
Zeta zone, .dalensis Mergel, as reported by Erits & Mes-
siNA (*700). The Bullopora recorded from the Lias Zeta
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(p. 292, pl. 41, fig. 26) and from the Brauner Jura Zeta Histopomphus LoEBLICH & TAPPAN, 1949, *1156,

(p. 554, pl. 72, fiz. 35) was never given a specific name, * ; . 5
and does not show the stoloniferous necks which Quen- p. 262 [ Globulina redriverensis Tappan, 1943,

sTEDT stated to be characteristic of the species B. rostrata.) *1872, P- 505; OD]. Test large, early portion

Fic. 420. Polvmorphinidae (Webbinellinae: 1-4, Bullopora: 5, Vitriwebbina: 6, Histopomphus: 7, Web-
binella; Ramulininae: 8.9, Ruamulina: 10, Ramulinella: 11,12, Washitella; 13,14, Sporadogenerina)
(p. C535-C537).
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polymorphine, later attached portion consisting
of branching or bifurcating undivided tubular
chamber; wall calcareous, perforate; aperture
rounded or low arch at ends of tubular chamber.
[Differs from Vitriwebbina in possessing a multi-
locular early polymorphine stage, followed by an
elongate branching tubular attached stage, and
from Webbinella in having an irregular branching
attachment, instead of the circular disclike attach-
ment.] L.Cret.,, N.Am. Fic. 420,6. *H. red-
riverensis (Tappan), L.Cret.(Alb.), USA(Okla.);
X20 (*2117).

Vitriwebbina Cuarman, 1892, *309, p. 52, 53 [*V.
sollasi CHapMaN, 1892; SD CusumMman, 1927, *433,
p. 189]. Differs from Bullopora in having cen-
tral initial chamber surrounded by broad flange-
like chamber rather than uniserial series of simple
chambers; may also have additional chambers after
bilocular beginning; apertures at open ends of
tubular projections from flange. [Lectotype of
V. sollast here designated, specimen figured by
CuapMmaN (*309, pl. 2, fig. 1). CHAPMAN’s speci-
men of fig. 3 is a Bullopora.] Cret., Eu.-N.Am.

Fic. 420,5. *V. sollasi, L.Cret.(Gault), Eng.;

specimen broken free of substratum to which it
had been attached, X70 (*2117).

Subfamily RAMULININAE Brady, 1884
[Ramulininae Braby, 1884, p. 71}

Test free, with one or more chambers
connected by stolons. Jur.-Rec.

Ramulina Jones in WricHT, 1875, *2079, p. 88
[*R. laevis; OD). Test consisting of globular or
irregular chambers loosely connected by stolon-
like necks, or by straight or branching tube with
local irregular chamber-like swellings; apertures
rounded, at open ends of tube or stoloniferous
necks. [Because of confusion concerning the ge-
neric status of R. aculeata (D’OrBIGNY), which has
been referred to both Dentalina and Ramulina,
even in a single publication (*484, p. 67, 100),
it was restudied by us in Paris and found to
represent a true Ramulina.]l Jur.-Rec., cosmop.

Fic. 420,9. *R. laevis, U.Cret,, Ire., X17
(*2079). Fic. 420,8. R. aculeata (D'ORBIGNY),
U.Cret.,, Fr.; lectotype, here designated and re-
figured (MNHN), X 20 (*2117).

Ramulinella Paarzow, 1932, *1405, p. 135 [*R.
suevica; OD (M)]. Similar to Ramulina but with
closely appressed irregularly arranged chambers
and without intercameral stolons. U.Jur.(Oxford.),
Eu.-N.Am.(USA). Fic. 420,10. *R. suevica,
Ger.; side view, X42 (*1405).

Sporadogenerina Cusuman, 1927, *430, p. 95 [*S.
flintii Cusuman, 1927 (=*Ramulina proteiformis
Frint, 1899, *723, p. 321); OD]. Test elongate,
with irregular early portion and later uniserial or
branching stage; chambers inflated, somewhat
overlapping; aperture radiate, terminal in early
stage, later with multiple radiate apertures, ir-
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regularly placed. Rec., Gulf Mex. Fie. 420,
13,14. *S. proteiformis (FLINT); 13, side view of
holotype of S. flintii; 14, side view of hypotype;
both X 25 (*2117).

Washitella Tappan, 1943, *1872, p. 515 [*W.
typica; OD]. Test free, consisting of well-defined
but very irregularly arranged chambers, which
may be in linear or slightly coiled series or vari-
ously branched; apertures simple, rounded, at ends
of series of chambers, commonly more than one
per chamber. [Washitella differs from Sporado-
generina in having rounded, rather than radiate,
apertures and more regular chambers.] L.Crer.
(Alb.)-U.Cret.(Cenoman.), USA (Okla.-Tex.).
Fic. 420,11,12. *W. typica, L.Cret,, Tex. (11),
Okla. (12); 11, hypotype, X75; 12, holotype,
X 75 (¥2117).

Family GLANDULINIDAE Reuss, 1860

[Glandulinidae Reuss, 1860, p. 151] [=Stichostégues
D'ORBIGNY, 1826, p. 251 (partim) (nom. nud., nom. neg.);
=Ovulintda HaeckeL, 1894, p. 185 (nom. nud.)]

Test unilocular or with chambers in bi-
serial, uniserial or polymorphine arrange-
ment; aperture terminal, radial or slitlike,
with simple, straight or curved internal
(entosolenian) tube. Jur.-Rec.

Subfamily GLANDULININAE Reuss, 1860

[nom. correct. LoesLicH & TappaNn, 1961, p. 299 (pro sub-

family Glandulinidea Reuss, 1862, p. 307), nom. transl. ex

family Glandulinidae Reuss, 1860] [=Glandulinea HANTKEN,
75, p. 41)

Test biserial, uniserial or polymorphine;
aperture terminal, radial or slitlike, with
internal tube. Jur.-Rec.

Glandulina p’OrBIGNY in DE LA SAGra, 1839, *1611,
p. 12 [*Nodosaria (Glanduline) laevigata D’ORrBIG-
Ny, 1826, *1391, p. 252; SD CusHMmaNn, 1927,
*433, p. 189]) [=Psecadium Nrucesoren, 1856,
*1351, p. 99 (type, P. ellipticum); Encorycium
EHReNBERG, 1858, *683, p. 12 (type, E. nodo-
saria); Atractolina von ScHLIcHT, 1870, *1648, p.
69 (type, Nodosaria (Glanduline) lacvigata
p’ORBIGNY, 1826, SD LoesLicH & Tappan, here-
in) (obj.)]. Test free, elongate, circular in section,
early portion biserial, later uniserial; chambers
strongly overlapping and increasing in size; su-
tures distinct, flush; aperture terminal, central,
radiate, with entosolenian tube. [Although super-
ficially resembling Pandaglandulina, type mate-
rial of the type-species of Psecadium was stated
by Cusaman (*486, p. 228) to be biserial in the
early stage and thus belongs with Glandulina.)
Paleoc.-Rec., cosmop. Fic. 421,12, *G. laevi-
gata (D’OrBIGNY), Rec., Can. (1), Greenl. (2); 1,
side view; 2, specimen showing internal tube,
X 49 (*1162).

Dainita LoesLicH & TaPPaN, herein [nom. nov. pro
Mariella Dain in N. K. Bykova, ez al., 1958, *265,
p. 41 (non Nowak, 1916; nec MorcH, 1865, nom.
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null. pro Mariaella Gray, 1855)] [*Mariella sibirica Siphoglobulina but with later stage biserial; aper-
Dain in N. K. Bykova et al., 1958, *265, p. 41, ture radiate, with tube attached to one wall of
here designated as type-species)]. Similar to final chamber. L.Cret.(Hauteriv.)-U.Cret.(Maas-

Fic. 421. Glandulinidae (Glandulininae; 1,2, Glandulina; 3,4, Esosyrinx; 5, Siphoglobulina; 6-8, Tristix;
9, Laryngosigma; 10, Globulotuba) (p. €537, C539-C540).
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la

Fic. 422. Glandulinidae (Glandulininae; I, Ento-
lingulina) (p. C539).

tricht.), Eu.-Sib. Fic. 423,1. *D. sibirica
(DaiN), U.Cret.(Maastricht.), Sib.; la-d, oppo-
site sides, edge, and basal views, X 47 (*265).

Entolingulina LoesLicu & Tappan, 1961, *1181,
p. 220 [*Lingulina aselliformis BucHNER, 1942,
*250, p. 121; OD]. Test free, elongate, com-
pressed, of 2 or more chambers in rectilinear
series, commonly with considerable overlap of
earlier chambers; wall calcareous, finely perforate,
hyaline; aperture ovate or elongate slit, with dis-
tinct entosolenian tube projecting into final cham-
ber. Rec., Eu.-Antarctic. Fic. 422,1. *E. aselli-
formis (BucuNER), Rec., Italy; la-c, side, edge,
and top views, X200 (*250).

Esosyrinx LoesricH & Tappan, 1953, *1162, p. 85
[*Pseudopolymorphina curta CusHMAN & OzAawa,
1930, *514, p. 105; OD]. Test free, chambers
biserially arranged throughout and in single plane;
aperture terminal, radiate, with internal tube.
[Esosyrinx differs from Pseudopolymorphina in
being biserial throughout and in having an in-
ternal tube, and from Laryngosigma in having
chambers in a single plane rather than a sigmoid
series.] Rec., Atl. Fic. 421,3,4. *E. curta
(CusHMAN & Ozawa); 3a,b, side and basal views
of holotype, 4, side view of hypotype; all X48
(*1162).

Globulotuba Corvrins, 1958, *375, p. 385 [*G.
entosoleniformis; OD] Test ovate, circular in sec-
tion; chambers in triloculine arrangement, sutures
flush; aperture radiate, with short, free, internal
entosolenian tube. Rec., Australia. Fic. 421,10.
*G. entosoleniformis; 10a,b, side and basal views,
X150 (*375).

Laryngosigma LoesricH & Taprpan, 1953, *1162,
p. 83 [*L. hyalascidia; OD]. Test free, some-
what compressed; chambers biserially arranged,
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added in planes slightly less than 180° apart,
forming sigmoid series with each succeeding
chamber farther removed from base; aperture ter-
minal, radiate, with entosolenian tube. Rec., Atl.-
Arctic-Antarctic-Australia. Fic. 421,9. *L. hya-
lascidia, Alaska; 9a-c, opposite sides and basal
view, X100 (*1162).

[Laryngosigma is similar to Sigmomorphina but differs
in possessing an entosolenian tube within the aperture.
It differs from Esosyrinx in being sigmoid and biserial,
and from Siphoglobulina in being biserial rather than tri-

serial, and in having a free entosolenian tube which is
not attached to the interior chamber wall.]

Oolitella Makivama & Nakacawa, 1941, *1206, p.
242, 243 [*0O. irregularis, OD]. Test with irregu-
larly arranged inflated chambers; wall thin, finely
perforate; aperture terminal, rounded, with ento-
solenian tube. Pleist., Japan. Fic. 424,1-3. *O.
irregularis; 1, holotype, showing entosolenian tube;
2,3, paratypes; all X100 (*1206).

Siphoglobulina Parg, 1950, *1429, p. 332 [*S.
siphonifera; OD]. Test elongate-ovate to subfusi-
form; chambers in triloculine series, strongly over-
lapping but each farther removed from base; aper-
ture radiate, with entosolenian tube extending
downward along inner wall of final chamber and
opening to exterior in short slit at its lower end,
relict slits of earlier chambers remaining visible.
L.Tert.-Rec., Australia-Antarctic. Fic. 421,5.
*S. siphonifera, Mio., Australia; Sa-c, side, face,
and basal views, X44 (*2117).

Tristix Macrapyex, 1941, *1200, p. 54 [*Rhabdo-
gonium liasinum BERTHELIN, 1879, *132, p. 35;
OD] [=Tricarinella TeEN Daxt & SCHIJESMA,
1945, *558, p. 233 (tyvpe, Rhabdogonium exca-
vatum Reuss, 1863, *1554, p. 91; Quadratina

Fic. 423. Glandulinidae (Glandulininae; I, Dainita)
(p. C537-C539).
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Fic. 424. Glandulinidae (Glandulininae; -3,
Oolitella) (p. C539).

Ten Dam, 1946, *552, p. 65 (type, O.
depressula TEN DaMm, 1946)]. Test free, uniserial,
generally triangular in section, but rarely quad-
rate; wall calcareous, hyaline; aperture terminal,
rounded to radiate, with entosolenian tube in at
least some species. [Differs from Glandulina in
being uniserial throughout, angular in section and
with less overlapping chambers.) L.Jur.-Eoc., Eu.-
N.Am. Fi. 421,6. *T. liasina (BERTHELIN),
L.Jur.(L.Pleinsbach.), Fr.; side view, X146
(*2117). Fic. 421,7,8. T. reesidei LoEBLICH &
Tappan, U.Jur.,, USA; 74,0, side and top views
of normal triangular form, X48; 84,6, side and
top views of rarer quadrate form, X64 (*2117).

Subfamily SEABROOKIINAE Cushman, 1927
f{Seabrookiinae Cusuman, 1927, p. 86]

Test compressed, early stage with prolocu-
lus and 2 chambers to whorl, later chambers
added 180° from preceding and completely
enveloping earlier formed chambers; aper-
ture terminal, oval to slitlike, commonly
with thickened lip. U.Crez.-Rec.

Seabrookia Brapy, 1890, *202, p. 570 [*S. pellu-
cida; OD (M)]) [=?Cerviciferina GoppARD & JEN-
seN, 1907, *799, p. 305 (type, C. A#lli Gopparp &
JEnsen, 1907)). Test free, elongate ovate, com-
pressed, early stage with 3 chambers to whorl,
rapidly enlarging chambers 2 per coil in later
stages, completely involute, aperture of successive
chambers at opposite ends of test, as in miliolids;
wall calcareous, perforate, radial in structure, may
have peripheral keel, in type-species aboral end
ornamented with small blunt spines along keel;
aperture a terminal slit bordered by distinct lip.
U.Cret.-Rec., Eu.-Atl.-Pac.-Cuba. Fic. 425,1.
*S. pellucida, Rec., Pac.; la-c, opposite sides and
apert. view, X 140 (*2117).

[Seabrookia has been included in the Chilostomellidae
(*486, *762, *1458) but has a perforate radial wall,
whereas tests of chilostomellid genera are granular. It
resembles some of the Miliolidae in alternation of the
aperture to opposite ends of the test in successive cham-
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bers, but differs from these in having a perforate radial
wall. This wall character and the entosolenian tube
places Seabrookia in the family Glandulinidae.]

Subfamily OOLININAE Loeblich & Tappan, 1961
[Oolininae LoesLicH & Tarpan, 1961, p. 299)

Test unilocular, with slitlike or radiate
aperture and entosolenian tube. Jur.-Rec.

Oolina p’OrBIiGNY, 1839, *1393, p. 18 [*O. laevi-
gata; SD GaLroway & WissLer, 1927, *766, p.
50] [=Ovulina EnrEnBERG, 1845, *675, p. 358
(non Ovulina ScHuLTzE, 1854; nec GruBER, 1884)
(nom. van. pro Oolina p'OrsicNY, 1839) (obj.);
Cenchridium EHRENBERG, 1845, *675, p. 357
(type, C. sphaerula EHRENBERG, 1845); Ento-
solenia WiLLiamsoN, 1848, *2064, p. 16 (type,
E. lineata WiLLIaMsoN, 1848); Entosalenia PARKER
& Jongs, 1857, *1416, p. 278 (nom. van.) (obj.);
Obliquina SecuEnza, 1862, *1712, p. 75 (type,
O. acuticosta SEGUENZA, 1862); Lagenulina TEr-
QuEM, 1876, *1888, p. 67 (type, L. sulcata Ter-
QuEM, 1876, SD LoeeLich & TappPaN, herein);
Entolagena SiLvestri, 1900, *1751, p. 4 (type,
Vermiculum globosum MoNTacu, 1803, *1298,
p. 523); Lagena (Reussoolina) Corom, 1956, *376,
p. 71 (type, Oolina apiculata Reuss, 1851, *1542,
p. 22)]. Test single globular to ovate chamber,
rarely somewhat asymmetrical; surface may be
smooth or ornamented with striae, reticulations
or costae; aperture rounded and may have radia-
ting grooves surrounding aperture on exterior,
internally provided with entosolenian tube; mono-
nucleate; at least some species ectoparasitic on
other foraminifers, having reproductive cycle re-
duced to only asexual generation, with small size
and single nucleus suggesting that haploid stage
is represented. Jur.-Rec., cosmop. Fic. 425,2. O.
lineata (WiLLIAMSON), Rec., Alaska; 24,5, side and
top views, X 75 (*¥1162). Fic. 425,3. O. striato-
punctata (PARKER & JonEs), Rec., Alaska; chamber
broken, showing entosolenian tube, X75 (*1162).

Fic. 425,4. *O. laevigata, Rec., Falk. Is.; 4a,b,
side and top views of holotype (MNHN), X58
(*2117). Fic. 425,5. O. apiculata Reuss, U.

Cret., Pol.; side view, X54 (*700). Fic. 425,

6. 0. acuticosta (SEGUENZA), Mio., Sicily; 6a-c,

side and opposite edges, X30 (*700).

[Oolina marginata is an ectoparasite on Discorbis, and
during its reproductive stage moves to margin of the host,
constructs a chitinoid cyst around the aperture into
which the protoplasm moves after dissolution of the
entosolenian tube. The protoplasm and nucleus then
divide asexually into 2 to 6 parts, each reorganizes,
secretes a calcareous test, leaves the cyst, and returns to
the host (*1109).]

Fissurina Reuss, 1850, *1540, p. 366 [*F. lacvigata;
OD (M)] [=Hyaleina Costa, 1856, *392, p. 366
(type, Fissurina laevigata Reuss, 1850, SD LoEs-
LicH & Tappan, herein) (obj.); Trigonulina SE-
GUENZzA, 1862, *1712, p. 74 (non p’ORrBIGNY, 1846)
(type, T. oblonga SEGUENZA, 1862); Ellipsolagena
A. SiLvEsTRI, 1923, *1774, p. 265, 268 (type, La-
gena acutissima ForNasiNg, 1890, *729, p. 1; Ellip-
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Fic. 425. Glandulinidae (Seabrookiinae; I, Seabrookia; Oolininae; 2-6, Oolina; 7,8, Fissurina; 9,10, Para-
fissurina) (p. C540-C543).

sofissurina A. SILvEsTRI, 1923, *¥1774, p. 265 (type,
Fissurina laevigata Reuss, 1850, SD LoEesLICH &
Tappan, herein) (obj.)]. Test rounded to ovate in
outline; compressed, trigonal or tetragonal in sec-
tion, and may be keeled; surface smooth, costate,
beaded, pitted or reticulate; aperture slitlike to
oval or rounded, in center of fissure-like cavity
at one end of test; entosolenian tube projecting
inward from aperture into chamber cavity. [El-
lipsolagena is a synonym of Fissurina (*1428)
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with the type-species Lagena acutissima FORNASINI,
1890, by monotypy, and not with Lagena ventri-
cosa SiLvesTRI, 1904, as type by subsequent desig-
nation of Cusuman (1927, *431, p. 72).] Cret.-
Rec., cosmop. Fic. 425,7. F. marginata
(MonTacu), Rec., Alaska; 7a-c, side, edge, and
top views, X75 (*1162). Fic. 425,8. *F.
laevigata Reuss, Tert,, Ger.; 8ab, side, apert.
views, X 60 (*1540).
Parafissurina Parr, 1947, *1428, p. 123 [*Lagena
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ventricosa SILVESTRI, 1904, *1758, p. 10; OD]. or crescentic subterminal opening at one side of
Test single ovate chamber, commonly compressed; test, with overhanging hoodlike extension of wall;
surface smooth or rarely keeled; aperture arched entosolenian tube as in Oolina and Fissurina.

Fic. 426. Turrilinidae (Turrilininae; 1,2, Turrilina; 3,4, Buliminella; 5, Buliminellita; 6,7, Neobulimina;
8-12, Buliminoides) (p. C543-C545).

© 2009 University of Kansas Paleontological Institute
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Fic. 427. Turrilinidae (Turrilininae; I, Baggazella) (p. C543).

[The hooded aperture is reminiscent of the
Pleurostomellidae, but the radially built wall shows
relationship with the Oolininae.] M.Eoc.-Rec.,
€OSmMop. Fic. 425,9,10. *P. ventricosa (SiL-
VESTRI), Mio., Italy; 94, side view showing hooded
aperture; 94, opposite side showing entosolenian
tube; 9¢, top view; all X111 (*2117); 10a,b,
profile and cross sec., X55 (*1758).

Superfamily BULIMINACEA
Jones, 1875

[nom. correct. LoesLicm & Taepan, 1961, p. 299 (pro
superfamily Buliminidea GraessNer, 1945, p. 134, and Buli-
minicae Easton, 1960, p. 65, 79)]——[In synonymic cita-
tions superscript numbers indicate taxonomic rank assigned
by authors (superfamily, 2family group); dagger (t) indi-
cates partim] [=2Enclinostegiat Eimer & Fickert, 1899,
p. 682 (nom. nud.); =2Textulinidiat RHUMBLER in KUKEN-
THAL & KRuMBAcH, 1923, p. 88]

Test high trochospiral or modified to bi-
serial or uniserial; wall finely or coarsely
perforate, of radially built calcite; aperture
primary, basal slit, or in apertural face, or
terminal; may have internal tooth plate or
tube, and aperture may be on neck. U.
Trias.-Rec.

Family TURRILINIDAE Cushman, 1927

[nom. transl. LoesLicm & TaepaN, 1961, p. 300 (ex sub-
family Turrilininae CusuMan, 1927)] [=Buliminellidae
Horker, 1951, p. 121] .

Test high trochospiral, with more than 3
chambers to whorl, or may be reduced to
biserial; wall of radially lamellar calcite;
apertural face poreless, formed by outgrowth

from tooth plate, may be radially grooved.
M.Jur.-Rec.

Subfamily TURRILININAE Cushman, 1927

[Turrilininae Cusmman, 1927, p. 65] [=Buliminellinae N.

K. Bykova in RaAuzer-CHErRNousova & Fursenko, 1959, p.

323; =Baggatellinae N. K. Bykova in RAUzER-CHERNOU-
sova & Fursenko, 1959, p. 325]

Test high-spired, with 3 or more cham-
bers to whorl; aperture loop-shaped, in face
of last-formed chamber. M.Jur.-Rec.
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Turrilina ANDREAE, 1884, *19, p. 120 [*T. alsatica;
OD (M)] [=Corrosina Nvird, 1954, *1382, p.
68, 71, 73 (type, C. pupoides)]. Test free, elon-
gate, high-spired, 3 or more chambers to whorl;
wall calcareous, finely perforate, monolamellar,
microstructure unknown, surface smooth or rough-
ened; aperture a small, basal arch in final chamber,
presence or absence of internal tooth plate un-
known. [Originally Corrosina was placed in the
Heterohelicidae, as related to Guembelitria, but
more prismatic in form. Both Turrilina and Cor-
rosina were first described from the Oligocene of
western and central Europe, respectively. More
information is needed as to wall structure and
the presence or absence of an internal tooth
plate.] Eoc.(Ypres.)-U.Oligo., Eu. Fic. 426,1.
*T. alsatica, M.Oligo., Fr.; Iab, side, top views,
X235 (*2117). Fic. 426,2. T. pupoides
(Nvird), U.Oligo.(Chatt.), Fr.; 2a,b, side, apert.
views of holotype, X115 (¥1382).

Baggatella Howe, 1939, *971, p. 79 [*B. incon-
spicua; OD]. Test free, tiny, with relatively low
spire, 4 or 5 chambers to whorl; aperture loop-
shaped, extending up face of final chamber. M.
Eoc.-U.Oligo., N.Am.-Carpathians. Fie. 427,1.
*B. inconspicua, M.Eoc.(Cook Mountain), USA
(La.); la-c, side, basal, and apert. views, X300
(*2117).

Buliminella Cusaman, 1911, *404b, p. 88 [*Buli-
mina elegantissima D'ORrBIGNY, 1839, *1393, p.
51; OD]. Test free, elongate, with high close
spiral formed by numerous very high, narrow
chambers, commonly with many chambers to
whorl and few whorls; wall calcareous, perforate,
radial in structure, apertural face just above aper-
ture poreless to sharp angle of apertural ridge,
surface smooth to striate, rarely spinose; aperture
loop-shaped, with upper end relatively broad, in-
ternal tooth plate connecting aperture with that
of previous chamber. [Early Cretaceous species
referred to Buliminella belong to Praebulimina or
Caucasina.]  U.Cret.(Maastricht.)-Rec., cosmop.

Fic. 426,3,4. *B. elegantissima (D'ORBIGNY),

Rec., Brazil (3), Peru (4); 3a-c, opposite sides

and apert. view, X208 (*2117); 4a, optical sec.
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Praebulimina

Fic. 428. Turrilinidae (Turrilininae; 1-4, Pracbulimina; 5, Rectobulimina; 6,7, Pyramidina)
(p. C545-C546).

showing tooth plate in final chamber from apert.
side, X333; 44, successive tooth plates in optical
sec. from opposite side, X333 (*928¢c).

Buliminellita CUsHMAN & STAINFORTH, 1947, *526,
p. 78 [*B. mirifica; OD]. Test elongate, cham-
bers arranged in high trochospiral coil, approxi-
mately 3 to 5 high, narrow chambers to whorl;
aperture in early stage as in Buliminella but ter-
minal and rounded in adult and produced on neck.
U.Eoc.-Mio., Ecuad.-Afr. Fic. 426,5. *B. miri-
fica, U.Eoc., Ecuad.; 54,6, side, top views of holo-
type, X116 (*2117).

Buliminoides Cusuman, 1911, *404b, p. 90 [*Buli-
mina williamsoniana Brapy, 1881, *196¢, p. 56;
OD] [=Elongobula Finray, 1939, *717c, p. 321
(type, E. chattonensis)]. Test free, elongate, early
chambers in low trochospiral coil, then spire in-
creasing rapidly in height with coiling around
open umbilicus, about 5 chambers to whorl,
aligned oblique to axis, septal walls partially re-
sorbed internally so that chambers open into um-

bilical hollow; wall calcareous, perforate radial in
structure; surface smooth or with prominent longi-
tudinal costae which cross sutures obliquely and
obscure structure externally; aperture umbilical,
with simple tooth plate. [As Elongobula chat-
tonensis differs only in the absence of ornamenta-
tion from typical Buliminoides, the genus is here
regarded as synonymous. The Upper Cretaceous
Elongobula creta FINLAY apparently belongs to
Buliminella.] Oligo.-Rec., Indo-Pac.-W.trop. Atl.
Fic. 426,8-11. *B. williamsoniana (Brapy),
Rec., Fiji (8), Indon. (9-11); 8a-c, opposite sides
and apert. view, X 94 (*¥2117); 9, long. sec. show-
ing tooth plates, X210; 10, long. sec. showing
resorbed internal walls, X150; 11, transv. sec.
showing chambers around hollow umbilical axis,
X150 (*928¢). Fic. 426,12. B. chattonensis
(Fineay), L.Oligo.(Duntroon.), N.Z.; 12a-¢, op-
posite sides and apert. view, X94 (*2117).
Neobulimina CusHMaN & WICKENDEN, 1928, *541,
p. 12 [*N. canadensis; OD]. Test free, elongate,




Foraminiferida—Rotaliina—Buliminacea

C545

Fic. 429. Turrilinidae (Turrilininae; 1, Tosata; 2, Quadratobuliminella; 3, Sporobuliminella)
(p. C546-C547).

early stage triserial, later biserial, not compressed;
chambers inflated; aperture loop-shaped opening
extending up terminal face. L.Cret.(Alb.)-U.Cret.
(Maastricht.), cosmop. Fic. 426,6,7. *N. cana-
densis, U.Cret., Can.; 6a,7a, side views; 6b,7b,
apert. views; all X208 (*2117).

Pracbulimina Horker, 1953, *939, p. 27 [*Buli-
mina ovulum Reuss, 1844, *1537, p. 215 (non
Bulimina ovula p'ORrBIGNY, 1839) =Bulimina
reussi Morrow, 1934, *1319, p. 195; OD] [=Prae-
bulimina HoFker, 1951, *928¢, p. 144, *935, p. 6
(nom. nud.); Praebulimina THaLMANN, 1952,
*1897), p. 979 (type, Praebulimina sp. HOFKER,
1951, *928¢, p. 145, nom. nud.)]. Test flaring,
inflated, chambers triserially arranged, externally

© 2

similar to Bulimina; wall calcareous, perforate,
thick and opaque in appearance; aperture loop-
shaped, with simple internal tooth plate, instead
of complex projecting one of Bulimina. M.Jur.
( Bathon.)-U.Cret.(Maastricht.), cosmop. Fic.
428,1-3. P. reussi (Morrow), U.Cret.(U.Turon.),
Sweden; 1, ext. of megalospheric form, X268; 2,
ext. of microspheric test, X43; 3, long. sec. of
microspheric test, showing successive tooth plates,
X268 (*935). Fic. 4284. P. sp., U.Cret,
Neth.; opened final chamber showing simple tooth-
plate bordering side of apert. opening and ex-
tending to margin of previous septal foramen,

X220 (*928¢).

[Although a generic description was given for Praebuli-
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Fic. 430. Turrilinidae (Turrilininae; 1, Sporobuli-
mina) (p. C546).

mina in 1951 (*928¢c) the genus was a nomen nudum as
no type-species was designated, though various species of
“‘Bulimina’ were discussed under the generic heading.
Another publication in the same year (*935) discussed
only P. ovula, but did not state it to be the type-species.
TuaLMANN (1952, *1897j) cited the Pracbulimina sp.
figured by Horker (*928c) as type-species, but as this
was not a valid named species, Pracbulimina remained a
nomen nudum until the designation by Horker in 1953 of
Bulimina ovulum Reuss, 1844, as type-species. As B.
ovulum Reuss was a homonym of B. ovula D'ORBIGNY,
the former had been renamed by Morrow, 1934, as B.
reussi, which is thus the valid name for the European
species. Horker (1957, *948, p. 184, 187) recognized both
Pracbulimina ovulum (Rruss) and P. reussi (Morrow),
including the original reference of Reuss in both synony-
mies, but regarding the American species as distinct from
the European one. If so, the American species would
require a different name, as B. ovulum Reuss cannot be
resurrected for the European species and B. reussi Mor-
row was proposed only as a nom. nov. for B. ovulum
Reuss. However, Horker regarded Bulimina brevis FRANKE
[=B. brevis p'OrsicNY?] as a synonym of B. reusst
Morrow from the Niobrara formation and the B. reussi
from the American Gulf Coast as synonymous with B.
ventricosa Brotzen, all species being transferred to Prae-
bulimina. Many of the Cretaceous species previously placed
in Bulimina, Buliminella, and Reussella should be re-
ferred to Praebulimina or Pyramidina.)

Pyramidina Brorzen, 1948, *241, p. 62 [*Buli-
mina? curvisuturata BroTzEN, 1940, *239, p. 29;
OD] [=Pyramidina Brorzen, 1940, *239, p. 29
(nom. nud.)]. Test free, flaring, subtriangular in
section, chambers broad, low, triserially arranged
and subangular; wall calcareous, finely perforate,
surface may be somewhat nodose; aperture a high
loop-shaped opening which has tendency to close
at basal part, remaining only as more or less de-
fined suture connecting subterminal aperture to
base of chamber. U.Cret.(Santon.)-Paleoc.(Dan.),
Eu.-N.Am. Fic. 428,6. *P. curvisuturata
(BroTzEN), Paleoc.(U.Dan.); 6a-c, opposite sides
and apert. view, X100 (*239). Fic. 428,7.
P. cushmani (Brorzen), U.Cret.(L.Campan.),
Ger.; apert. portion of long. sec. showing tooth
plates, X160 (*948).

[In 1940, Bulimina? curvisuturata was described by Brot-
zEN (*239) with the statement that it did not wholly
agree with that genus because of a tendency to terminal
development of the aperture, and that it probably should
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be placed in a new genus, Pyramidina. In the discussion
he referred to this species as ‘‘Bulimina (Pyramidina)
curvisuturata,”” but also discussed ‘‘Reussella (Pyramidina)
cushmani,” and since no type-species was designated and
2 species were discussed, the generic name proposed was
invalid until 1948, when type designation was made.
Although the main generic features given by Bro1zEN
were the subangular test shape and tendency for the
loop-shaped aperture to close at the lower part, with only
a suture connecting the opening to the chamber base, the
same apertural characters were shown in Pracbulimina
sp. of Horker (*928c) from the Upper Cretaceous of the
Netherlands. In the diagnosis of Praebulimina (*928c, p.
144) Horker stated that he included “‘those Buliminidae
found in the Upper Cretaceous of Sweden (Brotzen) and
the Netherlands,”” and cited the publication in which
Bulimina? curvisuturata was described. In 1957 Horker
(*948) regarded Pyramidina as a synonym of Reussella,
discussing BRroTzEN’s Rewssella (Pyramidina) cushmani,
but did not mention the type-species. As noted by Hor-
KER (*948, p. 202), the Cretaceous species are finely per-
forate and the tooth plate less complex, in contrast to
the more coarsely perforate true Reussella of the Ceno-
zoic. Pyramidina is therefore here recognized for the
subangular finely perforate species particularly characteris-
tic of the Upper Cretaceous, differing from the more
coarsely perforate, sharply angular or keeled Cenozoic
Reussella. 1t differs from Praebulimina in its low, broad
and angular rather than rounded or inflated chambers.
Pseudouvigerina differs in having a distinctly terminal
aperture in the adult.]

Quadratobuliminella pe Kvrasz, 1953, *1041, p. 435

[*O. pyramidalis; OD]. Test similar to Bulimin-
ella but quadrate in section, chambers elongate,
quadriserially arranged; aperture low and um-
bilical as in Buliminoides. Paleoc.(Dan.), Bav.-
Fr. Fic. 429,2. *Q. pyramidalis, Bav.; 2ab,
side, top views, X174 (*2117).

Rectobulimina Marig, 1956, *1221, p. B249 [*R.
carpentierae; OD]. Test similar to Siphogenerina
in being triserial in early stage, later biserial and
finally uniserial; wall calcareous, perforate; aper-
ture terminal, rounded to oval, flush with surface
and not produced into phialine lip, presence or
absence of internal tooth plates not known. [Recto-
bulimina is tentatively placed in the Turrilinidae,
but information as to the internal structure is
lacking.] U.Cret.(Maastricht.), Belg. F1c. 428,
5. *R. carpentierae; 5a,b, side, apert. views of holo-
type, X77.5 (*1221).

Sporobulimina Stone, 1949, *1842, p. 82 [*S.
perforata; OD]. Test elongate, triserial, wall cal-
careous, perforate, primary aperture narrow elon-
gate slit extending from base of chamber about
half distance up apertural face, supplementary
apertures consist of numerous irregular openings
in face of chamber at one side and adjacent to pri-
mary aperture. U.Cret., Peru. Fic. 430,1. *S.
perforata; la,b, side and apert. views of holotype,
X 82 (*2117).

Sporobuliminella Stone, 1949, *1842, p. 81 [*S.
stainforthi; OD]. Test tightly coiled in low spire;
with about 4 inflated chambers to whorl; primary
aperture low interiomarginal opening with nar-
row lip, with numerous small supplementary aper-
tures over nodose or pustulose roughly circular
area or pore plate extending up terminal face
from primary aperture. U.Cret., Peru. Fi1c. 429,
3. *S. stainforthi; 3a,b, opposite sides of holo-
type, X 93 (*2117).
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Fic. 431. Turrilinidae (Lacosteininae; 1, Lacosteina;
2,3, Spirobolivina) (p. C547).

Tosaia Takavanaci, 1953, *1862, p. 30 [*T.
hanzawai; OD]. Test free, small, flaring, early
stage obscure, triserial completely or through most
of development, rarely with last few chambers in
biserial arrangement; wall calcareous, smooth,
finely perforate, microstructure not known; aper-
ture basal, relatively small, with a narrow bor-
dering lip. [Originally regarded as belonging to
the Heterohelicidae, Tosaia was later questionably
referred to the Buliminidae by MoNTANARO GAL-
LiTeLLr (*1303). Additional information is re-
quired as to wall character and presence or ab-
sence of apertural tooth plate.] Plio., Japan.
Fic. 429,1. *T. hanzawai; la-c, side, basal and
apert. views, X 99 (*1303).

Subfamily LACOSTEININAE Sigal, 1952

[Lacosteininae Sicar in Piveteav, 1952, p. 220]
Early portion planispirally coiled, later
changing abruptly to elongate growth axis
with 2, 3, or 4 chambers to whorl; aperture
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loop-shaped, in face of final chamber. U.
Cret.-U.Eoc.

Lacosteina Marig, 1945, *1216, p. 295 [*L. gous-
kovi; OD]. Test free, elongate; early portion in
planispiral coil of few chambers, later changing
direction of coiling and forming high spire of
about 2 volutions with 3 or 4 chambers to whorl,
chambers inflated; sutures distinct, depressed; wall
calcareous, finely perforate, surface smooth; aper-
ture loop-shaped, at inner margin of final chamber.
U.Cret. (Campan.), Morocco-USA (Alaska-Calif.).

Fic. 431,1. *L. gouskovi, Morocco; Ila-c,

side, edge, and apert. views, X166 (*2117).

[Lacosteina differs from Bulimina and Praebulimina in
having the early planispiral coil perpendicular to the
plane of coiling of its later high-spired part of the test.
Marie (1945, #1216, p. 295) stated that the genus resem-
bled Bulimina in the later stage and the Heterohelicidae
in its initial stage, and accordingly suggested that Laco-
steina represents the ancestral genus of the Buliminidae,
which was therefore derived from a planispiral ancestry,
rather than from the high-spired Terebralina, as CusHMAN
had earlier concluded. Although the ontogeny might
suggest such an ancestry. the geological record does not
bear out this relationship, since the earliest Buliminidae
occur in the Jurassic. Lacosteina is apparently a specialized
offshoot occurring in the Upper Cretaceous.]

Spirobolivina Horker, 1956, *945, p. 915 [*Bolivi-

nopsis pulchella CusHMAN & STAINFORTH, 1947,
*526, p. 78; OD]. Test free, elongate, with early
planispiral stage of about 1.5 volutions, later
biserial, compressed; wall thin, calcareous, finely
perforate; aperture a loop-shaped opening, with
small internal tooth plate similar to Bolivina, tooth
plates of successive chambers differing in orienta-
tion by 180°. [Spirobolivina was proposed for
calcareous perforate species with internal tooth
plate, previously placed erroneously in Bolivinop-
sts, which is an agglutinated form.] Paleoc.-U.
Eoc., S.Am.-N.Am. Fic. 431,2,3. *S. pul-
chella (CusumaN & StaINFORTH), U.Eoc., S.Am.
(Ecuad.); 2, holotype, side view, X80 (*526);
3, long. sec., X120 (*945).

Family SPHAEROIDINIDAE Cushman,
1927

[mom. transl. LoesLich & Taepan, 1961, p. 300 (ex sub-
family Sphaeroidininae Cusuman, 1927)] [=Uvellina EHr-
ENBERG, 1839, table opposite p. 120 (partim) (nom. nud.))
Early portion trochospiral, later strepto-
spiral, with chambers embracing most of
preceding ones; aperture interiomarginal,
with rounded tooth, or with later secondary
sutural openings. U.Cret.-Rec.
Sphaeroidina p’OrBIGNY, 1826, *1391, p. 267 [*S.
bulloides; OD (M)] [=Sexloculina Cz32Ex, 1848,
*545, p. 138 (type, S. haueri); ?Bolbodium
EnreEnBERG, 1872, *687, p. 276 (type, B.
sphaerula)]. Test subglobular, coiling variable,
depending on fluctuation in position of aperture;
chambers hemispherical, few, number depending
on changes of apertural position and relative size
and placement of chambers, each placed centrally
about previous aperture, strongly embracing, me-
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Fic. 432. Sphaeroidinidae; 1-3, Sphaeroidina
(p. C547-C548).

dian apertural planes of later chambers diverging
from those of earlier ones alternating to left and
right, or constantly to one side, or irregularly to
right and left by angle up to 180°, commonly 90°,
in latter case resulting in relatively regular spiral;
wall of calcite, very finely perforate, radial in
structure, surface smooth or faintly roughened
near aperture, which is crescentic slit near suture
and may occur above junction of 3 chambers, bor-
dered by lip, also may have simple or bifid tooth.
[Placed in the Chilostomellidae by Cusaman
(1948, *486, p. 321), it was transferred to the
Cassidulinidae by Vasi¢ex (1956, *1983, p. 160).
However, as both the Chilostomellidae and Cassi-
dulinidae are characterized by a perforate granu-
lar wall structure, the radially built Sphaeroidininae
have been elevated to a separate family by us
(*1177, p. 300) and placed in the superfamily
Buliminacea.] U.Eoc.-Rec., cosmop. Fic. 432,
1-3. *S. bulloides, Rec., Italy (1), Mio.(Torton.),
Czech.(Morav.) (2,3); 1ab, opposite sides of
topotype, X73 (*530); 2ab, 3ab, diagram. fig-
ures showing chamber arrangement, opposite sides
seen through sides of final chamber with preced-
ing whorl indicated by dotted lines, X4+ (*1983).
Pullenoides HorkEer, 1951, *935, p. 10 [*P. senoni-
ensis; OD]. Test free, subglobular, early stage
trochospiral, later chambers planispiral and em-
bracing, with tendency to biseriality; wall cal-
careous, very finely perforate, as in Sphaeroidina,
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opaque, surface smooth, microstructure not de-
termined; aperture a loop-shaped opening in early
stage, later with numerous, small supplementary
sutural openings, no internal tooth plate. U.Cret.
(U.Senon.), Neth. Fic. 433,1-3. *P. senonien-
sis; la-c, opposite sides and edge view, X74
(*2117); 2,3, horiz. and transv. secs., X53
(*935).

Family BOLIVINITIDAE Cushman,
1927
[nom. transl. GrassNer, 1936, p. 127 (ex subfamily Bolivi-
nitinae CusHMAN, 1927, p. 61)] [=Bolivininae GLAESSNER,
1937, p. 420; Bolivinidae Horker, 1951, p. 48]
Test biserial at least in young stage, aper-
ture comma-shaped, parallel to compression
of test, basal or terminal, with internal tooth
plate. U.Tr1as.-Rec.

Bolivinita Cusuman, 1927, *429, p. 90 [*Textilaria

quadrilatera ScHwAGER, 1866, *1703, p. 253; OD].
Test free, compressed, broad sides flat to concave,
rectangular in transverse section, 4 angles of test
with strongly developed axial costae; chambers
biserial throughout, gradually increasing in rela-
tive breadth, proloculus may have one or more
spines; sutures straight, depressed on lateral edges,
oblique and may be limbate on broader faces;
wall thin, calcareous, perforate radial in structure,
completely covered by minute pores and sporadic
larger ones, surface of early portion may be spinose
or vertically costate; aperture basal, subcircular,
elliptical, perpendicular to suture and with bor-
dering lip, tooth plate may project slightly, some-
what arched at upper surface, flaring and curved
internally and may be spatulate at free lower
end, those of successive chambers alternating in
direction. Mio.-Rec., Atl.-Pac.-Kar Nicobar-N.Z.-
N. Am.-Java-Sumatra-Australia. Fic. 434,1-3.
*B. quadrilatera (Scnwacer), Rec., Philip.; Ia,b,
side, edge views of microspheric form; 24,5, side,
edge views of megalospheric form; 3, edge view of
megalospheric form with portion of final cham-
ber removed to show tooth plate; all X65
(*1303).
[Bolivinita closely resembles Bolivina in chamber arrange-
ment and apertural features, differing in its marginal
keels, quadrate section, and absence of retral processes.
Although regarded as a synonym of Bolivina by HOFKER
(1951, *928c, p. 106), Bolivinita, as here understood, has
a more restricted geologic occurrence, and therefore its
retention seems to be useful. Such a taxonomic modifi-
cation, with specialized morphology and limited geologic
occurrence, may be afforded generic or subgeneric status
by different workers, but is here regarded as of generic
status.]

Altistoma pe Krasz & Rirat, 1962, *1043, p. 180
[*A4. scalaris; OD]. Test bisenal, strongly over-
lapping chambers with lobulate lower margin,
sutures depressed; wall calcareous, finely perforate,
surface smooth; aperture large, high symmetrical
arch bordered by thickened lip, in laterally com-
pressed apertural face. Eoc.-L.Mio., W.Afr.
(Gabon). Fic. 434,4. *A. scalaris, L.Mio.;
4a-c, side, edge, and apert. views of holotype,
X133 (*1043).

009 University of Kansas Paleontological Institute
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Fic. 433. Sphaeroidinidae; 1-3, Pullenoides (p. C548).

Bolivina p’OrBicNY, 1839, *1393, p. 60 [*B. plicata;
SD Cusuman, 1911, *404b, p. 31] [=Grammosto-
mum EHRENBERG, 1839, *667, table opposite p.
120 (type, G. tenue); Proroporus EHRENBERG,
1844, *673, p. 75 (type, P. lingua); Clidostomum
EHRENBERG, 1845, *675, p. 358 (type, C. poly-
stigma); Afrobolivina ReymenT, 1959, *1557, p.
19 (type, 4. afra)]. Test elongate, may be some-
what compressed; chambers broad, low, biserially
arranged throughout, basal margins of chambers
with retral processes or backward directed cham-
ber overlaps; wall calcareous, perforate, radial in
structure, smooth, striate, or costate and may
have marginal keel; aperture a narrow, elongate
loop up chamber face, one margin ending blindly
or bent upward as collar, opposite border attached
to one side of doubly folded internal tooth plate
(U-shaped in section), attached half of tooth plate
projecting inward to coalesce with free half of
tooth plate of previous foramen, free half of
tooth plate projecting through aperture at one
extremity and bisecting it, narrowing rapidly in-
ward, tooth plate thus being trough-shaped struc-
ture with concave portion alternately turning from
one side to opposite in successive chambers. U.

Cret.-Rec., cosmop. Fic. 434,7. *B. plicata,
Rec., Panama; 7ab, side, apert. views, X99
(*2117). Fic. 434,8,9. B. afra (REYMENT),
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U.Cret.(Maastricht.), Nigeria; 84,6, side and top
views of microspheric test showing surface ribs
and chamber overlaps, X40; 9, dissected final
chamber showing rear side of tooth plate (2),
intercameral foramen (f), lip of preceding tooth
plate (1), apertural depression (d), crenulated ter-
minal wall of penultimate chamber (¢) and cren-
ulations from interior (cr), X147 (*1557).

[Although it has been stated that Bolivina and Virgulina
[=Fursenkoina] are intergradational (*472), Bolivina, as
all Buliminacea, has a perforate radial wall structure,
and Fursenkoina has a perforate granular wall structure.
Horker (*928c), ReyMenNt (*1557) and others have re-
garded Bolivinita and Bolivinoides as synonyms of Boli-
vina, but they are here considered to be distinct, although
all are biserial in chamber arrangement and possess inter-
nal tooth plates. The differing geologic ranges of these
distinct morphologic types seem to indicate their generic
validity. Bolivina is therefore restricted to include biserial
species with internal tooth plates, basal aperture, radially
built perforate hyaline walls, and chamber retral projec-
tions or overlaps, varying from a few broad lobes, as
in the type-species, to the numerous smaller projections,
as in Afrobolivina afra. As the so-called secondary verti-
cal septa described for .4frobolivina are merely internal
indentations of the wall between chamber overlaps, Afro-
bolivina is regarded as a synonym of Bolivina. Species
without chamber overlaps, commonly keeled and strongly
compressed, are placed by us in Brizalina.]

Bolivinoides Cusuman, 1927, *429, p. 89 [*Bolivina
draco Marsson, 1878, *1228, p. 157; OD]. Test
free, rhomboidal, flaring, compressed; chambers
low and broad, biserially arranged throughout;
septa thick, sutures oblique, obscured externally
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by strong ornamentation; wall calcareous, single- strong longitudinal costae and tuberculate; aper-
layered, lamellar, finely perforate, radial in struc- ture elongate, loop-shaped, basal, extending up
ture, interior tuberculate, exterior surface with face of final chamber with bordering lip and in-

FiG. 434. Bolivinitidae; 1-3, Bolivinita; 4, Altistoma; 5,6, Brizalina; 7-9, Bolivina (p. C548-C549, €552).
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ternal tooth plate. [Bolivinoides may have an in- exterior chamber overlaps or retral processes found
ternal tuberculate wall, but does not show the in Bolivina, as here restricted. It is also char-

6a 6b 7a 7b 7c

Fic. 435. Bolivinitidae; 1,2, Bolivinoides; 3, Grimsdaleinella; 4, Tappanina; 5, Unicosiphonia; 6,7,
Gabonella (p. C549-C555).
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acterized by heavy longitudinal ornamentation.]
U. Cret.(U. Santon.)-Paleoc., Eu.-N. Am.-Carib.-S.
Am.-Australia-N.Z.-Indon. Fic. 435,12. *B.
draco (Marsson), U.Cret.(Campan.), Ger.; la-c,
side, edge, and top views, X 97; 2, dissected speci-
men showing thick septa, internally tuberculate
wall, and apert. tooth plate in later chambers,
X100 (*1303).

Brizalina Costa, 1856, *392, p. 296 [*B. aenarien-
sis; OD (M)]. Test elongate, tapering, commonly
compressed and laterally carinate, biserial through-
out, lacking basal chamber lobes, crenulations or
retral processes of Bolivina but having straight or
curved, commonly limbate sutures; wall calcareous,
perforate, radially built, with ornamentation con-
sisting of variously arranged pores, longitudinal
costae, carinae, and marginal or apical chamber
spines; aperture loop-shaped, extending up from
base of final chamber, with tooth plate as in
Bolivina. U.Trias.-Rec., cosmop. Fic. 434,5;
436,1. *B. aenariensis, Rec., Ire. (434,5), Plio.,
Italy (436,1); 434,5a,b, side and apert. views,
X 75 (*472); 436,1a,b, holotype, side, edge views,
approx. X 60 (*700). Fic. 434,6. B. sp. cf. B.
vadescens (Cusaman), Rec., Sweden; 6a,b, side
view and edge view showing projecting tooth
plate, X140 (*924). Fic. 436,2. B. pseudo-
punctata (HocLunp), Rec., Sweden; 2a, optical
sec. of apert. end showing internal tooth plate
in alternating arrangement; 24, transv. sec. of
final chamber through aperture showing U-shaped
sec. of tooth plate fastened at one border to
chamber wall, X500 (*924).

[Brizalina, as here emended, includes many species pre-
viously placed in Bolivina that do not show retral
chamber processes or crenulations, such as are found in
Bolivina plicata. The original description of Brizalina
erroneously described the presence of a neck; this was
on the basis of a broken specimen in which only the axis
and tooth plates of the final pair of chambers were pre-
served. Similar preservation has been noted in many
specimens of the type-species.]

Gabonella pe Krasz, Marie & MEe1jer, 1960, *1042,
p. 167 [*G. elongata pe KrLasz & MEeijer; OD].
Test free, elongate, biserial, chambers broad and
low, plane of biseriality somewhat twisted; sutures
strongly depressed, commonly with strong re-
entrant toward center of chamber margins; wall
calcareous, finely perforate, radial in structure;
aperture hook-shaped, extending upward from
base of final chamber, then curving sharply to
run nearly parallel to suture, with narrow bor-
dering lip. [Gabonella differs from Grimsdaleinella
in its distinctly twisted test, low hook-shaped
aperture, and small tooth, instead of high comma-
shaped aperture. It differs from Bolivina in lack-
ing crenulated sutures or retral chamber processes
and distinctive tooth plate.] U.Cret.(Santon.-
Maastricht.), ?Paleoc.(Dan.), Afr. Fic. 435;
6,7, *G. elongata, U.Cret.(Maastricht.), Gabon;
6a,h, side and edge views showing twisted test
and deeply incised sutures: 7a-c, opposite sides
and edge of specimen in which twisting results
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Fic. 436. Bolivinitidae; 1,2, Brizalina (p. C552).

in nearly quadrate test, apert. tooth visible; all
X 62 (*2117).

Grimsdaleinella Borii, 1959, *162, p. 1 [*G.
spinosa; OD]. Test free, chambers biserially ar-
ranged, inflated, and laterally produced into spine-
like extensions; wall calcareous, finely perforate,
surface smooth, hispid or striate; aperture an
asymmetrical arch or slit extending up face, pres-
ence or absence of tooth plate unknown. U.Cret.
(Turon.-Coniac.), Trinidad. Frc. 435,3- *G.
spinosa; 3a-c, opposite sides and top view of holo-
type, X73 (*162).

[Originally regarded as belonging to [he Heterohelicidae,

and differing from Chiloguembelina in  having lateral
spines, the genus is here judged to belong probably to
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Fic. 437. Bolivinitidae; 1,2, Laterostomella
(p. €553).

the Bolivinitidae, as indicated by its loop-shaped aper-
ture and broad low chambers, although no information is
available as to the presence of an internal tooth plate.
The original generic description stated *‘biserially arranged
throughout or planispiral in early stage,”” but the descrip-
tion of the type-species of the monotypic genus stated
“‘biserial throughout,"” further suggesting the paossibility
of a relationship with the Bolivinitidae.]

Laterostomella DE Krasz & RéraT, 1962, *1043, p.
177 [*L. guembeliniformis; OD]. Test elongate,
biserial, chambers inflated; sutures depressed; wall
calcareous, finely to coarsely perforate, with rugose
or striate surface; aperture elongate, with border-
ing lip, situated in cavity at one side of apertural
face, outer margin somewhat flaring and infolded
to form tooth plate. Mio., W.Afr.(Gabon). Fic.
437,1,2. *L. guembeliniformis, Burdigal.; la-c,
opposite sides and edge view of holotype; 2, dis-
sected specimen showing tooth plate; all X133
(*1043).

Loxostomoides Reiss, 1957, *1528a, p. 241 [*Boli-
vina applini PLUMMER, 1927, *1461, p. 69 (recte=
B. applinae); OD) [=Bolivina (Loxostomoides)
ReyMENT, 1959, *1557, p. 16 (obj.)]. Test free,
narrow, elongate, oval in section; chambers bi-
serial, with tendency to become uniserial in later
stage; sutures with retral processes or crenulations
of base of chambers; wall calcareous, perforate,
radial in structure; aperture an elongate loop ex-
tending from base of chamber in early stages, be-
coming areal in later stages although never central
and completely terminal, internal tooth plate pres-
ent. U.Cret.(Senon.)-Paleoc., N.Am.-Israel.
Fic. 438,1. *L. applinae (Prummer), Paleoc.

€553

(Midway.), USA(Tex.); la-c, side, edge, and
apert, views, X 50 (*472).

Rectobolivina Cusuman, 1927, *431, p. 68 [*Sag-
rina bifrons Brapy, 1881, *196¢c, p. 64; OD]
[=Geminaricta Cusaman, 1936, *468, p. 61
(type, Bolivinella virgata Cusuman, 1929, *441,
p. 33)]. Test elongate, may be slightly com-
pressed or circular in section, in early stage
biserial, later uniserial, biserial stage much re-
duced in megalospheric generation and may con-
sist of only slightly eccentric second chamber; wall
calcarcous, finely perforate, radial in structure,
surface smooth, nodose, or more commonly longi-
tudinally costate; aperture terminal, rounded to
elongate, with internal twisted tooth plate, those
of successive chambers alternating in position in
planes 180° apart. M.Eoc.-Rec., cosmop. Fic.
438,2-5. *R. bifrons (Braby), Rec., Pac.; 24,
side and apert. views of microspheric test; 3a,b,
side and apert. views of megalospheric test, X 65
(*2117); 4, sec. showing tooth plates; 54,6, side
and edge views of isolated tooth plate, enlarged
(*928¢). Fic. 438,6-8. R. virgara (CusHMAN),
Mio., Fr.; 6a,, side and apert. views of holotype
with only biserial stage; 74,6, 84,5, side and apert.
views of hypotypes, X102 (*2117). Fic. 438,
9-11. R. raphana (PARKER & JoNEs), Rec., Ind.O.;
9-11a,b, side and apert, views of paratypes show-
ing variation in degree of biserial development,
X55 (*2117).

[As shown by Horker (1951, *928c), many species pre-
viously have been placed incorrectly in Siphogenerina,
Loxostomum, and Bifarina that should be assigned to Rec-
tobolivina, as they are unlike the type-species of those
genera. The present generic definition of Recrobolivina
also includes the type-species of Geminaricta, hence the
latter is a junior synonym. The type-specimens of Uwsig-
erina (Sagrina) raphanus PARKER & JONES were examined
by us in 1953 in the British Museum (Natural History); a
lectotype was selected and is here designated (BMNH-
ZF3582), together with paratypes (BMNH-ZF3581), on Re-
cent Chama hippopus from the Indian Ocean. As the type-
specimens of this species have up to 22 ribs and are either
biserial in the early stage or uniserial throughout, they
are regarded as specifically and generically distinct from
Siphogenerina costata SCHLUMBERGER for which the species
had been considered a senior synonym. S. costata has 5 or
6 costac, an early triserial microspheric stage, and a
biserial early stage in the megalospheric form. It was also
regarded as a Rectobolivina by Horxker (1951, *928¢, p.
62). The ‘‘double aperture” of Geminaricta was illustrated
only on broken specimens. Complete specimens show only
an elongate aperture. Probably an erroneous interpretation
of the fragmentary remains of the tooth plate led to separ-
ating Geminaricta as a distinct genus.]

Tappanina MonTaNarRo GarurTeLni, 1955, #1301,
p. 190 [*Bolivinita selmensis Cusuman, 1933,
*459, p. 58; OD]. Test biserial, flaring, sides
flattened, resulting in transverse section; chambers
cuneiform, apparently concave on broad sides,
more or less inflated laterally, with well-developed
horizontal or arched rib across chambers and
along zigzag suture and lateral margins; sutures
depressed, straight or arched; wall calcareous, fine-
ly perforate, surface appearing reugh owing to
development of ridges; aperture narrow, elongate,
at base of final chamber, with tooth plate as in
Bolivina. [Tappanina is characterized by its strong
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horizontal carinae, narrow incised sutures, and de- acteristic of Loxostomum, but it differs in the
gencration into discontinuous thickenings of the bolivine character of the aperture.] U.Cret.-Paleoc.,
4 axial lamellar sutural costac which are char- N.Am.-Eu. Fic. 435,4. *T. selmensis (CusH-

Fic. 438. Bolivinitidae; 1, Loxostomoides; 2-11, Rectobolivina (p. C553).
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MAN), U.Cret.,, USA(Tenn.); 4ab, side, apert. crenulata; OD]. Test similar to Rectobolivina but
views of holotype, X130 (*1302). chambers with basal crenulations or retral processes
Unicosiphonia Cusaman, 1935, *465, p. 81 [*U. as in Bolivina and Loxostomoides; aperture ter-

Fic. 439. Islandiellidae; 1-4, Islandiella; 5,6, Cassidulinoides; 7,8, Orthoplecta; 9, Stichocassidulina
(p. €C556).
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minal, rounded, with internal columellar process
or tooth plate. Tert., Atl.(Georges Bank). Fic.
435,5. *U. crenulata; 5ab, side, top views of
holotype, X 64 (*2117).

Family ISLANDIELLIDAE
Loeblich & Tappan, n.fam.

Test with biserially arranged enrolled
chambers, at least in early stage, or de-
rived from such, later stage may uncoil; as
in Cassidulinidae, but with calcareous, per-
forate, radiate fibrous wall and primary
aperture provided with internal tooth plate
extending inward from aperture to previous
foramen. ?U.Cret., Paleoc.-Rec.

Islandiella Ngrvane, 1958, *1361, p. 26 [*Cassi-
dulina islandica Ngrvang, 1945, *1359, p. 41;
OD] [=Cassilamellina VoLosHINovVA, 1960, *2020,
p. 59 (type, Cassidulina californica CUSHMAN &
HucHes, 1925, *508, p. 12)]. Test relatively large,
lenticular to subglobular, periphery rounded, um-
bilicus closed; chambers biserially arranged and
planispirally enrolled, sutures slightly depressed;
wall calcareous, thick, perforate, lamellar, radiate,
fibrous in microstructure, surface smooth; aperture
elongate, interiomarginal opening, with internal
platelike tooth extending from posterior edge of
aperture to anterior corner of preceding foramen
and with free margin projecting from aperture and
partially closing it. [Islandiclla differs from Cassi-
dulina in having a radiate, instead of granular,
wall structure and in the presence of an internal
tooth plate.] ?U.Cret., Paleoc.-Rec., cosmop.
Fic. 439,1-3. *1. islandica (NgRvaNG), Rec., Ice-
land; 1a,b, opposite sides, showing elongate aper-
ture and projecting tooth plate; 2, partially dis-
sected specimen showing free tongue of internal
platelike tooth at base of open chambers; all X33
(*1361); 3, isolated tooth plate, enlarged (*928¢).

Fic. 4394. 1. californica (CusHaMaN &
Hucues), Pleist.,, USA(Calif.); 4a,b, side, edge
views, X 37 (*766).

Cassidulinoides Cusuman, 1927, *431, p. 84 [*Cassi-
dulina parkeriana Braby, 1881, *196¢, p. 59; OD].
Test free, elongate, robust, early stage subglobu-
lar with chambers biserially arranged and en-
rolled as in Cassidulina, later uncoiling, but con-
tinuing biserial development; wall calcareous, per-
forate, radial in structure; aperture in adult loop-
shaped, extending upward from base of chamber
into rounded opening at its summit. U.Eoc.-Rec.,
Atl.-Pac.-N. Am.-Australia-S. Am.-Carib.-Indon.-
Japan-Eu. Fic. 439,56. *C. parkeriana
(BrapY), Rec., Falk. Is.; Sa-c, opposite sides and
top view, X153 (*2117); 6, isolated tooth plate,
enlarged (*928¢).

Orthoplecta Brapy, 1884, *200, p. 355, 428 [*Cassi-
dulina (Orthoplecta) clavata; OD (M)] [=Cassi-
dulina (Orthoplecta) Erapy, 1884, *200, p. 355,
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428 (obj.)]. Test free, elongate, narrow, slightly
arcuate, of nearly equal diameter throughout, no
regular chamber arrangement, but with spiraling
internal column, which gives extremely irregular
septation as it spirals and in places touches exterior
wall; wall calcareous, finely perforate, radial in
structure; aperture subterminal, ovate, just above
sutural junction. [Although originally considered
a subgenus of Cassidulina, Orthoplecta has a per-
forate radial rather than a granular wall struc-
ture, and is neither cassiduline nor biserial in the
early stage.] Rec., Pac. Fie. 439,78. *O.
clavata; 7a,b, side, top views of holotype; 8, dis-
sected hypotype, X146 (*1166).
Stichocassidulina Stong, 1946, *1841, p. 59 [*S.
thalmanni; OD]. Test subglobular, periphery
rounded; chambers inflated, biserial and enrolled
as 1n Islandiella, involute; sutures depressed; wall
calcareous, finely perforate, microstructure un-
known; aperture large loop-shaped opening in
apertural face, perpendicular to basal suture, par-
tially covered by toothlike plate, numerous small,
secondary, sutural openings also occurring along
all sutures of test. [Stichocassidulina is here placed
with Islandiella because of the presence of the
apertural tooth. Confirmation of its placement
requires information as to the wall microstruc-
ture.] U.Eoc., S.Am. Fic. 439,9. *S. thal-
manni, Peru; 9a-c, opposite sides and edge view
of holotype, X80 (*2117).

Family EOUVIGERINIDAE Cushman,
1927

[nom. transl. LoesLicn & Tappan, 1961, p. 300 (ex sub-
family Eouvigerininae Cusuman, 1927, p. 63)]——[=Stilos-
tomellinae Finray, 1947, p. 275]

Test biserial in young, later may become
uniserial; aperture terminal, with internal
siphon, and may have everted phialine lip.
L.Cret.-Rec.

Eouvigerina Cusaman, 1926, *424, p. 4 [*E.
americana (=Loxostomum aculeatum FEHREN-
BERG, 1854, *680, p. 22); OD] [=Zeauvigerina
Finvay, 1939, *717a, p. 541 (type, Z. zelandica)].
Test biserial throughout, but may be slightly
twisted, final chamber nearly central in position;
sutures depressed; wall calcareous, finely perforate,
surface may be smooth, carinate or hispid; aper-
ture terminal, with neck and phialine lip, com-
monly with crenulated margin, internally with
thin columellar tooth plate. [Although the presence
of an internal apertural tooth plate has not been
demonstrated in the type-species of Zeauvigerina,
owing to unfavorable preservation and lack of
sufficient material for sectioning, it is here re-
garded as congeneric with Eouvigerina because
of the similarity in chamber arrangement and
apertural characters, including the crenulated phia-
line lip.] L.Cret.(Alb.)-U.Eoc., N.Am.-N.Z.-Eu.
Fic. 440,1-3. *E. aculeata (EHRENBERG),
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internal tooth plate, X162 (*1303); 3a,b, vert.
secs. through breadth and thickness showing char-

acter of tooth plates, X106 (*948).

U.Cret.(Campan.), USA (Tex.) (1,2), Neth. or
Ger. (3); lab, side, apert. views of holotype of E.

americana, X 162; 2, dissected specimen showing Fic. 440,

Fic. 440. Eouvigerinidae; 1-4, Eouvigerina; 5,6, Siphonodosaria; 7-11, Stilostomella (p. C556-C559).

© 2009 University of Kansas Paleontological Institute
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Fic. 441. Eouvigerinidae; 1-3, Millettia; 4-6, Siphogenerinoides (p. C558).

4. E. zelandica (FinLay), Up.M.Eoc., N.Z.; 44,5,
side, top views of paratype, X180 (*1303).
Millettia ScuuserT, 1911, *1689b, p. 89 [non
SHERBORN, 1893, *1731a, p. 206, mom. correct.
pro Milletia WricHT, 1889, *2080, p. 448 (nom.
nud.); non Milletia Duncan, 1889] [*Sagrina?
tessellata Brapy, 1884, *200, p. 85; SD SCHUBERT,
1911, *1689a, p. 320] [=Schubertia A. SILVESTRI,
1912, *1772, p. 68 (non Schubertia GistL, 1848)
(nom. subst. pro Millettia ScrHusert, 1911)
(obj.)]. Test free, elongate, narrow, arcuate, very
early portion biserial, later portion consisting of
few elongate subcylindrical chambers. rapidly in-
creasing in height and subdivided into chamber-
lets by vertical and horizontal partitions in honey-
comb pattern, chamberlets arranged in regular
transverse rows; wall calcareous, perforate radial
in structure; surface marked into hexagonal pat-
terns by junction of chamberlet walls with outer
wall; aperture terminal, rounded with slight lip
and internal tooth plate. Rec., Pac. Fic. 441,
1-3. *M. tessellata (Brapy), Admiralty Is. (1),
Indon. (2,3); Iab, side, top views of lectotype
(BMNH-ZF2359), X146 (*1166); 2, long. sec.,
showing tooth plates, X160; 3, horiz. sec. show-
ing vertical partitions and chamberlets, X210
(*928¢).
[Horker (1951, *928c, p. 67) incorrectly restricted the

genus Sagrina to S. tessellata, but the type of Sagrina is
S. pulchella by monotypy. Furthermore, S. tessellara had

O 2009 University of Kansas Paleontological Institute

been made the type-species for Milletzia and Schubertia.
Schubertia was proposed as a replacement for Millettia
ScHUBERT (non SHERBORN; non Milletia WRIGHT; nec Milletia
DuNcaN), but Schubertia is also preoccupied by the mol-
luscan genus Schubertia GistL, 1848. Furthermore, Mil-
lettia SHERBORN (nom. correct.) and Milletia WRIGHT were
both nomina nuda, hence have no standing in zoological
nomenclature. Milletia Duncan, 1889, is an echinoid
genus, but according to the Rules of Nomenclature (Art.
56) a difference in spelling of even one letter is sufficient
to prevent generic homonymy; hence Millettia SCHUBERT is
here reinstated.]

Siphogenerinoides Cusaman, 1927, *431, p. 63
[*Siphogenerina plummeri Cusuman, 1926, *422,
p. 18; OD]. Test elongate, biserial in early stage
in both microspheric and megalospheric forms,
later uniserial, with straight, nearly horizontal
sutures; wall calcareous, perforate, surface with
numerous longitudinal costae; aperture terminal,
elliptical or reniform, with internal tooth plate
of spoutlike shape, those of successive chambers
with concave side facing in alternate directions,
each apertural foramen except that of final cham-
ber connecting to terminal end of tooth plate of
its own chamber and also to that of succeeding
chamber, convex surface of both sections being
oriented toward opening. U.Cret.-Paleoc., N.Am.-
Afr. Fic. 441,4-6. *S. plummeri (CUSHMAN),
U.Cret.(Maastricht.), USA(Tex.); 4, side view
of microspheric form, X66 (*2117); 5a,b, side,
top views of megalospheric form, X66; 6a,b,
long. sec. showing tooth plates, X66 and X133
(*1303).
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Siphonodosaria A. SiLvestri, 1924, *1779, p. 18

[*Nodosaria abyssorum Brapy, 1881, *196¢, p.
63; SD (SM) CusaMan, 1927, *431, p. 67]
[=Sagrinnodosaria JeprLitscHra, 1931, *985, p.
125 (type, Nodosaria abyssorum Brapy, 1881, SD
LoesLicH & Tappan, herein) (obj.)]. Test free,
narrow, elongate, uniserial, straight to arcuate;
chambers subglobular, proloculus may have basal
spines; sutures constricted; wall calcareous, thick,
perforate, radial in structure; aperture rounded,
produced on slight neck, bordered with phialine
lip, and with distinct teeth projecting into aper-
ture. Eoc.-Rec., Eu.-N.Am.-S.Am.-Carib.-Atl.-Pac.
Fic. 440,5,6. *S. abyssorum (Brapy), Rec.,
S.Pac.; 5a,b, side, apert. views of lectotype, here
designated (Braby, 1884, *200, pl. 63, fig. 8)
(BMNH-ZF3649), 5a, X22, 5b, X 48; 6, paratype
(BMNH-ZF1926), one of unfigured syntypes,
X 22 (*2117).

[GaLroway (1933, *762, p. 376) regarded Nodogenerina
as a synonym of Siphonodosaria and StaiNFORTH (1952,
*1833, p. 7) also stated that *‘no difference is readily ap-
parent between Siphonodosaria SiLvestrl and Nodogenerina
CUSHMAN."" Siphonodosaria is here restricted to forms with
completely crenulate or dentate phialine lip, in addition
to the distinct apertural tooth, whereas Stilostomella (in-
cluding Nodogenerina) has a simple lip and single tooth.]

Stilostomella Guppy, *843, p. 649 [*S. rugosa;
OD} [=Nodogenerina Cusaman, 1927, *428, p.
79 (type, N. bradyi —Sagrina wvirgula Brapnv,
1884, *200, p. 583, partim)). Test free, elon-
gate, uniserial and rectilinear, with gradually en-
larging subglobular chambers; wall calcareous,
hyaline, finely perforate, surface may be spinose,
or spines may be restricted to lower chamber
margin; aperture terminal, may be produced on
neck, with phialine lip and slight indentation at
one side owing to surface reflection of internal
spatulate tooth. Cret.-Rec., Pac.-Atl.-Carib.-N.Z.
Fic. 440,7-9. *S. rugosa, Mio., Trinidad;
7-8a,b, 9, side and top views, of paratypes, X33
(*2117). Fic. 440,10,11. S. bradyi (Cusu-
MaN), Rec., Brazil(off Pernambuco); 104, side,
top views of lectoytpe of Sagrina virgula Brapy
(1884, *200, pl. 76, fig. 8) here designated,
BMNH-ZF2363; 11, megalospheric paratype,
X146 (*2117).

[Stilostomella was regarded as unrecognizable by CusHMAN
(1948, *486, p. 277) and he placed Nodogenerina in the
Heterohelicidae,  Stilostomella was regarded as a valid
genus in the Pleurostomellidae by GaLroway (1933, *762, p.
38'4) and Nodogenerina was considered a synonym of
Siphonodosaria in the Uvigerinidae. Finvay (1947, *717¢,
p. 273) regarded Nodogenerina and Siphonodosaria both as
junior synonyms of Stilostomella, placing the latter genus
in the Lagenidae [=Nodosariidae] in a new subfamily
Stilostomellinae.  Stilostomella is here separated from
Siphonodosaria in having a single tooth or indentation of
the phialine lip, whereas Siphonodosaria has a more promi-
nent tooth and the entire inner margin of the lip is
crenulate or dentate. The prominent apertural tooth, in-

stead of a radial or slit aperture, separates it from the
Nodosariidae.)

Family BULIMINIDAE Jones, 1875

[nom. correcr. EiMER & Fickert, 1899, p. 680 (pro family
Buliminida Jones in GrirritH & Henrrev, 1875, p. 320) ]—
[All names cited are of family rank; dagger (1) indicates
partim]——[ =Stichostéguest D'OreIGNY, 1826, p. 251
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neg.; mnom. nud.); =Hélicostéguest p'ORBIGNY,
1826, p. 268 (nom. neg.; mom. nud.); =Uvellinat EHREN-
BERG, 1839, table opposite p. 120 (nom. nud.); =Heli-
cosorinat EHRENBERG, 1839, table opposite p. 120 (nom.
nud.); —Equilateralidaet p’ORBIGNY in DE La Sacra, 1839,
p. xxxvii, 11 (nom. nud.); —=Turbinoidaet p’ORBIGNY in
DE LA SAGRA, p. xxxviil, 71 (nom. nud.); =Aequilateralidact
D'ORBIGNY, 1846, p. 28 (nom. nud.); —=Uvellidaet Reuss,
1860, p. 225 (nom. nud.))——[==Buliminidee ScHWAGER,
1876, p. 479; =Buliminidea Scuwacer, 1877, p. 19; =
Buliminina LaNkesTer, 1885, p. 847; —Buliminae DELACGE &
Hirouarp, 1896, p. 140]—-[ =Pavoninidae Eimer & FIckEerT,
1899, p. 678; =Globobuliminidae Hosker, 1956, p. 908;
=Hyalovirgulinidae HoFkERr, 1956, p. 45 (nom. nud.))

Test high trochospiral, with not more
than 3 chambers to whorl, may reduce to
biserial; aperture a loop in apertural face,
with platelike internal tooth connecting suc-
cessive chambers, or aperture may be in-
distinct and represented only by pores in
terminal chamber face. Paleoc.-Rec.

(nom.

Subfamily BULIMININAE Jones, 1875

[nom. correct. Braby, 1881, p. 44 (pro subfamily Buliminidae
ScHWAGER, 1877, p. 19)] [=Buliminae RHumMsLEr, 1895, p.
89; =Globobulimininae HorkEer, 1951, p. 248)

Test triserial throughout; aperture loop-
shaped, with distinctive tooth plate. Paleoc.-
Rec.

Bulimina p’OrsicnNy, 1826, *1391, p. 269 [*B. mar-
ginara; SD CusHman, 1911, *404b, p. 76]. Test
triserial in early stage, may tend to reduce to uni-
serial in later portion; wall calcareous, finely to
coarsely perforate, radial in structure; aperture ex-
tending up from base of aperwral face, with free
border that may have elevated rim and fixed bor-
der attached to internal folded tooth plate, which
with fixed shank is attached to internal chamber
wall below aperture, with free shank that may be
dentate or smooth, flaring or enrolled and sub-
tubular, [Bulimina differs from Praecbulimina in
having a tooth plate with developed border, and
from Globobulimina in one shank of the tooth
plate free, instead of both fixed, and in lacking
strongly  embracing chambers.]  Paleoc.-Rec.,
cosmop. Fic. 442,1-3. *B. marginata, Rec.,
Ttaly (1), Rec., Sweden (2); lab, side, apert.
views, X50 (*519); 24,6, apert. end showing
tooth plate (), aperture lip (/), and free shank
of tooth plate (), X105 (*924); 3, isolated tooth
plate, enlarged (*928¢).

Globobulimina Cusuman, 1927, *431, p. 67 [*G.
pacifica; OD] [=Bulimina (Desinobulimina)
CusuMaN & ParkEir, 1940, *518, p. 19 (tvpe,
Bulimina auriculata BaiLey, 1851, *65, p. 12)].
Test globular to ovate, chambers triserially ar-
ranged, strongly overlapping earlier ones; wall
calcareous, thin, finely perforate, radial in struc-
ture, surface smooth; aperture loop-shaped, with
tendency to become terminal, tooth plate doubly
folded pillar-like trough joined to apertural border
at one side, upper part with projecting fanlike
tip, lower portion extending into chamber cavity
as arched trough, then curving forward, free
shank coalescing with free border of aperture,
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lower part of tooth plate touching projected tip based on apertural features, includes Desino-
of tooth plate of preceding chamber. [The modi- bulimina.] Paleoc.(Dan.)-Rec., cosmop. Fic.
fied definition of the genus by HocLunp (*924) 442,4. *G. pacifica, Rec., Pac.; 4a-c, opposite

10a

Fic. 442. Buliminidae (Bulimininae; 1-3, Bulimina; 4-8, Globobulimina; 9, Virgulopsis; 10-11, Stain-
forthia; 12-15, Praeglobobulimina) (p. C559-C561).

© 2009 University of Kansas Paleontological Institute
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a f

Fic. 443. Buliminidae (Bulimininae; 1,2, Stain-
forthia) (p. C561).

sides and apertural views of holotype, X56
(*2117). Fic. 442,5. G. turgida (BawLey),
Rec., Sweden; dissected specimen showing tooth
plate (¢), fanlike tip (f), and apert. lip (/) in 2
successive chambers, X 70 (*924). Fic. 442,6.
G. sp., Rec., Gulf Mex.; apert. region, as in fig. 5,
X22  (*924) —7Fic. 442,7. G. awriculata
(BalLEY), Rec., N.Atl; 74,5, side, apert. views,
X51 (*2117). Fic. 442,8. G. auriculata gull-
marensis HOGLUND; 8a,b, apert. region showing
tooth plate attachment () and apert. features as
in fig. 5, 84, X70, 85, X105 (*924).
Pracglobobulimina Horxer, 1951, *928¢, p. 248
[*Bulimina pyrula var. spinescens Brapy, 1884,
*200, p. 400; OD] [=Protoglobobulimina Hor-
KER, 1951, *928c¢, p. 252 (type, Bulimina pupoides
D'ORBIGNY, 1846, *1395, p. 185)]. Test free,
elongate, triserial with strongly overlapping cham-
bers; wall calcareous, perforate radial in structure;
aperture elongate, extending up from base of final
chamber toward its apex, successive chambers con-
nected internally by tooth plate with simple fold
and fixed shank joined to anterior wall below
aperture and wide free shank joined to chamber
wall only at anterior end of aperture, free shank
may be dentate and basal part reduced, small tip
protruding through aperture. Paleoc.-Rec., cosmop.
Fic. 442,12,13. *P. spinescens (Brapy), Rec.,
Pac.; 12a-c, opposite sides and apert. view of
topotype, X62 (*2117); 13, sec. showing tooth
plates, X125 (*928¢c). Fic. 442,14,15. P.
pupoides (D'ORBIGNY), Mio., Aus. (I14), Rec.,
Italy (15); I4a-c, opposite sides and apert, view
of microspheric specimen, X25 (*516); I5a5,
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side view and opposite side of apert. region show-
ing tooth plate, 15¢, long. sec. showing successive
tooth plates, all X 83 (*928c).

[Haynes (1954, *886) emended the original diagnosis but
incorrectly cited the type-species as Praeglobobulimina
spinescens HOFKER. Since the type-species was designated
by HoOFKER as P. spinescens (Brapy) this cannot be changed.
Horkir regarded Pracglobobulimina as characterized Dby
elongate pores, and Protoglobobulimina as having elongate
pores with fine pores between. The apertural tooth plate
has a flaring free tip in the type (and only species) origi-
nally placed in Pracglobobulimina, and it is straight and
collar-like in Protoglobobulimina. As shown by HavNEs
(1954, *886, p. 185) generic separations based on pore
size and distribution do not agree in many cases with
those based on apertural features and (p. 188) the observa-
tion that pores are of greater length (through the wall)
than their diameter may result in ovate appearance when
seen on the convex test surface. Thus, the feature of pore
shape does not seem to be valid for generic distinction,
although pore patterns may have specific value. The actual
proportions of the tooth plates also are here regarded as
specific rather than generic in importance, and Recent
species with flaring free tip are not regarded as generically
distinct from those with less complex free tip.}

Stainforthia Horker, 1956, *945, p. 908 [*Virgu-
lina concava HocLunp, 1947, *924, p. 257; OD].
Test narrow, elongate, carly stage triserial, at least
in microspheric generation, later with twisted
biserial development; chambers inflated, laterally
overlapping; wall calcareous, hyaline, finely per-
forate, radial in structure, surface smooth or
longitudinally costate, may have one or more
apical spines; aperture loop-shaped in face, with
narrow incurved lip at one side and broad tooth
plate at opposite side bending under lip and
partially closing opening, tooth plate with serrated
free folded portion, lower portion of tooth plate
attached to preceding chamber wall. Eoc.-Rec.,
Eu.-S.Am. Fic. 442,10,11; 443,1,2. *S. con-
cava (HocLunp), Rec., Sweden; 442,10a,b, 11a,b,
side and edge views, X93; 443,1,2, later portion
in optical sec. and cross sec. showing apert.
features with narrow incurved lip at one side (1),
and folded tooth plate with serrate free shank
(f), and attached opposite border (a), X340
(*924).

Virgulopsis Finvay, 1939, *717¢, p. 321 [*V.
pustulata; OD). Test free, elongate, early stage
triserial, later biserial; wall calcareous, finely per-
forate, surface plicate or pustulose; aperture loop-
shaped, extending up face, internal features un-
known. [Details of the inner structure and char-
acter of the tooth plate are needed for accurate
placement of this genus. It may prove to be a
junior synonym of Uvigerinella or of Neobuli-
mina, or a senior synonym of Stainforthia.] M.
Mio., N.Z. Fic. 442,9. *V. pustulata; 9a,b,
side, apert. views, X82 (*2117).

Subfamily PAVONININAE Eimer & Fickert,
1899

[nom. transl. Cushiman, 1927, p. 59 (ex family Pavoninidae
Eimer & Fickert, 1899)] [=Reussiinae Cusuman, 1927,
p. 68 (pro Reussia ScHwackr, 1877) (non Reussia M'Coy,
1854); —Reussellinae Cusuman, 1933, p. 223 (nom. subst.))

Test triserial in early stage, rarely biserial,
later uniserial; aperture loop-shaped or re-
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presented by pores on terminal chamber genera show a tooth plate in early stages
face. [Simple forms such as Reussella have  (Chrysalidinella) and a majority apparently
an apertural tooth plate, whereas other show no tooth plates but may have sec-
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Fic. 444. Buliminidae (Pavonininae; 1-4, Pavonina; 5, Fijiella; 6, Acostina; 7-10, Chrysalidinella)
(p. C563).
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ondary resorption of the terminal face to
form irregular intercameral openings. Re-
study of the ontogeny and internal morph-
ology of all genera may later result in sep-
arating the forms with tooth plates (Reussel-
linae Cusaman, 1933) from the Pavonini-
nae, but meanwhile they are retained to-
gether.] Eoc.-Rec.
Pavonina Dp’OrsIoNY, 1826, *1391, p. 260 [*P.
flabelliformis; OD (M)] [=Bifarinella Cusuman
& Hanzawa, 1936, *504, p. 46 (type, B. ryukyuen-
sis); Valvopavonina Horker, 1951, *928¢, p. 35
(obj.)]. Test with reduced triserial stage of 3
chambers, later biserial, and finally uniserial,
spreading with low broad arched chambers, strong-
ly recurved at margins; wall calcareous, radial in
structure, coarsely perforate; no distinct aperture,
terminal face of final chamber merely coarsely
perforate like remainder of test, large rounded
openings originally reported and since mentioned
by various authors not found to be present on
well-preserved specimens, possibly due to sec-
ondary resorption. Mfo.-Rec., Pac.-Atl.-Afr.-N.Am.-
Madag. Fic. 444,1-3. *P. flabelliformis, Rec.,
Kerimba Arch. (1), Rec., Mauritius (2,3); lab,
side, top views, X82; 24,5, side, top views, X82
(*2117); 3a,b, edge view, showing pores, and
long. sec. of same specimen showing septal open-
ings, large pores through walls and fine pores
through one side of proloculus, and reduced tri-
serial stage, X80 (*928c). Fic. 444,4. P. ryu-
kyuensis (CusumaN & Hanzawa), Pleist., Ryukyu
Is.; 44,6, side and top views of holotype, showing
early biserial stage, later uniserial stage with
spreading test, and large septal perforations with
intervening pillars, X48 (*2117).
[The early triserial stage mentioned has not been confirmed
by us, as all specimens of the type-species observed show
only a biserial stage. It is possible that ornamentation may
have been mistaken for additional chambers in some re-
ports, the wall being secondarily thickened and laminar.
Nevertheless, Parr found a distinctly triserial base in P.
triformis (*1422) and Horker illustrated a reduced triserial
stage in P, flabelliformis (*928c). Well-preserved specimens
of P. flabelliformis examined at high magnification show
numerous irregularly scattered pores on the terminal face,
identical in appearance to those on sides of the test, but
no large regularly aligned apertural pores have been seen
by us in either wet or dry or stained tests. The systematic
placement has also varied, Parr (*1422) placing Pavonina
near Reussella and Chrysalidinella in the Buliminidae, al-
though Pavonina has no apertural tooth plate, and Horker
(*928¢) placing it in the Valvulinidac because of absence
of a tooth plate and presence of coarse pores in the wall,
although other representatives of that family are aggluti-
nated. Bifarinella was placed in the Virgulininae by CusH-
MaN (1937, *472), a group with perforate granular walls
and apertural tooth plate, and Pavonina was placed in the
Reussellinae, a group with perforate radial walls and
apertural tooth plate. Both the holotype of B. ryukyuensis
(in the CusaMmaN collection) and paratype are broken
specimens, no terminal face being preserved. The ‘‘slitlike
aperture’’ and everted lip consist merely of fragments of
the final chamber wall. Not previously mentioned is the
fact that the final septum preserved has numerous pores,
with only narrow bridges remaining across the test, so
that it has the identical large septal pores found in
Pavonina, and there described as a multiple aperture. The
early biserial stage and later uniserial stage both occur
in most specimens and species of Pavonina, the less

flabelliform test of B. ryukyuensis being here regarded
as only of specific value.)
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Acostina BERmUDEZ, 1949, *124, p. 152 [*Chrysalo-
gonium piramidale Acosta, 1940, *3, p. 4; OD].
Test elongate pyramidal, triangular in section,
with carinate angles, chambers uniserial through-
out; aperture terminal, consisting of numerous
small pores in protruding portion of terminal face.
U.Oligo.-Rec., Cuba-Dominican Republic. Fic.
444,6. *A. prramidale (Acosta), Rec., Cuba; 64,6,
side, apert. views of holotype, X37 (*3).

Chrysalidinella ScuuserT, 1908, *1687, p. 242
[*Chrysalidina dimorpha Brapy, 1881, *196¢, p.
54; OD (M)] [=Chrysalidinoides Ucunio, 1952,
*1959, p. 154 (type, C. pacificus)]. Test elongate,
commonly pyramidal, early portion triserial and
triangular, later uniserial and triangular in section
or rarely quadrangular; sutures arched; wall
smooth, calcareous, coarsely perforate, radial in
structure; aperture basal in early stage as in
Reussella with small tooth plates, in uniserial
stage consisting of numerous scattered pores on
terminal face, without tooth plates, early septa
showing some larger irregular openings, probably
due to resorption. Eoc.-Rec., Cuba-Kerimba Arch.-
Pac.-N,Am.-Carib.-Indon. Fic. 444,7-9. *C.
dimorpha (Brapy), Rec., Pac. (7), Rec., Sumatra
(8,9); 7a,b, side, top views, X74 (*¥2117); 8, out-
line view of septum, showing apert. pores and
secondary irregular openings due to resorption,
X 80; 9, isolated tooth plate, enlarged (*928c).

Fi6. 444,10. C. pacifica (UcHio), Rec., Japan;

10a-c, lat. and terminal views of holotype, X56

(*1959).

[Chrysalidinoides was based on a single specimen which

became quadrate in the adult, although carly development

was triserial and triangular. As many triangular genera

have occasional aberrant quadrate specimens (e.g., Tristix,
Triplasia) the present form is regarded as adventitious.]

Fijiella LoesLicH & Tappan, 1962, *1185, p. 109
[*Trimosina simplex Cusuman, 1929, *443, p.
158; OD]. Test triserial and triangular through-
out; wall calcareous, coarsely perforate, surface
smooth, lateral margins carinate and may be
spinose; primary aperture a narrow elongate basal
slit with terminal supplementary cribrate open-
ings. [Fijiella differs from Reussella and Trimo-
sina in having the supplementary cribrate ter-
minal aperture, and from Chrysalidinella in lack-
ing a uniserial stage.]. Rec., Pac. Fic. 444,5.
*F. simplex (Cusaman), Fiji; 5a,6, side, apert.
views, X 60 (*476).

Mimosina MiLLeTT, 1900, *1284e, p. 547 [*M.
histrix; SD CusHaan, 1927, *433, p. 190]. Test
in early stage triserial, later biserial, each cham-
ber in later stage ornamented with spine; wall
calcareous, surface ornamented with very fine
longitudinal ridges with fine pores between,
radially built; aperture in 2 parts, one nearly ter-
minal, second marginal and tending to be more
oval in outline. Rec., Malay Arch. Tropical Pac.-
Kerimba Arch.-Atl.-Medit. Fic. 445,1,2. *M.
histrix, Malay Arch.; lab, 2ab, side and top
views, X 104 (*2117).

Reussella GarLrLoway,

1933, *762, p. 360 [pro
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Reussia Scuwacer, 1877, *1705, p. 21 (non triangular throughout, gradually enlarging; wall
M'Cov, 1854)] [*Verneuilina spinulosa REeuss, calcareous, coarsely perforate; aperture basal in final
1850, *1540, p. 374; OD]. Test triserial and chamber, with internal tooth plate. [Reussella is

Fic. 445. Buliminidae (Pavonininac; 1,2, Mimosina; 3-5, Reussella: 6, Trimosina; 7, Tubulogenerina;
8,9, Valvobifarina) ( p. C563-C565).

© 2009 University of Kansas Paleontological Institute
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restricted here to include only sharply angular

species, commonly with carinate or spinose angles,

coarsely perforate wall, and complex tooth plate.

Upper Cretaceous species that have been pre-

viously referred to Reussella are here regarded as

belonging to Pyramidina, differing in their less
angular margins, finely perforate walls, and
simpler tooth plate.] M.Eoc.(Lutet.)-Rec., cosmop.

Fic. 445,3-5. *R. spinulosa (Reuss), Mio.,
Aus.; 3, side view, X100; 44,5, side, apert. views,
X94 (*2117); 5, apertural tooth plate, magni-
fied (*928¢).

Trimosina CusaMan, 1927, *431, p. 64 [*T. mil-
letti—=Mimosina spinulosa var. MiLLETT, 1900,
*]284e, p. 548; OD). Test triserial, similar to
Mimosina but without later biserial development;
wall calcareous, perforate, radial in structure;
aperture an elongate slit, in face of final chamber
and paralleling its base. Rec., Indo-Pac. Fic.
4456, *T. milletti, Malay Arch.; 64,6, side, top
views, X 90 (*1284e).

Tubulogenerina Cusiman, 1929, *428, p. 78
[*Textularia (Bigenerina) tubulifera PARKER &
JonEs, 1863, *1417¢, p. 94; OD]. Test elongate,
early stage triserial in microspheric form, fol-
lowed by short biserial stage, later chambers uni-
serial and compressed or rounded in section; wall
calcareous perforate, surface may be distinctly
nodose or longitudinally costate; aperture a nar-
row, elongate, crescentic slit in terminal face, with
internal tooth plate. M.Eoc.(Lutet.)-Oligo., ?Mio.,
Eu.-N.Am.-Australja. Fic. 445,7. *T. tubuli-
fera (PaRxiEr & Jones), M.Eoc.(Lutet.), Fr.;
7a,b, side, apert. views of topotype, X 109 (*2117).

Valvobifarina Horker, 1951, *928¢, p. 39 [*Bifar-
ina mackinnoni MiLLeTT, 1900, *1284d, p. 281;
OD]. Test in early portion triserial, triangular in
section, later changing abruptly to twisted bi-
serial arrangement of cuneate chambers; wall
ornamented with numerous calcareous knobs,
each with large pore and commonly with spines
at chamber margins; aperture terminal, narrow
and elongate, occupying width of chamber and
surrounded by everted rim. Rec., Malay Arch.-
Timor Sea. Fic. 445,8,9. *V. mackinnoni
(MiLert), Timor Sea (8), Macassar Straits
(9); 8ab, 9ab, side and top views, X74 (*2117).

[Horker (1951, *928¢, p. 42) originally placed Valvobi-
farina in the agglutinated family Valvulinidae, because of
its scattered large pores and knobs of ‘‘somewhat are-
naceous chalky matter.”” He regarded both this genus and
Bolivinitella (=Loxostomum) as closely related to Sipho-
gaudryina. As correctly stated by Hofker, neither Loxo-
stomum nor Valvobifarina are related to the ‘‘Bolivininae,”
the former having a granular wall and lacking a tooth
plate and Valvobifarina having a triserial, rather than
biserial, early development.]

Family UVIGERINIDAE Haeckel, 1894

[nom. correct. GaLLoway & WissLer, 1927, p. 74 (pro fam-
ily Uvigerinida Haecxer, 1894, p. 185)]——(In synonymic
citations superscript numbers indicate taxonomic rank as-
signed by authors (1family, 2subfamily); dagger (+) indicates
partim] [='Uvellinat Enrenserc, 1839, table opposite p.
120 (nom. nud.); =>Turbinoideat p'ORBIGNY in DE La
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Sacra, 1839, p. xxxviii, 71 (nom. nud.); —=2Angulogerininae
GaLroway, 1933, p. 377 :‘L’U;igerininae CusHmaN, 1913,
p. 91

Test triserial to biserial in early stage,
later may become biserial or uniserial; aper-
ture terminal, with neck and internal tooth
plate connecting apertures of successive
chambers. U.Crez.-Rec.

Uvigerina p’Oreiony, 1826, *1391, p. 268 [*U.
pygmea; SD PARKER, JoNEs & Brabpy, 1865, *1419,
p. 36] [=Uvigerina (Uhligina) ScuuserT, 1899,
*322, p. 222 (type, U. (U.) uhligi) (non Uhligina
YaBe & Hanzawa, 1922); Aluvigerina HoFker,
1951, *928¢, p. 201 (nom. nud.); Aluvigerina
THALMANN, 1952, *1897j, p. 970 (obj.); Miniuva
VeLLa, 1961, *2002, p. 480 (type, M. minima)].
Test elongate, triserial, rounded in section, cham-
bers inflated, wall calcareous, perforate, surface
smooth, hispid or costate; aperture terminal,
rounded with nonperforate neck and may have
phialine lip, internal tooth plate with distinct wing
at one side. [The type-species was spelled pigmea
in the text (*1391, p. 269) but pygmea on the
plate explanation (*1391, pl. 12, p. 310). Miniuva
was separated for an extremely small costate spe-
cies with short neck, features here regarded as
of specific value.] Eoc.-Rec., cosmop. Fic. 446,
1,2. *U. pygmea, Plio., Italy (1), Rec., ltaly (2);
la,b, side, apert. views, X94 (*2117); 2, sec-
tioned specimen, showing tooth plates with wings
(shaded portion), X104 (*928¢).

Clavelloides pE Krasz & REérat, 1962, *1043, p.
182 [*C. tenuistriata; OD]. Test elongate, taper-
ing, with broad, low, slightly enveloping, uni-
serially arranged chambers; sutures horizontal,
slightly depressed; wall calcareous, microstruc-
ture unknown, surface longitudinally striate;
aperture terminal, in slight depression, subellipti-
cal; interior with columellar process connecting
foramina of adjacent chambers. L.Eoc.-M.Eoc.,
W.Afr.(Gabon). Fic. 446,34. *C. tenuistriata;
3, ext. holotype, X27; 4, long. sec., X27 (*1043).

[This genus was originally placed in the Ellipsoidinidae
(=Pleurostomellidae)}, but differs from characteristic genera
of that family in the ornate surface and very large size. It
is here tentatively referred to the Uvigerinidae, though the
wall microstructure is unknown. If granular, it should be
placed with the Pleurostomellidae; if radial, the present
position would be correct. Additional details as to the
character of the columellar process or tooth plate would
aid in determining the systematic position.]

Compressigerina BermOpez, 1949, *124, p. 219
[*Uvigerina coartata D. K. PALMER, 1941, *1410b,
p- 304 (=U. compressa PaLMER, 1941, *1410a, p.
182) (mom U. compressa Cusuman, 1925); OD].
Test free, small, with early stage triserial, later bi-
serial with twisted axis as in Sigmavirgulina and
finally tending to become uniserial, peripheral mar-
gins angled or keeled; wall calcareous, finely per-
forate, radial in structure, may have longitudinal
carinae and fine spines at chamber angles; aperture
terminal, ovate, produced on slight neck, with in-
ternal tooth plate. Oligo.-Rec., Carib. Fic. 446,
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6. *C. coartata (D. K. PaALMER), M-Mio., Domini-  Euuvigerina THaLmaANN, 1952, *1897j, p. 974
can Republic; 6a-c, side, edge, and top views, [*Uvigerina aculeata p’OrBIGNY, 1846, *1395, p.
X 143 (*2117). 191; OD] [=Euuvigerina HorxkEer, 1951, *928c,

Fic. 446. Uvigerinidae; 1,2, Uvigerina; 3,4, Clavelloides; 5, Kolesnikovella; 6, Compressigerina; 7, Hopkin-
sina; 8-14, Orthokarstenia (p. C565-C568).

© 2009 University of Kansas Paleontological Institute
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Fic. 447. Uvigerinidae; 1, Eunvigerina

(p. €566-C567),

p. 217 (nom. nud.); Hofkeruva (Hofkeruva)
VEeLLa, 1961, #2002, p. 473 (type, H. (H.) mata);
Hofkernva (Laminiuva) VErLLa, 1961, *2002, p.
474 (type, H. (L.) tutamoea); Hofkeruva (Tere-
uva) VELLA, 1961, *¥2002, p. 475 (type, Uvigerina
paeniteres FiNvLay, 1939, *717b, p. 103); Hof-
keruva (Trigonouva) VeLra, 1961, *2002, p. 476
(type, H. (T.) zeacuminata)]. Test similar in
appearance to Uvigerina, with chambers triserially
arranged, rounded in section; thick-walled and
finely perforate, with surface commonly spinose
and apertural neck nonperforate; with simple
straight, narrow tooth plate, base of which 1s
attached to margins of previous foramen, lacking
broad wing of tooth plate of Uvigerina. Eoc.-Rec.,
cosmop. F16. 447,1. *E. aculeata (D’ORBIGNY),
Rec., Indon.; a6, ext. and long. sec. shéwing
simple tooth plates, X32; Ic, apert. area, X153
(*928¢).

[VeLLa (1961, *2002) subdivided the uvigerine forms on
the basis of surface ornamentation into many genera and
subgenera. Although distinct lineages of costate or spinose
species can be demonstrated, we do not regard them to
require generic separation, for which characters recognized
are those of chamber arrangement and apertural position
and modifications, including tooth plates. VErLa stated
(¥2002, p. 473) that Hofkeruva and its subgenera have

tooth plates identical to those of Euuwvigerina aculeata;
hence, they are here regarded as congeneric.}]

Hopkinsina Howe & Warrace, 1932, *972, p. 61
[*H. danvillensis; OD]. Test clongate, ecarly
stage triserial, later biserial, wall calcareous, per-
forate, surface smooth or more commonly longi-
tudinally striate or costate; aperture terminal, with
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lip or may be slightly produced on neck, apertural
tooth plate not described in type-species. [Differs
from Uvigerina in its later biserial stage, from
Uuvigerinella in its terminal aperture, and from
Trifarina in being rounded in section and in be-
ing biserial rather than uniserial in the adult.]
Eoc.-Rec., N.Am.-Eu. Fic. 446,7. *H. dan-
villensts, U.Eoc.(Jackson.), USA(La.); 74,6, side,
top views of topotype, X130 (*2117).

Kolesnikovella N. K. Bykova, 1958, *265, p. 68
[*Tritaxia elongata Harkyarp, 1918, *861, p.
45; OD]. Test similar to Trifarina, triserial in
early stage with tendency to become uniserial,
lower chamber margins with retral processes and
sinuous margin; wall calcareous perforate; aper-
ture terminal, rounded, produced on neck, com-
monly with phialine lip. Eoc., W.Eu.-USSR-Cuba-
USA (Calif.)-W.Indies. Fic. 446,5. *K. elon-
gata (Harxyarp), Eoc., Fr.; 5a-c, opposite sides
and apert. view, X 97 (*861).

Orthokarstenia DietricH, 1935, *597, p. 80
[*Orthocerina ewaldi KarsTen, 1856, *1025, p.
114; OD] [=Siphogenerita FURRER, 1961, *757,
p. 271 (type, Siphogenerinoides clarki Cusaman
& CampBELL, 1936, *499, p. 91)]. Test free,
elongate, gradually enlarging from rounded base,
early stage of microspheric form triserial, then
short biserial stage, megalospheric form with pro-
loculus followed by biserial stage, adult uniserial
in both generations; adult chambers subcylindri-
cal, somewhat inflated, lower margin commonly
with re-entrants, resulting in appearance of lobu-
late sutures, sutures distinct, straight, depressed;
wall calcareous, finely perforate, surface smooth
or with ornamentation of longitudinal costac or
striae; aperture terminal, elliptical to reniform,
with short neck and distinct lip, internally
provided with a spoutlike columellar process, semi-
cylindrical spout arising from apertural lip and
extending inward with concave side toward open-
ing, those of successive chambers discontinuous,
orientation of convex side changing from 120°
to 180° in successive chambers, spout may ter-
minate in small circular opening adjacent to con-
cave side of true aperture but is not connected to
it.  U.Cret.(Turon.-Maastricht.), N.Am.-S.Am.-
Afr. Fic. 446,8-10. *O. ewaldi (KARSTEN),
Turon., S.Am.(Colom.); &8, ext.,, approx. X17;
9a,b, vert. and cross secs, showing internal semi-
cylindrical siphon, approx. X30 (*1025); 1045,
ext. and vert. sec. showing early triserial stage,
approx. X20 (*597). Fie. 446,11,12. *O.
clarki  (Cusuman &  CampBerr), U.Cret.
(Campan.), USA(Calif.); 11, microspheric test,
X21; 12a,6, megalospheric test, side, and apert.
views, X21; I2c¢, basal view showing chamber
arrangement, X41 (*757). Fic. 446,13,14.
O. whitei (CrurcH), U.Cret.(Maastricht.), USA
(Calif.); 13a,b, side and apert. views of megalo-
spheric test, X21; I4ab, dissected test showing
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Fic. 448. Uvigerinidae; -4, Pseudouvigerina; 5,6, Rectuvigerina; 7-11, Sagrina (p. C568-C569).

alternating position of internal process in suc-
cessive chambers, X 48 (*757).

Pseudouvigerina Cusuman, 1927, *428, p. 81
[*Uwigerina cristata Marssox, 1878, *1228, p.
150; OD] [=Praeuvigerina Horxer, 1951, *928¢,
p. 188 (type, Uvigerina westfalica FRaNkE, 1912,
*738, p. 280)]. Test small, triserial throughout,
rounded, triangular or trihedral in section; wall
calcareous, finely perforate, surface may be smooth
or tuberculate, angles of test may have double
vertical costae; aperture circular or subelliptical,

© 2009 University of Kansas Paleontological Institute

with short neck provided internally with narrow
columellar tooth plate. U.Cret., Eu.-N.Am.
Fic. 448,1-3. *P. cristata (Marsson), Maastricht.,
Ger.; lab, side, apert. views of topotype, U.Cret.,
Ger., X111: 2,3, acid-dissected specimens show-
ing internal tooth plate, X107 (*1303).
Fic. 448.+4. P. (FrankEe), U.Cret.
(Senon.), Neth.; 4a,b, side view and sec. of apert.
region showing tooth plates, X125 (*928c).

westfalica

[Pseudouvigerina may have arisen from early Pyramidina
and given rise to Trifarina. Horker (1957, *948, p. 220)
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regarded Pseudouvigerina as synonymous with Reussella,
but recognized the younger name as the valid one.
Preudouvigerina is here separated on the basis of its ter-
minal aperture, whereas Pyramidina and Reussella have
basal apertures.]

Rectuvigerina Matuews, 1945, 1234, p. 590, 598,
601 [*Siphogenerina multicostata CUSHMAN &
Jarvis, 1929, *509, p. 14; OD] [=Rectuvigerina
(Rectuvigerina) MatHEws, 1945, *1234, p. 590,
598, 601 (ob).); Rectuvigerina (Transversigerina)
MaTtHews, 1945, *1234, p. 599 (type, Siphogen-
erina raphanus (PARKER & JONES) var. transversus
CusumMan, 1918, *409, p. 64); Ruatoria VELLA,
1961, *2002, p. 480 (type, R. ruatoria); Ciperozea
Verra, 1961, *2002, p. 481 (type, Siphogenerina
ongleyi Finvay, 1939, *717b, p. 111)]. Similar
to Siphogenerina but with triserial to uniserial
chamber arrangement in both megalospheric and
microspheric generations, whereas Siphogenerina
has biserial to uniserial megalospheric generation.
M .Eoc.-Rec., cosmop. Fic. 448,5. *R. mult-
costata (CusHMAN & Jarvis), Mio. (originally re-
corded as Eoc.), Trimdad; 54,6, side, apertural
views of holotype, X44 (*2117). Fic. 448,6.
R. transversa (Cusuman), Oligo., Panama C.Z.;
6a,b, side, apert. views of holotype, X 49 (*2117).

[Ruaroria was stated to differ from Rectuvigerina in being
smaller, with *‘staggered” terminal chambers and broad
neck. Ciperozea was stated to have a more elongate triserial
portion and cuneate, rather than truly rectilinear, chambers
and low longitudinal ribs. Although slightly cuneate in
Ruatoria and Ciperozea, these terminal chambers are never-
theless uniserial and they are regarded as synonymous with
Rectuvigerina.)

Sagrina D'ORBIGNY in DE LA Sacra, 1839, *1611,
p. 149 [*S. pulchella; OD (M)] [=Sagraina
BroNN & Roemer, 1853, *214a, p. 92 (nom.
van.); Bitubulogenerina Howe, 1934, *970, p.
420 (type, B. vicksburgensis); Tritubulogenerina
Howe, 1939, *971, p. 69 (type, T. mauricensis,
=Bitubulogenerina mauricensis Howe, 1934, *970,
p. 421)]. Test free, elongate, circular to ovate in
section, triserial in early stage, later biserial; cham-
bers commonly with angular lower margin; wall
calcareous, hyaline, coarsely perforate, radial in
structure, surface variously ornamented with longi-
tudinal costae, prominent nodes; aperture elon-
gate, bordered with distinct lip, extending up
face from base of chamber beyond middle of
chamber, outer portion of penultimate aperture
visible also, but partially filled by tooth plate;
flaring, folded tooth plate extending upward from
border of previous foramen, then flaring back
through chamber to attach at one side of aperture
and in part forming apertural border overlapping
previous chamber, entire inner margin of tooth
plate serrated, forming fringed border to interior
of aperture. M.Eoc.-Rec., Cuba-Carib.-N.Am.-Atl.
Fic. 448,7-9. *S. pulchella, Rec., Cuba (7),
t. (8), W.ndies (9); 7a,b, side, apert. views of
lectotype (MNHN, Paris), X109 (*2117); 8a-c,
side, basal, apert. views, X107 (*2117); 9,
long. sec. of megalospheric form showing tooth
plates, X117 (*946). Fic. 448,10. S. wvicks-
burgensis (Howe), Oligo., USA(Miss.); 10a,b,
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side, apert. views, X130 (*2117). Fic. 448,
11. S. mauricensis (Howg), M.Eoc.,, USA(La.};
lla-c, side, basal, and apert. views, X227 (*2117).

[Sagrina described by D'Oreiexy, 1839, was monotypic,
including only S. pulchella. PARkER & Jones (1863, *1417e,
p. 95) incorrecily emended the genus on the basis of the
arenaceous S. ruagosa 1YOrsioNy, 1840, adding that “‘the
other Sagrina (S. pulchella dOrb . . .) (biserial, ribbed
and not sandy) is a Uvigerina.” Brapy (1884, *200, p. 580)
stated, “‘The generic term Sagrina was introduced by
d'Orbigny for a Dbiserial or Textulariform variety of
Uvigerina with longitudinal costae.”” As p'OreioNY later
also included an arenaceous species, Brapy concluded that
while it would have been better to allow the name to lapse,
it had been revived by Parker & Jones for a ‘*‘group of
dimorphous Uvigerinae, usually biserial in the arrangement
of their carly segments and Nodosariform in their later
growth, and it is to this particular set of forms that the
genus is now restricted.”” CusHMaN (1928, *439, p. 249)
placed Sagrina in the synonymy of Bolivina but did cor-
rectly consider the type-species to be S. pulchella. Gar-
roway (1933, *762, p. 348) recognized Sagrina as a dis-
tinct genus, placing it in the Heterohelicidae. Howe (1934,
*970, p. 420) defined Bitubulogenerina, comparing it to
the similar Twbulogenerina, which has a uniserial adult
stage but without mention of Sagrina. Horker (1951,
*928c, p. 67) incorrectly restricted Sagrina to S. resselura
(which is the type-species of Milletria) and placed S,
pulchella in Bitubulogenerina. As Sagrina has priority,
Bitubulogenerina is the junior synonym. A lectotype of §.
pulchella, here designated and redrawn, and paratypes were
selected by us from the p’Oreicyy collection in the Muséum
National d'Histoire Naturelle, Paris, France. They are Re-
cent, off Cuba. The monotypic Tritubulogenerina was
based on a small completely triserial form, T. mauricensis,
which was described from the same strata and locality as
Bitubulogenerina mauricensis Howe, 1934, a form with early
triserial stage and later biserial development. As Tritubulo-
generina mauricensis appears merely to represent a young
form or the megalosphcnc generation of the earlier-de-

scribed species, it is a junior synonym of Bitubulogenerina
and of Segrina.)

Siphogenerina SCHLUMBERGER in MILNE-EDWARDS,
1882, *1286, p. 51 [*Siphogenerina costata
ScHLUMBERGER, 1883, *1650, p. 26; SD Cusn-
MaN, 1927, *433, p. 190] [=Ellipsosiphogenerina
A. Swvestrr, 1902, *1754, p. 101 (type, Sipho-
generina costata SCHLUMBERGER, 1883, *1650, p.
26, SD LoesrLicH & Tappan, herein) (obj.);
Ellipsosiphongenerina A. SiLvEsTRI, 1923, *1774,
p. 265 (nom. null.)]. Test free, early stage bi-
serial, later uniserial, or rarely with early triserial
stage (probably microspheric); wall calcareous,
hyaline, finely perforate, radial in structure, sur-
face smooth or variously ornamented with longi-
tudinal costae, striations or pits; aperture terminal,
rounded with short neck or rim and phialine lip;
apertural tooth plates projecting inward, those of
successive chambers added in planes 120° apart.
Eoc.-Rec., cosmop. Fic. 449,1-4. *S. costata,
Rec., Tahiti (1), Fiji (2,3), W.ndies (+4); 1,
holotype, X28 (*1650); 24, side, apert. views
of microspheric hypotype; 3, side view of megalo-
spheric hypotype; all X32 (*476); 4, sec. of
apert. end showing tooth plates in 2 successive
chambers, probably X160 (originally stated to
be X240, but magnification of figures and mea-
surements of specimens do not agree) (*946).

[Siphogenerina was originally defined (1882, *1286) with-
out included species. A subsequent article by the same
author (1883, *1650) included 3 species (S. glabra, S.
costata, S. ocracea}, but none was designated as type-species.
CusumaN (1913, *404c, p. 104) incorrectly designated
Uvigerina (Sagrina) raphanus PARKER & JoNES as the type-
species of Siphogenerina, although this was not one of the
3 species originally included. Later CusHmaN (1927, *433,
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p. 190) corrected this, designating S. costata SCHLUMBERGER from S. raphanus. Banpy & Burnsie (1951, *76, p. 14)
as the type-species, although stating that it was a synonym stated that CusuMAN was in error in designating S. costata
of S. raphanus. Mataews (1945, *1234, p. 589) cited the as type and that S. glabra as the first species included
type as S. costata and regarded it as specifically distinct should be the type. However, any of the 3 species de-

Fic. 449. Uvigerinidae; 1-4, Siphogenerina; 5-8, Siphouvigerina; 9, Uvigerinella; 10-12, Virgulinopsis
(p. C569-C572).
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Fic. 450. Uvigerinidae; 1-6, Trifarina (p. C571-C572).

scribed in 1883 was available for designation as type.
Banpy (1952, *72, p. 17) later agreed with CusHMAN that
S. costata was a synonym of S. raphanus and stated that
the latter was therefore the type-species. The type area
given for S. cosrata by ScHLUMBERGER was Tahiti and New
Caledonia. Banpy stated (1952, *72, p. 18) that some
specimens of S. costata from Tahiti have a triserial early
stage and others have a biserial early stage. We examined
the types of S. raphanus in the British Museum (Natural
History), and regard it as distinct from §. costata.
Siphogenerina is here regarded as including only species
which are triserial in the microspheric early stage and
biserial in the megalospheric stage. As S. raphanus is bi-
serial to uniserial in the microspheric form and only uni-
serial in the megalospheric stage it has been transferred to
Rectobolivina.)

Siphouvigerina Parr, 1950, *1429, p. 342 [*Uui-
gerina porrecta BraDpY var. fimbriata SIDEBOTTOM,
1918, *1741, p. 147; OD] [=Neouvigerina Hoz-
KER, 1950, *932, p. 67 (nom. nud.); Neouvigerina
Horker, 1951, *928c, p. 206 (nom. nud.); Neou-
vigerina THALMANN, 1952, *1897j, p. 977 (type,
Uvigerina asperula var. ampullacea Brapy, 1884,
*200, p. 579)]. Test elongate, chambers triserial
and closely appressed in the early stage, later
tending to uniseriality, with chambers loosely at-
tached and sutures deeply incised; wall calcareous,
surface hispid or with granulations which may
coalesce into costae; aperture terminal, rounded,
with perforate neck and phialine lip, tooth plate
straight and simple, attached to outer margin of
previous foramen. Oligo.-Rec. cosmop. F1c.
449,5. *S. fimbriata (SEBoTTOM), Rec., Australia;
5a,b, side, top views, X185 (*2117). FiG.
449,6-8. S. ampullacea (Brapy), Rec., S.Atl. (6,7),

©2

Sumatra (8); 6a,b, side, apert. views, X 64; 7, side
view, X 64 (*200); 8, optical sec. of terminal por-
tion showing tooth plates, approx. X100 (*928c).
Trifarina Cusuman, 1923, *411d, p. 99 [*T.
bradyi; OD) [=dAngulogerina Cusuman, 1927,
*431, p. 69 (type, Uvigerina angulosa WiLLIAM-
son, 1858, *2065, p. 67); Candela N. K. Bykova,
in N. K. Bykova ez al., 1958, *265, p. 70 (type,
Trifarina labrum SussoTINA, 1953, *1846, p. 247
(non Candela HERRMANNSEN, 1846); Dymia N. K.
Bykova, 1962, *264, p. 22 (nom. subst. pro Can-
dela N. K. Byxkova, 1958, non HERRMANNSEN,
1846); Norcottia VeLra, 1961, *2002, p. 478
(type, Hopkinsina mioindex Finray, 1947, *717e,
p. 282)]. Test free, elongate, triangular in sec-
tion; chambers triserially arranged, early ones
closely appressed, later ones more loosely appressed
and tending to become uniserial; wall calcareous,
finely perforate, radial in structure, commonly
with longitudinal costae; aperture terminal, ovate,
on short neck with thickened rim, tooth plate
with wing at dorsal side. Eoc.-Rec., cosmop.
Fic. 450,1-3. T. angulosa (WiLLiamsoN), Rec.,
Br.l.; 1ab, side, apert. views of paratype, X83
(*2117); 2a,b, side, apert. views, X99 (*2117);
3, apert. end dissected to show tooth plate (7)
and its wing (w), X123 (*924). Fic. 450,4.
T. labrum (SusBoTiNa), U.Eoc., Ukraine; 4a,b,
opposite sides of holotype, X 96 (*1509). Fic.
450,5,6. *T. bradyi, Rec., Indon. (5), Ad. (6);
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5, long. sec. showing tooth plates, X160 (*928c);
6a-c, opposite sides and apert. view of paratype,
X 94 (*2117).

[Tn/anmz differs from Uvigerina in being angulnr in sec-
tion and in the tendency to become uniserial in the adult.
The synonymy of Angulogerina with Trifarina was shown
by Horker (1956, *946, p. 77), although he recognized the
junior name as valid. The original types of Uvigerina
angulosa WiLiamson were studied by us in the British
Museum (Natural History), and a lectotype here desig-
nated (BMNH-ZF3576) with paratypes (BMNH-ZF3575) (all
ex 96.8.13.32, WritLtaMsoN collection, Recent. off Great
Britain). Norcottia was proposed to include a finely costate
Miocene species, as VELLA utilized surface ornamentation
for generic separation. In chamber arrangement and other
features it resembles Trifarina; hence Norcottia is here
considered a synonym of Trifarina.]

Uvigerinella Cusuman, 1926, *426, p. 58 [*Uviger-
ina (Uvigerinella) californica; OD) [=Uuvigerina
(Uvigerinella) Cusuman, 1926, *426, p. 58
(obj.)]. Test similar to Uvigsrina, triserial; wall
calcareous, perforate, surface smooth or longi-
tudinally costate; aperture slitlike, extending up
face of final chamber, rather than terminal in
position, and may have elevated rim or collar,
but without neck and phialine lip, character of
tooth plate not described in type-species. [Addi-
tional study is needed of the type-species of this
and other genera. Possibly Virgulopsis or Vir-
gulinopsis may be synonyms of the present genus,
but evidence for determining this is insufficient
as yet.]. Eoc.-Rec., N.Am.-W .Indies. Fic. 449,
9. *U. californica, Mio., USA(Calif.); 94,0, side,
apert. views of paratype, X97 (*2117).

Virgulinopsis Horker, 1956, *946, p. 47 [*Bolivina
cubana BErmupiz, 1935, *117, p. 196; OD]. Test
with short triserial early stage, later biserial; wall
calcareous, finely perforate, surface commonly
striate or costate, apertural face poreless; aperture
elongate, nearly terminal in position, with flar-
ing tooth plate, attached portion folded, and
irregularly lobed, free folded part narrow, with
fimbriate margin, occurring in an excavation of
upper apertural margin. Rec., Carib. Fic. 449,
10-12. *V. cubana (Bermupez), Cuba; 10a5,
opposite sides, X120 (*472); 1lab, edge view
showing aperture and basal view showing tri-
serial base, X160 (*946); 124, top view showing
aperture, X210; 12b,c, views of tooth plate, one
showing chamber outline, X210 (*946).

[Virgulinopsis differs from Bolivina in its early triserial
development, and from Srainforthia in its coarser per-
forations, longitudinal ornamentation, and more highly
developed tooth plate. It is possibly intermediate between
Stainforthia and Sagrina. The magnifications here given
are corrected, as the figures given by Horker (*946) ap-
parently were reduced to two-thirds the size stated in the
figure explanations.)

Superfamily DISCORBACEA
Ehrenberg, 1838

[nom. correct. LoesLicH & Tappan, herein (pro Dis-
corbidea Smout, 1954, p. 81)] [In synonymic citations
superscript numbers indicate taxonomic rank assigned by
authors (Isuperfamily, 2family group); dagger (+) indicates
partim) [=1Orthoklinostegiat EiMer & Fickert, 1899,
p. 685 (nom. nud.); =>Rotaliaridiat RuuMmsLER in KUKEN-
THAL & KruMeacH, 1923, p. 88; —=Discorbidea SmouT, 1954,
p. 81; —IMonolamellidea Reiss, 1957, p. 128 (nom. nud.))
———[=Asterigerinacea LoesLicH & Tapran, 1961, p. 302]

Protista—Sarcodina

Test trochospiral or derived from such;
wall of radial laminated calcite, perforate,
noncanaliculate, single walls and septa;
aperture interiomarginal or areal, or de-
rived from such. M.Trias.-Rec.

Family DISCORBIDAE Ehrenberg, 1838

[nom. correct. GLAEssNER, 1945, p. 145 {pro Discorbina
EnrenBerG, 1838, p. 200)]——({All names cited are of
family rank; dagger (1) indicates partim]——[=Polystomat
LAaTREILLE, 1825, p. 161 (nmom. nud.); =Cristaceat, and
Cristacést pe BraiNviLLe, 1825, p. 383 (nom. nud.); —HEli-
costéguest p'ORBIGNY, 1826, p. 268 (nom. nud.}; =Uvellinat
EHRENBERG, 1839, table opposite p. 120 (nom. nud)
_Turbmmdaef DORBIGNY in DE LA Sacra, 1839, p. xxxviii,
71 (nom. nud.); =Valvulineriidae BrorzeN, 1942, p. 16;
—Laticarinidae Horxer, 1951, p. 307; _Valvulmendae
Horker, 1951, p. 484; :Marginolamellidae‘t Horker, 1951,
p. 485 {nom. nud.}); =Discorbididac PokornY, 1954, p. 215
{nom. van.); =Conorbinidae Horker, 1954, p. 167; =Dis-
corbinidae Horker, 1954, p. 167; —Pseudoparrellidae Sus-
BOTINA in RAUZER-CHERNOUSOvA & FurseNko, 1959, p. 272;
=Discorbiidae HorniBROOK, 1961, p. 97 (nom. van.}]

Test free, trochospiral; chambers simple;
wall calcareous, perforate, radial in struc-
ture, monolamellid; aperture basal or
areal. M.Trias.-Rec.

Subfamily DISCORBINAE Ehrenberg, 1838

[nom. correct. Garroway, 1933, p. 285 (pro subfamily Dis-
corbisinae CusHMAN, 1927, p. 75; nom. transl. ex family
Discorbina Enrenserc, 1838)] [=Discorbininae Schu-
BErT, 1921, p. 156; =—Pscudoparellinae VorLosHINOVA in
VoLosHINova & Darn, 1952, p. 81; =Discorbinellinae SicaL
in PiveTeau, 1952, p. 228; —Dnscorbldma: PorornY, 1954, p.
215 (nom. van.); =Discorbunae HORNIBROOK, 1961 p. 97
(nom. van.))

Test free, trochospiral,
spired, umbilical region open; aperture
basal, umbilical. M.Trias.-Rec.

Discorbis Lamarck, 1804, *1085a, p. 182 [*Dis-
corbites  vesicularis; OD (M)] [=Discorbites
LaMmarck, 1804, *1085a, p. 182 (obj.); Discorbitus
RAFINEsQUE, 1815, *1496, p. 140 (nom. van.);
Les Discorbes p'Orsieny, 1826, *1391, p. 274
(nom. neg.); Les Trochulines p’OrsiGNY, 1826,
*1391, p. 274 (nom. neg.); Trochulina D’ORBIGNY
in EnrensErG, 1839, *667, chart following p.
120 (type, Rotalia turbo p’OrBiGNY, 1826, *1391,
p. 274); Cyclodiscus EHRENBERG, 1839, *667,
chart opposite p. 120 (nom. subst. pro Discorbis
Lamarck, 1804) (obj.); Allotheca EHRENBERG,
1843, *672, p. 407 (type, A. megathyra); Aristero-
spira EHRENBERG, 1858, *683, p. 1l (type,
isoderma); Discorbina PArRker & JoNEs in Car-
PENTER, PARKER & JonEs, 1862, *281, p. 200, 203
(type, Rotalia turbo p'Ormicny, 1826, *1391, p.
274); Rotorbinella Banpy, 1944, *69, p. 372 (type,
R. colliculus); Biapertorbis PokorNY, 1956, *1477,
p. 262 (type, B. biaperturata)]. Test free, trocho-
spiral, plano-convex, flattened on umbilical side,
periphery angled; all chambers visible on um-
bonate spiral side, only chambers of final whorl
visible on umbilical side, with a flap extending
from basal portion of each chamber toward um-
bilical region, opening extending along proximal
side of each radial umbilical flap, connecting
through cavity beneath flaps to interior of cham-

low- to high-
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bers themselves; primary aperture an interiomar- open as later chambers are formed; biflagellate
ginal, extraumbilical arch, secondary sutural open- gametes occur. Eoc.-Rec., Eu.-N.Am.-Pac.-N.Z.-
ings at opposite side of chamber flap remaining Australia-Atl. Fic. 451,1-3. *D. vesicularis,

Fic. 451. Discorbidae (Discorbinae; 1-7, Discorbis; 8, Bronnimannia; 9, Buccella) (p. C572-C575).
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M.Eoc.(Lutet.), Fr.; la-c, opposite sides and edge
view of well-preserved topotype, showing flange-
like umbilical flaps with openings at each ex-
tremity, X 17; 2, umbilical side of smaller topo-
type, with less well-preserved flaps coalescing cen-
trally and with a few central perforations, X17;
3, umbilical side of somewhat abraded topotype,
umbilical flaps being destroyed and secondary
apertures showing as sutural slits, X25 (*2117).
Fi1c. 451,4. D. turbo (p’OrBiGNY), M.Eoc.
(Lutet.), Fr.; 4a-c, opposite sides and edge view
of specimen compared with and nearly identical
to lectotype in Paris, X28 (*2117). Fic. 451,
5. D. colliculus (Banpy), Eoc., USA(Ore.); Sa-c,
opposite sides and edge view, X74 (*2117).
Fic. 451,6,7. D. biaperturata (Pokorny), U.Eoc.,
Czech.; 6a-c, opposite sides and edge view of
paratype, X85; 7, umbilical view of holotype,
X85 (*1477).

[Many dissimilar forms have been placed in Discorbis, as,
unfortunately, no characteristic illustrations were available
for the type-species until approximately 1950. The original
figure given by LaMarck was extremely diagrammatic, the
vesicular portion of the umbilical side being indicated only
by the slightly angled sutures. CusHmaNn (1927, *432, pi.
24, fig. la-c) illustrated a topotype specimen; although the
spiral and edge views given are recognizable, the drawing
of the umbilical side does not show the ‘‘alar projections’
referred to in the discussion. Y. LE CaLvez (1949, *1112,
pl. 3, figs. 36-38) has illustrated the central vesicular area
much better. The preservation and degree of abrasion of
the specimens cause a considerable degree of variation in
the lateral extent of these projections, from narrow radial
projections to approximately continuous flaps which al-
most overlap. Most texts have copied either the original
figures of Discorbis or the misleading illustrations of
CusHMAN just cited; others have illustrated different species,
some of which are not even congeneric with the type-
species. Many unrelated forms thus have been placed in
Discorbis, some of them completely lacking essential
features of the genus. For these reasons, during the last
15 years there has been a great proliferation of generic
names proposed for various discorbine species., Many of
these are currently recognized, whereas others are here
regarded as synonyms of one genus or another. In some
instances the same species has been cited as type or placed
within 3 or 4 different generic taxa. The species Rotelia
(Trochuline) turbo p'ORBIGNY, 1826, has been designated
as the type-species of Trochulina p’OrBioNY, 1839, by
subsequent monotypy, Basser (1885, *101, p. 162); also

it has been defined as the type-species of Discorbina
PARKER & JonEes, 1862, was included by BroTzEN
(1936, *237, p. 141) in Conorbina but by HoFker at

various times in Discopulvinulina (1951, *928¢) and
Rotorbinella (1954, *942, p. 34). Trochulina was named
by p’OrBicNY in EnrenBiRG, 1839, but no species were
cited, although 3 species had been mentioned by p’OrBIGRY
in 1826 (*1391, p. 274) under the French vernacular sub-
generic term ‘‘Les Trochulines.” Two were nomina nuda
but the third, Roralia (Trochuline) rurbo, was valid. The
latter name was first used in combination with the Latin
subgeneric name Trochulina by Basserr, 1885, thus auto-
matically becoming the type of Trochulina by subsequent
monotypy. This type designation thus validated the generic
name Trochulina, which therefore takes precedence over
the later name Discorbina Parxir & JonEes, 1862. Horni-
BROOK & VELLA (1954, *960, p. 26) discussed the genus
Discorbina (type, Rotalia turbo) and considered Rotorbi-
nella Banpy, 1944, to be a synonym, stating {p. 27), “The
main diagnostic features of Rotorbinella are the prominent
umbilical plug and channeled ventral sutures, characters
that are strongly indicated in d'Orbigny’s figure of Rotalia
(Trochuline) turbo. Specimens of what we believe to be
Rotalia turbo, from the Paris Basin Lutetian, are very
close to Discorbis finlayi Dorreen, 1948, which Bermidez
regards as a typical Rotorbinella. Rotorbinella is thus a
synonym of Discorbina, and moreover is not far removed
from Discorbis in the strict sense.” Horker (1951, *928¢)
included R, rurbo in his new genus Discopulvinulina but
later (1954, *942, p. 34) stated that turbo should be placed
in Rotorbinella, adding, ‘‘Rororbinella rurbo (d'Orbigny)
does not occur in the Lutetian of the Paris Basin, as

Protista—Sarcodina

Hornibrook and Vella believe; the species which they had
at hand must have been Rotorbinella perovalis (Terquem)
. . .. He also stated that perhaps the species should be
called Conorbina iurbo. Apparentdly p'OreicNy did not
illustrate R. turbo, but included it in his modéles (No. 73).
A figure of this was given by ParkEer, JoNes & Braby (1865,
*1419, pl. 2, fig. 68). However, this figure does not agree
with p'ORBIGNY's specimens. Commonly p’ORBIGNY's models,
and his illustrations as well, were not intended to poriray
a type-specimen exactly, but instead were a composite,
much-generalized illustration which sometimes combined
features of more than a single species. This fact makes
reference to his type-specimens absolutely imperative, and
the only reliable basis for systematic work. In 1954, we
examined the p'OrelcNY types in the Muséum National
d’Histoire Naturelle in Paris, among them several specimens
of Rotalia turbo, the type-specimens of which are from
the Paris Basin Lutetian. Horker was thus mistaken in
stating that R. rurbo does not occur in the Lutetian of
the Paris Basin. One of p’ORBIGNY’s original specimens of
R. turbo is here designated as lectotype and this specimen
is now so labeled on a separate slide in the Museum in
Paris. The specimen of R. rurbo here figured is from the
Lutetian at the classic locality of Chaussey, Seine-et-Oise,
France, and was compared to the lectotype in Paris, and
found to be identical in all features. It is a true Discorbis.
Of the genera to which R. zurbo has been referred, Conor-
bina is regarded as a valid genus, on the basis of its
type-species; Discopulvinulina is a synonym of Discorbinella;
and Trochulina, Discorbina, and Rotorbinella are regarded
as synonyms of Discorbis. In addition, Biapertorbis is re-
garded as a synonym of Discorbis, the type-species showing
the umbilical flap separating the 2 apertures characteristic
of Discorbis, and an umbilical *'plug’ like that found in
some species of Discorbis but varying considerably in the
degree of development.]

Aboudaragina Nakkapy, 1955, *1345, p. 261 [*4.
epomdelliformis; OD]. Test trochospiral, ven-
trally umbilicate; wall calcareous, finely perforate,
microstructure and lamellar character unknown;
aperture a large, rounded, interiomarginal equa-
torial opening in depressed terminal face. [This
genus and type-species are known only from the
original publication, in which the figures are
generalized, and at least the spiral view apparently
incorrect, as it does not show a trochospiral coil,
but concentric whorls.] M.Jur., Egypt. Fic.
452,1. *A. eponidelliformis, U.Dogger(Bathon.);
la-c, opposite sides and edge view of holotype,
X 54 (*700).

Bronnimannia BErmUDEZ, 1952, *127, p. 39 [*Dis-
corbis palmerae BermOpErz, 1935, *117, p. 207;
OD]. Test free, auriculate in outline, planispiral,
evolute on both sides, plano-convex to nearly bi-
concave, umbilical region open on apertural side,
closed on opposite side with sharp, acute-angled
peripheral ridge and truncate peripheral margin
sloping sharply to marginal keel; umbilical flap
near aperture of each chamber, those of earlier
chambers of final whorl remaining visible; sutures
arched on apertural side and curved backward at
periphery, sigmoid on opposite side, curving back-
ward from umbonal area, abruptly angled at sharp
dorsal angle, and curving again to peripheral keel;
wall coarsely perforate on umbonal, ridged side,
finely perforate on apertural side; aperture open-
ing beneath umbilical chamber flaps and con-
necting laterally along spiral suture to openings
of earlier chambers of final whorl, [Bronnimannia
differs from Planulinoides in having a slitike
aperture beneath the ventral umbilical chamber
flaps, whereas in Planulinoides the aperture 1is
peripheral and consists of an oblique ovate open-
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Fic. 452. Discorbidae (Discorbinae; 1, Aboudara-
gina) (p. C574).

ing surrounded by a lip, in addition to the ventral
openings beneath rudimentary umbilical flaps.]
Rec., Gulf Mex.-Atl.-Pac. Fic. 451,8. *B. pal-
merae (BErRmUDEZ), Cuba (Bahia de Matanzas);
lectotype, here designated (Coll. U.S.N.M.) from
original syntypes of BERMUDEZ; 8a-c, opposite sides
and edge view, X78 (*2117).

Buccella ANDERsEN, 1952, *17, p. 143 [*Eponides
hannai PHLEGER & F. L. ParRkEr, 1951, *1455, p.
21; OD]. Test trochospiral, planoconvex to bicon-
vex, periphery keeled; umbilical region and inner
part of last whorl of chambers partially obscured
by granular or pustulose coating on umbilical side;
primary aperture interiomarginal, midway between
umbilicus and periphery, supplementary sutural
apertures at posterior margin of each chamber,
near periphery on umbilical side. Oligo.-Rec., N.
Am.-Atl.-Pac.-Carib.-Japan-Eu.-S.Am. Fic. 451,
9. *B. hannai (PHrLEcer & F. L. PARKER), Rec.,,
Gulf Mex.; 9a-c, opposite sides and edge view of
holotype, X80 (*17).

Conorbina Brorzen, 1936, *237, p.141 [*C.margin-
ata; OD]. Test plano-convex, trochospiral; cham-
bers crescentic, increasing in breadth as added, so
that final whorl has relatively few; sutures oblique
and curved on spiral side, nearly radial on oppo-
site side; aperture a low slit at base of final cham-
ber, in slight re-entrant of chamber margin, near
periphery on umbilical side. [Conorbina differs
from Glabratella in lacking open umbilicus with
surrounding radial ornamentation, and in having
a suturally placed aperture.] L.Cret.(Alb.)-U.
Cret.(Senon.), Eu.-N.Am. Fic. 453,1. *C.
marginata, L.Senon., Sweden; Ila-c, opposite sides
and edge view, X190 (*2117).

Diplotremina Kristan-ToLLman, 1960, *1059, p.
64 [*D. astrofimbriata; OD]. Test free, trochospi-
ral, margin of large open umbilicus deeply lobed;
chambers increasing gradually in size; wall calcar-
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eous, perforate, microstructure and lamellar charac-
ter unknown; primary aperture interiomarginal,
about midway between umbilicus and periphery,
umbilical chamber flap separating it from secondary
umbilical opening, both apertures with crenulated
margins. M.Trias., Aus. Fic. 454,1. *D. astro-
fimbriata; la-c, opposite sides and edge view of
holotype, X125 (*1059).

Discorbinella CusimaN & MarTiN, 1935, *512, p.
89 [*D. montereyensis; OD] [=Discopulvinulina
Horker, 1951, *936, p. 359 (type, Rosalina ber-
theloti D’ORBIGNY in BARKER-WEBB & BERTHELOT,
1839, *86, p. 135)]. Test free, plano-convex, com-
pressed to scalelike, spiral side convex, nearly in-
volute, only small portion of earlier whorls vis-
ible centrally, opposite side flattened to slightly
concave, umbilicate, but nearly involute, with
very little of previous coil visible at center,
periphery carinate; aperture an interiomarginal
arch, nearly peripheral on umbilical side, with
supplementary opening at opposite margin of
umbilical chamber flap; gametes biflagellate (in
D. bertheloti). Rec., Atl.-Pac.-Gulf Mex. Fic.
453,2. *D. montereyensis, USA(Calif., Monterey
Bay); 2a-c, opposite sides and edge of holotype,
X115 (*2117). Fic. 453,3. D. bertheloti
(p’OrBIGNY), Gulf Mex.; 3a-c, opposite sides and
edge view, X 68 (*2117).

[Discorbinella differs from Discorbis in its spiral side being
only partially evolute, in having very simple umbilical
chamber flaps, and in having a nearly peripheral primary
aperture. Horker (1951, *936, p. 359; *928¢c, p. 448) pro-
posed the name Discopulvinulina to include a variety of
forms previously placed in Discorbis, Discorbina, Pul-
vinulina, Rotalia, Cibicidoides, and Rosalina. 1f species
originally included by Horxker under Discopulvinulina
were in reality congeneric, his proposed name would be
preoccupied by no less than six other valid generic names.
However, on the basis of the type-species of these genera,
Discopulvinulina is distinct from those, but a junior
synonym of Discorbinella. D'OreicNY recorded Rosalina
bertheloti  (type-species of Discopulvinulina) from the
Canary Islands, in marine sands at Teneriffe. Our figured
specimen from the Gulf of Mexico is one of the hypotypes
originally figured by FrinT (1899, *723, pl. 72, fig. 4).]

Discorbitura Banpy, 1949, *70, p. 99 [*D. dignata;

OD]. Test free, trochospiral, concavo-convex, all
chambers visible on convex spiral side; only last
whorl visible on flat to concave umbilical side,
periphery keeled; chambers with slight re-entrant
at their irregular posterior margin on umbilical
side, sufficiently pronounced as to nearly subdivide
chamber into peripheral and umbilical lobe, and
may have series of grooves branching out from
sutures, umbilical region may be filled with nodes
and pustules; sutures somewhat thickened on spiral
side, depressed on opposite side: aperture periph-
eral, round areal opening at short distance above
base of final chamber face, secondary openings
which may be filled appear beneath posterior um-
bilical margin of chambers, rarely one or more
of these remaining open after later chambers are
added. Oligo., N.Am. Fic. 453,4. *D. dignata,
USA(Ala.); 4a-c, opposite sides and edge views,
X139 (*2117).

[The secondary apertures on the umbilical side were not
mentioned in the original description, nor was the in-
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folding of the posterior chamber margins, although Banpy
stated (*70, p. 99) that the sutures were ‘‘usually channeled
with re-entrants.”” The holotype, paratypes, and metatypes
have been examined by us and when examined at a suffi-
ciently high magnification, all specimens show the features
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described above. Discorbitura resembles Discorbinella, but
differs in having an areal aperture, less distinct umbilical
supplementary apertures, in being involute rather than
partially evolute on the umbilical side, and in possessing
umbilical nodes and branching sutural grooves.]

Fic. 453. Discorbidae (Discorbinae; I, Conorbina; 2,3, Discorbinella; 4, Discorbitura; 5,6,Epi.rtominella)
(p. C575-C576, C578).
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Fic. 454. Discorbidae (Discorbinae; 1, Diplotremina; 2, Duostomina) (p. C575, C577).

Duostomina Kristan-TorLmaxy, 1960, *1059, p.
68 [*D. biconvexa; OD]. Test free, trochospiral,
chambers enlarging gradually, wall calcareous,
perforate, microstructure and lamellar character
unknown; similar to Diplotremina but with closed
umbilicus and both apertures and intervening flap
at forward margin of final chamber, instead of
one being umbilical in position. M.Trias., Aus.
Fic. 454,2. *D. biconvexa; 2a-c, opposite sides
and edge view of holotype, X125 (*1059).
Earlmyersia RuunsrLer, 1938, *1576, p. 209
[*“Pulvinulina punctulata (0’OrRBIGNY)”, HERON-
ALLEN & Earvanp, 1913, *909, p. 134 (non
Rotalia  punctulata p’Orsicyy, 1826) (=Eari-
myersia punctulata liliputana RHUMBLER, 1938);
OD]. Test trochospiral, plano-convex to concavo-
convex, all whorls visible on spiral side and most
of final 2 whorls visible on umbilical side, sutures
thickened, strongly curved; wall calcareous, finely
perforate, radial in structure, umbilical side with
fine papillae; aperture obscure, an interiomarginal
slit midway between periphery and umbilicus;
growth or reproductive cysts may occur, during
which agglutinated material temporarily covers
protoplasm. Rec., Ire.-Helgoland. Fic. 455,1-3.
*E. liliputana, Helgoland (1), W.Ire.(Clare Is.)
(2,3); la-c, opposite sides and edge view, X200
(*1576); 2,3, spiral and umbilical sides of different
specimens, X120 (*909).

[The original definition of Earlmyersia stressed the flattened
test, finely perforate wall, and the presence of pustulose
ornamentation on the umbilical side. Both the descriptions
by HeronN-ALLEN & Eariaxp and by RHUMBLER also men-
tioned specimens attached by the umbilical surface and
surrounded by agglutinated material, comparable to the
growth and reproductive cysts such as have been described
for other Discorbinae. The type-species seems close to
Discorbinella but as described, it differs in the apertural
characters. Discorbinella has a primary peripheral interio-
marginal aperture, a distinct umbilical chamber flap and
a smaller opening behind this flap. A restudy of the type-
species of Earlmyersia would show whether these features
are also present therein, but meanwhile the genus is
recognized tentatively as originally described. The type-
species for Earlmyersia was originally designated by
RuumsrLer  (*1576, p. 209) as “‘Pulvinulina punctulata
(d'Orb.) bei Heron-Allen und Earland in: Proc. roy. irish
Avadyy Vo3l Pt 64, 1913, p. 134 T 4, fig: 20, 2L
On the following page RHUMBLER (*1576, p. 210) described
the specimens of HERON-ALLEN & EARLAND as ‘‘Earlymyersia
punctulata (p'OreicNY) forma: liliputana nom. nov.!,"” and
the above reference, plate and figures again were cited.
Taxa proposed as forma remain available if proposed be-
fore 1961 [ICZN Art. 17(9)], hence the type-species is
““P. punctulata (p'ORBIGNY)' HERON-ALLEN & EARLAND,
1913 (non Rotalia punctulata p'OrBIGNY, 1826) =—Earl-
myersia punctulata liliputana RHUMBLER, 1938.]

Eoeponidella WickenDEN, 1949, *2060, p. 81 [*E.
linki; OD (M)] [=Heminwayina BERMUDEZ,
1951, *126, p. 325 (type, Discorbis multisectus
Garroway & Heaxuxway, 1941, *764, p. 3§4)].
Test free, plano-convex to nearly biconvex, umbili-
cal side may be slightly depressed centrally, all
chambers visible on convex spiral side, only final
whorl visible on umbilical side where each chamber
has supplementary chamber along its forward
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Fic. 455. Discorbidae (Discorbinae; 1-3, Earlmyersia) (p. C577).

margin near umbilical region, supplementary cham-
bers apparently formed after main chamber; wall
calcareous, rather coarsely perforate, microstruc-
ture not known; primary aperture a broad high
interiomarginal umbilical arch, but in specimens
possessing final supplementary chamber against
final chamber, only smaller aperture remains near
proximal chamber margin. [The large open-
arched aperture leading into the umbilical area,
coarsely perforate test, and simple radial chambers,
place Discorbis multisectus GaLLoway & HeMiIn-
way, the type-species of Heminwayina, in the
genus Eoeponidella.] U.Cret.-Oligo., N.Am.-Carib.
Fic. 456,1. *E. linki, U.Cret,, Can.(Sask.);
la-c, opposite sides and edge view, X242 (*2117).
Fic. 456,2. E. multisecta (GaLLowAy &
HemiNnway), Mio., Puerto Rico; 2a-c, opposite
sides and edge view of holotype, X 93 (*764).

Epistominella Husezima & Marunasi, 1944, *974,
p. 397 [*E. pulchella; OD) [=Pulvinulinella
Cusaman, 1926, *426, p. 62 (type, P. subperuvi-
ana) (non Pulvinulinella ExmeR & FickEerT, 1899);
Pseudoparrella Cusuman & TeEN Dam, 1948, *502,
p. 49 (type, Pulvinulinella subperuviana CusH-
MAN, 1926, *426, p. 63)]. Test trochospiral; all
chambers visible on spiral side, only those of last
whorl visible on umbilical side; sutures oblique on
spiral side, nearly radial on umbilical side; wall
calcareous, perforate, radial in structure and mono-
lamellid; aperture an elongate vertical slit in
face, near and parallel to peripheral keel. U.Crez.-
Rec., Japan-N. Am.-Pac. - Gulf Mex.-Eu. Fic.
453,6. *E. pulchella, Plio., Japan; 6a-c, opposite
sides and edge views, X70 (*52b). Fic. 453,
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5. E. subperuviana (Cusaman), Mio.,, USA
(Calif.); 5a-c, opposite sides and edge view of
holotype, X125 (*2117).

Eurycheilostoma LoesLicH & Tappan, 1957, *1172,
p. 228 [*E. altispira; OD]. Test free, trochospiral,
high-spired, umbilical side excavated, earliest
whorl with 4 to 6 chambers, which increase in
breadth as added, so that in adults only 3 or 4
chambers occur in each whorl, final chamber oc-
cupying most of umbilical side, extending around
both sides of open umbilicus, final whorl may
abruptly attain greater diameter, resulting in flar-
ing test; aperture a broad arch at inner margin
of last chamber, opening into umbilicus, and
partially covered by broad umbilical flap which
may have serrate margin. [Eurycheilostoma dif-
fers from Neoconorbina in being high-spired,
rather than low, scalelike, and in having a
rounded periphery. The apertural characters are
similar, the broad umbilical flap with apertural
re-entrants at the extremities occurring in both
genera.] L.Cret., N.Am. Fic. 456,3. *E. alti-
spira, Alb., USA(Tex.); 3a-c, opposite sides and
edge view of holotype, X192 (*1172).

Gavelinopsis HoFker, 1951, *928c, p. 485 [*Dis-
corbina praegeri HERON-ALLEN & EarrLanp, 1913,
*909, p. 122; OD] [=Gavelinopsis Horker, 1951,
*936, p. 359 (nom. nud.)]. Test free, plano-
convex or biconvex, periphery keeled, all cham-
bers visible on convex spiral side, only those of
final whorl visible from flat to slightly convex
umbilical side, which has prominent umbilical
plug; sutures curving backward at periphery on
spiral side, nearly radial on umbilical side; wall
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calcareous, hyaline, finely perforate; aperture a Rec., Atl.-Pac.

Fic. 4564. *G. praeger:

low interiomarginal slit at short distance from (HeroN-ALLEN & EarLaND), Ire.; 4a-c, opposite
periphery on umbilical side, with slight lip above. sides and edge view, X111 (*2117).

F1c. 456. Discorbidae (Discorbinae; 1,2, Eoeponidella; 3, Eurycheilostoma; 4, Gavelinopsis; 5,6, Lamello-
discorbis) (p. C577-C580).
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[Gavelinopsis differs from Conorbina in having a distinct
umbilical plug and in having a more ovate aperture
bordered by a distince lip. It differs from Discorbis in
having an umbilical plug, instead of an umbilicus covered
only by the highly developed umbilical chamber flaps of
Discorbis. Horker (*936, p. 359) introduced this generic
name citing Gavelinopsis atlantica Horker as type, but no
description was given and the species was a nomen nudum.
Later (*928c, p. 485) the genus was described and
Gavelinopsis praegeri (HeroN-ALLEN & EARLAND) (=Dis-
corbina pracgeri HERON-ALLEN & EarLanp, 1913) was cited
as type. In this paper Horker again referred to the un-
described Gavelinopsis atlantica as occurring in the West
Indies. BermUpez (1952, *127, p. 150) considered that
Horker referred to the same species by both names, but
G. atlantica was described by Horker (1956, *946, p. 212)
as a new species from off Frederiksted, Santa Cruz. It is
probably not congeneric, having prominent umbilical flaps
and should be placed in Rosalina. Neither genus is con-
sidered by us to be related to the gavelinellids or ano-
malinids.]

Helenina SaunpErs, 1961, *1634, p. 148 [*Psendo-
eponides anderseni WarreN, 1957, *2039, p. 39;
OD] [=Helenia Saunpers, 1957, *1632, p. 374
(obj.) (nom WaLrcort, 1889)]. Test free, trocho-
spiral, biconvex, periphery rounded; chambers nu-
merous, all visible from spiral side, only those of
final whorl visible on umbilical side, final cham-
ber with umbilical flap; sutures depressed, radial
on umbilical side, curved to sinuate on spiral side
with sutural slits on both spiral and umbilical
sides, opening into chambers; wall calcareous,
finely perforate; aperture an interiomarginal slit,
extending from umbilicus across peripheral mar-
gin onto spiral side where it follows suture line
05 to 0.7 of distance to periphery, additional
sutural slit occurring on umbilical side, extending
from umbilical flap of chamber toward periphery.
Rec., N.Am.-W.Indies(Trinidad). Fic. 457,1.
*H. anderseni (WaRREN), Trinidad; la-¢, oppo-
site sides and edge views, X118 (*1632).

[Differs from Pseudoeponides in having the supplementary
slits sutural in position, whereas those of Pseudoeponides
are nearly perpendicular to the sutures on the umbilical
side and those of the spiral side are areal in position in
the chamber walls. Epistomaria resembles Helenina in
possessing sutural slits on both spiral and umbilical sides
but differs in having supplementary chamberlets on the
umbilical side, which also are bordered with slits, and
an areal aperture in the face of the final chamber in
addition to the interiomarginal aperture.]

Lamellodiscorbis BermOpez, 1952, *127, p. 39
[*Discorbina dimidiata Jones & Parker in Car-
PENTER, PARKER & JonEes, 1862, *281, p. 201;
OD]. Test free, plano-convex, periphery sharply
angled and keeled, with inflated chambers around
umbonal boss on spiral side, umbilical surface
flattened, somewhat evolute, with alar projections
on inner part of proximal margins of chambers,
with opening on their umbilical side and leaving
opening both in front of and behind flaps just
before they attach to test at their outer ends, flaps
usually coalescing at their inner margins so as to
form continuous ring or spiral around open um-
bilicus; sutures depressed on both sides, somewhat
limbate on umbilical side; wall calcareous, coarse-
ly perforate, spiral side commonly with secondary
coating that covers inner two-thirds of chambers
and partially fills pores; aperture an arch at
periphery, extending short distance past keel on
spiral side and about one-third of distance to
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umbilicus on opposite side, although it may merge
with opening under chamber flaps so that a
definite umbilical exent cannot be delineated,
aperture bordered above by narrow lip. Rec.,
Australia. Fic. 456,5,6. *L. dimidiata (JoNEs
& PARKER); Sa-c, opposite sides and edge view of
paratype; 6, umbilical side of larger paratype
showing well-developed alar projections and aper-
tures, X 26 (*2117).

[Differs from Discorbis in its evolute umbilical side and
relatively involute spiral side, in having a distinct open
umbilicus, umbonal plug on the spiral side, and in exten-
sion of ;he aperture somewhat onto the spiral side. The
type-species  superficially resembles Discorbis vesicularis
Lamarck and, in fact, the description on the plate legend
of Parker & Jones (1865, *1418, p. 422) stated that it
was ‘“‘merely D. vesicularis modified by being sharp-edged,
and flat, and even scooped on the under face (opposite to
that which is flat in Truncatulina).” All whorls are visible
spirally in D. vesicularis and only the final whorl visible
on the umbilical side, the opposite being true in Lamello-
discorbis dimidiata. The chamber flaps are also better
developed and are perforate to a greater extent in the
present species. The illustrations given by BermoOpez (1952,
*127, pl. 4, figs. 4a-c) are not of this species, or genus,
but as noted by Hornierook & VELLA (1954, *960, p. 27)
are a copy of the figures of ‘‘Discorbina vesicularis
(Lamarck)’’ given by Brapy (1884, *200, pl. 87, figs. 2a-c),
whose figures show the convex evolute dorsal side and
involute, somewhat flattened ventral side, typical of Dis-
corbis, although it is not D. vesicularis Lamarck. §In 1953,
we studied the types of JoNes & PARKER in the British
Museum (Natural History). As no holotype had been
selected for D. dimidiata, one of the original specimens is
here designated as lectotype (BMNH-ZF 3651), the re-
mainder of the syntypes becoming paratypes (BMNH-ZF
3650). All are from Recent sponge sands near Melbourne,
Australia. The generic description and comparisons here
given are based upon these original specimens of JoNEs &
PARKER.]

Laticarinina GaLrLoway & WISSLER, 1927, *767, p.
193 [pro Carinina GaLLoway & WIssLER, 1927,
*766, p. 51 (non Husrecur, 1887)) [*Pulvinu-
lina repanda var. menardii subvar, pauperata Par-
KER & JonEs, 1865, *1418, p. 395; OD] [=Parvi-
carinina Finvay, 1940, *717d, p. 467 (type,
Truncatulina  tenuimargo  var.  alto-camerata
HERON-ALLEN & Earpanp, 1922, *911, p. 209)].
Test free, planispiral, broad peripheral keel may
show growth lines; chambers saddle-shaped, an-
terior margin of keel forming separation between
2 lobes of next-developed chamber, lobes larger
on one side and closely appressed, final chambers
may be irregular in outline and rarely small,
irregularly placed, supplementary chambers may
appear on side where lobes are larger, lobes small
and less closely appressed on opposite side, inter-
connected by small tubular necks, final chamber
commonly with broad attachment flange some-
what loosely attached at posterior umbilical mar-
gin, leaving opening beneath which connects to
chamber interior, wide scarlike whitish area may
occur around final 2 or 3 chambers on side with
larger lobes; wall calcareous, finely perforate, keel
apparently imperforate, although small irregularly
spaced lines, “bubbles,” and tubules may appear,
possibly due to parasitic organisms; peripheral aper-
ture at one side of keel, low slit perpendicular to
periphery may be slightly produced in large speci-
mens, this peripheral aperture being absent in
some specimens and entire forward margin tightly
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closed, with supplementary openings beneath pos-
terior umbilical margin of smaller lobes of later
chambers suggesting apertures beneath umbilical
chamber flaps. Paleoc.-Rec., Atl.-Pac.-Carib.-N.Z.

Afr.-Eu. Fic. 457,2,3. *L. pauperata (PARKER
& JonEes), Rec., Carib.; 2, apert. or umbilical side;
3a,b, opposite sides of another specimen, X19
(*2117). Fic. 457,4. L. altocamerata (HERON-

Fic. 457. Discorbidae (Discorbinae; 1, Helenina; 2-4, Laticarinina; 5, Neoconorbina; 6, Patellinella)
(p. C580-C582).
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ALLEN & EarLanD), L.Mio., N.Z.; 4a-c, opposite
sides and edge view, showing peripheral and um-
bilical apertural openings, X73 (*2117).

(BermOpEz (1952, *127, p. 40) cited the type-species of
Parvicarinina as P. alatocamerata (HERON-ALLEN & EARLAND,
=Truncatulina tenuimargo var. alato-camerata HERON-ALLEN
& EarLAnD). This species was described as alto-camerata
and was so designated by Fintay. The umbilical openings
described above are found in the type-species of both
Laticarinina and Parvicarinina, although not previously re-
ported for Laticarinina., We have examined the original
types of PArker & Jones in the British Museum (Natural
History) and isclated a lectotype that is here designated
(BMNH-ZF 3574 ex 94.4.3.319) for Pulvinulina repanda
var. menardii subvar. pauperata PARKER & JONES. FiNray
(1940, *717d, p. 467) had regarded Laricarinina as having
only the peripheral aperture and Parvicarinina as having
only the umbilical openings. However, the type-species of
Laticarinina has both types of apertures well developed.
Furthermore, the type-species of Parvicarinina also has the
forward peripheral aperture; hence, Parvicarinina is re-
garded as a junior synonym ——{CusumaN & Toop (1941,
*527, p. 105) regarded Laticarinina as closely related to
Cibicides, stating that ‘‘the aperture in the adult is on
the dorsal side on the inner margin of the last-formed
chamber, low and elongate, similar to that in many
species of Cibicides.”’ The genus was placed in the Ano-
malinidae by Cusuman (1948, *486, p. 334). The aperture
is unlike that of Cibicides, however, and the test is not
coarsely perforate, nor perforate granular in structure, as
in the Anomalinidae. GaiLoway placed the genus in the
Nonionidae, stating (1933, *762, p. 264), ‘‘Laticarinina
evolved from Nonion by developing a peripheral flange.
Free specimens are planispiral and symmetrical, but attached
specimens are distorted and on that account bear some
slight resemblance to the Rotaliidae.”” However, none of
the Nonionidae show umbilical flaps with supplementary
openings, and the Nonionidae have a perforate granular
wall structure, whereas that of Laticarinina is perforate
radial. {Bermopez (1952, *127, p. 18) placed Par-
vicarinina in the subfamily Discorbisinae [=Discorbinac],
family Rotaliidae, and placed Laticarinina in the subfamily
Planulininae (*127, p. 21), family Anomalinidac. Planulina
has radial perforate walls, as does Laticarinina, buc the
apertural characters are quite distinct. As Parvicarinina
is a synonym of Laticarina, ‘‘both”’ must be placed in the
same family.]

Neoconorbina HorkEer, 1951, *936, p. 357 [*Rosa-
lina orbicularis TERQUEM, 1876, *1888, p. 75 (non
Rosalina orbicularis p'ORBIGNY, 1850) (=Discor-
bina terquemi: Rzruak, 1888, *1602, p. 228);
OD]. Test free, trochospiral, conical, concavo-
convex, periphery acutely angled and carinate; early
chambers subglobular, increasing very rapidly in
breadth on spiral side and very little in height as
added, so that final chamber occupies much of
periphery and is much broader than high, cham-
bers on umbilical side with distinct flap at mid-
line and apertural re-entrant on either side; wall
calcareous, of calcite, by X-ray powder diffraction
film; aperture in forward re-entrant of chamber on
umbilical side, covered by succeeding chambers to
remain as intercameral opening, supplementary
aperture occurring in other re-entrant of final
chamber, those of earlier chambers of final whorl
remaining open. Rec., Atl.O.-Pac.O. Fic. 457,
5. *N. terquemi (RzeHak), Atl.; 5a-c, opposite
sides and edge view, X111 (*2117).

[Horker described Neoconorbina with N. orbicularis
(TeroueM) (=Rosalina orbicularis TErRQUEM, 1876) desig-
nated as type-species (*936, p. 357). The Siboga monograph
(*928c) was mentioned (*936, p. 360) as being in press.
Neoconorbina was described in detail in the Siboga paper
(1951, *928c, p. 433) but in it Horker stated, “‘The type
of the species [sic] is Neoconorbina pacifica Hofker.” Un-
doubtedly THaLMANN (1952, #1897, p. 977) considered the
Siboga paper as the original reference for the genus and
therefore erroneously listed Neoconorbina pacifica HOFKER
as the type-species. The genus was defined and the type-
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species fixed by original designation and monotypy, how-
ever, in the earlier paper cited above. BermoOpez (1952,
*127, p. 34) regarded Neoconmorbina as a synonym of
Ro.mlimz D’ORBIGNY. However, Rosalina differs from Neo-
conorbina in the presence of sutural slits, which are the
remnants of earlier apertures. Neoconorbina also has a
conical form, lunate chambers, and an overlapping final
chamber on the umbilical side. It differs from Conorboides
in having 2 distinct apertures, one at ecach side of the
umbilical flap.]

Patellinella Cusuman, 1928, *436, p. 5 [*Textu-
laria inconspicua Brapy, 1884, *200, p. 357; OD].
Test free, conical, trochoid, plano-convex, earliest
whorl may have more than 2 chambers, test later
biserial, all whorls visible dorsally, only final
pair visible ventrally; wall calcareous, finely per-
forate, radial in structure; aperture ventral, broad
arch opening into umbilicus, not covered by next
following chamber. Rec., S.Pac.O.(Tasm.).
Fic. 457,6. *P. inconspicua (Braby); 6a-c, oppo-
site sides and edge view, X183 (*2117).

[Differs from Patellinoides in having more than 2 chambers
in the early whorl, not a simple spiraling tube, and in
having a less complex apertural region. Woop (1949, *2073,
p. 250) noted that the type of Patellinella inconspicua
shows a perforate radial wall structure, whereas Spirillina,
Patellina, and Patellinotdes all have a test composed of a
single crystal of calcite. This has been verified by us.
Furthermore, the absence of an early undivided spire in
the present genus, such as is found in the Patellininae,
substantiates their separation shown by CorLins (1958,
*375, p. 400), who placed Patellinella in the ‘‘Discor-
bisinae.”” Horker (1951, *936, p. 358) described Dis-
cobolivinag as including the earlier genera *‘Patellina,
Patellinoides, etc.,” citing Discobolivina corrugata (WiL-
LIAMSON) (=Patellina corrugata WILLIAMSON) as type-
species. In the Siboga monograph (1951, *928c, p. 422)
Horker also included Patellinella in Discobolivina, giving
the generic description as an original description in this
publication without citing a type-species.——4THALMANN
(1952, *1897j, p. 973) stated that Horker had not desig-
nated a type-species for Discobolivina, hence he selected
Patellinoides conica HERON-ALLEN & EaRLAND. As HoOFKER'S
designation of Patellina corrugata WILLIAMSON as type was
earlier, the designation by THALMANN was invalid and
Discobolivina is a junior objective (isogenotypic) synonym
of Patellina. Horker’s discussion and figures of *‘Dis-
cobolivina inconspicua (Brady)’ are of the species Brany
described as Textularia jugosa, and specimens belonging
to BRrapy’s species inconspicua are included by HoOFKER
under Discobolivina conica. As Brabpy well described and
figured the 2 species, it is impossible to alter the names
applied to them.——{The species Textularia jugosa does
not belong to Patellinella; hence Horker’s discussion
this form, although under the name inconspicua, has no
bearing on the present genus. Textularia jugosa shows an
open umbilical region into which open the apertures of
final pair of chambers, and in Patellinella the aper-
tures of the two final chambers are distinctly separated.
Typical Patellinella is not characterized by a strongly
ornamented test, as in T. jugosa Braoy.)

Pijpersia THALMANN, 1954, *1904, p. 153 [pro
Ruttenia Piypers, 1933, *1457, p. 30 (non Rop-
HAIN, 1924)] [*Bonairea coronacformis PIyPERs,
1933, *1456, p. 72; OD)] [=Bonairea PIJPERs,

(=]
N

1933, *1456, p. 72 (obj.) (mon BURRINGTON
BakER, 1924); Pseudoruttenia Y. LE CALVEZ,
1959, *1115, p. 92 (type, P. diadematoides)].

Test free, trochospiral, spiral side ornamented by
tubercles and keels, umbilical side flat to concave
and may show radial grooves; chambers inflated
to angular, strongly overlapping on umbilical side;
wall microstructure unknown; aperture umbilical,
with broad umbilical flap. [Similar to Glabratella
in the commonly ornamented spiral side and
radially ornamented umbilical side, but differs in
having a prominent umbilical flap, similar to
Conorboides.] Eoc., W.Indies(Bonaire-Trinidad)-
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C.Am.(Panama)-Eu.

Fic. 458,1. *P. coronae- toides (Y. L Carvez), Cuis., Fr.; 2a-c, opposite

formis (Piypers), Eoc.,Bonaire; Ila-c, opposite sides and edge view of holotype, X90 (*1115').
sides and back edge (not apert.) view of topo-  Planodiscorbis BermUDEZ, 1952, *127, p. 40 [*Dis-
Fic. 458,2. P. diadema- corbina rarescens Brapy, 1884, *200, p. 651, OD].

type, X163 (*2117).

Fic. 458. Discorbidae (Discorbinae; 1,2, Pijpersia; 3, Planodiscorbis; 4-7, Planulinoides; 8, Pseudopatelli-
nella; 9, Pseudopatellinoides) (p. C582-C584).
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Test free or possibly attached during life, plano-
convex or concavo-convex, with spiral side flat-
tened or concave and all chambers visible, um-
bilical side convex with only chambers of final
whorl visible around closed umbilicus, periphery
angled with broad keel, chambers increasing
rapidly in size, final chamber occupying much of
umbilical side; aperture a small arch in slight
re-entrant at basal margin of final chamber on
flattened spiral side, about halfway between
periphery and umbilical region. Rec., Pac.O.
Fic. 458,3. *P. rarescens (Brapy); 3a-c, opposite
sides and edge view of lectotype, X79 (*2117).

[Planodiscorbis is very similar in character to Discorbinclla,
but is completely involute on the umbilical side, rather
than partially evolute on both sides. It differs from Dis-
corbis in having the spiral side flattened, possessing the
aperture, with the umbilical side convex and involute. In
Discorbis the umbilical side is flat and involute and con-
tains the aperture, and the spiral side is evolute. Plano-
discorbis also lacks the characteristic umbilical alar exten-
sions of the chambers found in Discorbis.——{Brapy's types
of Discorbina rarescens in the British Museum (Natural
History) were examined by us and we here designate as
lectotype the specimen figured by Braby (1884, *200, pl.
90, fig. 2) (BMNH-ZF3648, from Challenger station 185,
off Raine Island, Torres Straits, at a depth of 155 fathoms).
The remaining original syntypes are now designated as
paratypes (BMNH-ZF1414).]

Planulinoides Parr, 1941, *1424, p. 305 [*Dus-
corbina biconcava JoNes & PARKER in CARPENTER,
Parker & Jones, 1862, *281, p. 201; OD]
[=Discotruncana Suirai, 1960, *1734, p. 539
(type, D. japonica)]. Test free, biconcave, nearly
planispiral, evolute, with broad truncate double-
keeled periphery, evolute on spiral side, partially
evolute on opposite side; primary areal aperture
peripheral and somewhat oblique toward umbili-
cal side and surrounded by lip, supplementary
apertures on umbilical side at inner margin of
chambers, under rudimentary umbilical flap. Plio.-
Rec., Australia-Japan. Fic. 458,4-6. *P. bi-
concava (JoNEs & PARKER), Rec., Victoria; 4a-c,
opposite sides and edge view; 5,6, edge views of
additional specimens showing variation in periph-
eral aperture, X115 (*2117). Fic. 458,7. P.
japonica (SHiraL), Plio., Japan; 7a-c, opposite
sides and edge view, X47 (*1734).

{Parr originally stated that *‘the aperture is peripheral in-
stead of being situated on the under surface, as in Dis-
corbis.,”” Apparently the openings on the umbilical side
were not observed, although they are shown in the figures
of Parxer & Jones (1865, *1418, pl. 19, fig. 10b) and
Brapy (1884, *200, pl. 91, fig. 2b). Planulinoides was con-
sidered to be a synonym of Discorbinells CusHMAN &
MARTIN by CusHmaN (1948, *486, p. 288) but it differs in
being Dbiconcave, bicarinate, and in having a truncate
periphery, whereas Discorbinella is plano-convex, with a
single keel, and more prominent umbilical flaps. Planuli-
noides differs from Bronnimannia BermOpiz in having a
peripheral aperture and a double keel. A lectotype for
Discorbina biconcava JoNes & PARKER was isolated by us
in 1953 and is here designated (BMNH-ZF3646, with para-
type ZF3645), both from Recent shore sand, Melbourne,
Australia.]

Pseudopatellinella Takavanaci, 1960, *1863, p.
121 [*P. cretacea; OD]. Test free, trochospiral,
spiral side convex and evolute, umbilical side
flattened; early chambers subglobular, rapidly in-
creasing in breadth and becoming crescentic in
spiral view, with only 2 chambers to whorl; wall
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calcareous, perforate, microstructure and lamellar
character unknown, inner surface of wall un-
dulating, but without septula; aperture a narrow
slit on umbilical side, extending up center of
chamber face. [Although superficially resembling
Patellina, this genus does not have the nonseptate
coiled stage such as is characteristic of the
Spirillinidae.] U.Cret., Japan. Frc. 458,8. *P.
cretacea; 8a-c, opposite sides and edge view of
holotype, X 140 (*1863).

Pseudopatellinoides KrasneninNiKOy, 1958, #1051,
p. 241 [*P. primus; OD]. Test free, small, coni-
cal, trochospirally coiled with highly convex
spiral side and flattened, centrally umbilicate op-
posite side, periphery angled and carinate; cham-
bers few, commonly 3 to whorl, broad, low,
semilunate, and all visible on spiral side, only 3
of last whorl visible on umbilical side where
each occupies approximately one-third of test;
sutures strongly oblique, thickened and flush on
spiral side, radial, curved and depressed on um-
bilical side; wall calcareous, hyaline, finely per-
forate, radial In structure; aperture an interio-
marginal, umbilical slit or slight arch, which
does not extend to periphery. [Pseudopatellinoides
differs from Patellinella in having 3 chambers to
whorl throughout development.] Mio.(U.Torton.),
USSR. Fic. 458,9. *P. primus; 9a-d, spiral,
umbilical, and edge views, X100 (*1051).
Rosalina p’OrsioNy, 1826, *1391, p. 271 [*R.
globularis; SD GaLLoway & WissLER, 1927, *766,
p. 62) [=Turbinolina D’ORBIGNY in DE LA SAGRA,
1839, *1611, p. 89 (type, Rosalina globularis
p’OrBIGNY, 1826, *1391, p. 271; SD LoEeBLICH &
TarpaN, herein); Semirosalina Hornisrook, 1961,
*959, p. 103 (type, S. inflata)]. Test plano-
convex, free or attached by flattened umbilical
surface, all chambers visible from convex spiral
side, only those of final whorl visible around
open umbilicus on umbilical side; aperture a low
interiornarginal arch at base of final chamber
near  periphery on umbilical side, with
broad chamber flap just beneath aperture ex-
tending into open umbilicus, secondary sutural
opening at opposite side of flap, those of pre-
vious chambers also remaining open. Rec., Atl.O.-
Pac.O.-Antarctic. Fic. 459,1. *R. globularis,
Antarctic(Ross Sea); la-c, opposite sides and edge
view, X74 (*2117). Fic. 460,1. R. inflata
(HorNiBrOOK), L.Mio., N.Z.; la-c, opposite sides
and edge view of holotype, X100 (*959).

[Cusaman (1948, *486, p. 286) & Garroway (1933, *762,
p. 286) considered Rosalina a synonym of Discorbis, BER-
mUpEz (1952, *127, p. 34) considered it a valid genus but
placed Neoconorbina Horker in the synonymy of Rosalina.
All 3 are here considered to be distinct, Rosalina being
intermediate, but lacking the pronounced ventral chamber
flaps and closed umbilicus of Discorbis and differing from
Neoconorbina in the presence of sutural slits which are
remnants of earlier apertures. It differs from Conorbina in
having an open umbilicus and a more extensive aperture
nearer the umbilicus, with the proximal portions of earlier
apertures remaining as sutural secondary openings. No
definite locality was given in the original reference, the
species being merely noted to occur on all ocean coasts.
The specimen here figured was compared by us with
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Fic. 459. Discorbidae (Discorbinae; I, Rosalina; 2,3, Tretomphalus; 4, Variostoma; 5, Vernonina; 6, Stet-
sonia) (p. C584-C586).

D'ORBIGNY'S type-specimen in the Muséum National d'His-
toire Naturelle, Paris, France.]

Stetsonia F. L. Parxer, 1954, *1414, p. 534 [*S.
minuta; OD]. Test small, lenticular, slightly
trochospiral but involute on both sides, periphery
narrowly rounded, chambers increasing grad-
ually in size, low and broad; sutures radial,
curved, slightly depressed; wall thin, calcareous,
finely perforate, radial in structure, lamellar char-
acter not described; aperture an elongate slit ex-
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tending from base of final chamber in equatorial
position up face in slightly diagonal line on
umbilical side, with narrow lip. Rec., Gulf Mex.

F16. 459,6. *S. minuta; 6a-c, opposite sides
and edge view, X325 (*2117).

Tretomphalus Mosius, 1880, *1293, p. 67, 99
[*Rosalina bulloides D’ORBIGNY 1n DE LA SAGRA,
1839, *1611, p. 98; OD (M)]. Test with early
benthonic stage similar to Discorbis, reproductive
cycle with alternation of generations, asexually
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Fic. 460. Discorbidae (Discorbinae; 1, Rosalina)
(p. C584).

produced megalospheric individuals becoming
encysted before development of gametes, devel-
oping large globular float chamber over umbilical
region, small entosolenian tube extending inward
from distal surface of float, through which ecto-
plasm may protrude, large gas bubble then de-
veloping within float chamber, added buoyancy
allowing test to float to surface after breaking
free from growth cyst, commonly 2 or more
pelagic parent individuals then approaching close-
ly by means of extended pseudopodia so as to
insure fusion of maximum number of gametes,
equally biflagellate gametes escaping through areal
pores, those from different parent individuals
fusing in pairs to form benthonic microspheric
tests which in turn give rise asexually to megalo-
spheric generation; test calcareous, with pseudo-
chitinous inner membrane, wall microstructure
unknown (if monolamellid, as in Discordis, it
is the only pelagic one); aperture umbilical, as
in Discorbis in benthonic stage, and consisting
of areal pores on pelagic float chamber. Rec.,
Australia-Medit.-Gulf ~ Mex.-tropical and  sub-
tropical Atl.O.-Pac.O.-Ind.O.-Medit. Sea-Red Sea.
Fic. 459,2; 461,1. *T. bulloides (D'ORBIGNY),
Rec., USA(Fla.), (459,2), Rec., USA(Calif.) (461,
1); 459,2a-c, opposite sides and edge view of
hypotype, X135 (*2117); 461,la, sectioned de-
calciied specimen showing large central gas
bubble, internal tube of float chamber, and
gametes in situ, X 300; 461,15, biflagellate gametes
below and left, fused gametes at right and zygote
in center, X2,000 (*1341). Fic. 459,3. T.
myersi Cusuman, Rec., USA(Calif.); side view
of dissected specimen showing perforated float
chamber exposing internal float with entosolenian
tube, X170 (*1341).

Variostoma Kristan-ToLLMann, 1960, *1059, p.
55 [*V. spinosum; OD]. Test free, trochospiral,
may be high-spired; all chambers visible on
spiral side, opposite side involute, deeply umbili-
cate, with lobulate umbilical margin; wall cal-
careous-perforate, granular in structure, lamellar
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character unknown; aperture interiomarginal, ex-
traumbilical, with lobulate margin. M.Trias., Eu,
(Aus.). Fic. 459,4. *V. spinosum; 4a-c, op-
posite sides and edge view of paratype, X25
(*1059).

Vernonina Puri, 1957, *1488, p. 124 [*V. tubercu-
lata; OD). Test trochospiral, hemispherical, with
convex spiral side, covered with numerous
rounded granules, flattened umbilical side with
central plug or granules; sutures oblique but ob-
scured by surface ormamentation on spiral side,
radial and depressed on umbilical side; wall
calcareous, perforate, microstructure and lamellar
character not described; aperture interiomarginal,
on umbilical side about half distance between
umbilicus and periphery. U.Eoc., USA(Fla.).
Fic. 459,5. *V. tuberctdata; Sa-c, opposite sides
and edge view of paratype, X 40 (*1488).

Subfamily BAGGININAE Cushman, 1927

[Baggininae Cusuman, 1927, p. 77]——[Dagger (1) indicates

partim} [ =Praerotalininaet Horker, 1933, p. 125 (nom.

nud.); =Cancrisinae CHAPMAN, PARR & CoLLINS, 1934, p.

567; =Valvulineriinae BrorzeNn, 1942, p. 17; =Cancrininae
S1GAL in Prveteavu, 1952, p. 228 (nom. van.)}

Test free, trochospiral, umbilical area
closed, with clear thin imperforate area
adjacent to umbilicus; aperture basal, L.
Cret.-Rec.

Baggina Cusuman, 1926, *426, p. 63 [*B. cali-
fornica; OD]. Test free, subglobular, trocho-
spiral, chambers few, rapidly enlarging and some-
what overlapping on spiral side, with closed
umbilicus on opposite side; wall calcareous, per-
forate, radial in structure; aperture a broad um-
bilical opening below clear, nonperforate lunate
area in face of final chamber. [Baggina differs
from Cancris in having an open aperture without
a lip, and in being somewhat involute on the
spiral side.] Cret.-Rec., cosmop. Fic. 462,1.
*B. californica, Mio., USA(Calif.); la-c, opposite
sides and edge view of paratype, X56 (*2117).
Cancris bE Mo~TrorT, 1808, *1305, p. 267 [*C.
auriculatus  (=Nautilus auriculus FICHTEL &
Moty 1798, *716, p. 108); OD] [=Carcris DE-
sHAYEs, 1830, *590, p. 191 (nom. null.); Pulvinu-
linella EIMER & FickerT, 1899, *692, p. 628 (obj.)
(non CusaMAN, 1926)]. Test free, trochospiral, bi-
convex, commonly elongate and auriculate in shape,
spiral side evolute, opposite side may have slightly
open umbilicus; chambers rapidly enlarging, rela-
tively low and broad; wall calcareous, perforate,
radial in structure, may have peripheral keel; aper-
ture on umbilical side, broad apertural lip ex-
tending over opening and projecting into um-
bilicus. [Cancris differs from Baggina in being
more elongate, evolute on the spiral side, keeled,
and in having an open umbilicus and an aper-
tural lip. It resembles Baggina in having a broad
nonperforate area above the aperture.] Eoc.-Rec.,
€OSmMop. Fic. 462,3. *C. auriculus (FICHTEL
& Morr), Plio., Italy; 3a-c, opposite sides and
edge view, X415 (*2117).
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Fic. 461. Discorbidae (Discorbinae; 1, Tretomphal-
us) (p. C585-C586).

Physalidia HeroN-ALLEN & Earranp, 1928, *913,
p. 288 [*P. simplex; SD GaLrLoway, 1933, *762,
p. 337]. Test free, ovate or reniform in outline,
composed of few (2 to 4) subglobular chambers
arranged in apposition; wall calcareous, hyaline,
radial in structure, very thin, coarsely perforate,
with perforations produced into very thin tubules,
lamellar character unknown; wall imperforate for
short distance just beneath aperture on chamber
opposite; aperture slitlike, at base of final cham-
ber near its junction with earlier chambers, with
slight lip on upper border. [Although previously
placed with the Pegidiidae, the imperforate re-
gion near the aperture and lack of a distinct canal
system and thickened lamellar wall suggest that
Physalidia does not belong with the Rotaliacea.
No specimens were available for sectioning, hence
the present placement is tentative.] Rec., Pac.O.

Fic. 462,2. *P. simplex, S.Pac.0.(Cook Is.);
2a,b, side, edge views of holotype, X79 (*2117).

Rugidia HERON-ALLEN & EarranDp, 1928, *913, p.
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289 [*Sphaeroidina corticata HERON-ALLEN &
EarrLanp, 1915, *910b, p. 681; OD]. Test free,
small, consisting of 4 subglobular chambers ar-
ranged in apposed pairs, all visible externally,
perhaps representing much reduced trochospiral
coiling; wall calcareous; perforate, radial in struc-
ture, surface covered with numerous irregular
knobs and ridges, presenting extremely rugose
appearance, lamellar character unknown; aperture
consisting of large pores between pairs of cham-
bers on umbilical side, separated by pillar-like
extensions from final chamber. Rec., SE.Afr.
(Moz.). Fic. 462,4. *R. corticata (HERrON-
ALLEN & EARLAND); 4a-c, opposite sides and
edge view of lectotype, X79 (*2117).

[Rugidia differs from Physalidia in having a rugose ex-
terior and multiple apertural openings between pillars
along margins of the final chamber. A lectotype was
selected by us at the British Museum (Natural History),
and is here designated (BMNH-ZF3623, *910b, pl. 51, fig.
14) with paratypes (BMNH-ZF3621) from Kerimba Station
11, Manangoroshi to Lurio Points, Kerimba Archipelago,
off Mozambique.]

Valvulineria Cusuman, 1926, *426, p. 59 [*V.
californica; OD] [=Rotamorphina FiNLaY, 1939,
*717c, p. 325 (type, R. cushmani FinLay, 1939,
*717¢, p. 325 (non Valvulineria cushmani
CorveLL & EwmsicH, 1937) (=Valvulineria
teuriensis LoeBLICH & TAPPAN, nom. nov.,
herein)]. Test free, trochospiral, umbilicate,
periphery rounded; chambers increasing grad-
ually in size; sutures radial, thickened; wall cal-
careous, finely perforate, radial in structure, mono-
lamellid, surface smooth; aperture interiomarginal,
extraumbilical-umbilical, with broad thin aper-
tural flap projecting over the umbilicus. L.Cret.
(Alb.)-Rec., cosmop. Fic. 462,5-7; 463. *V.
californica, Mio., USA(Calif.); 462,5a-c, opposite
sides and edge view; 462,6,7, umbilical sides
showing more extensive umbilical flaps; all X49
(*2117); 463, horiz. sec. showing monolamellar
radial structure, X100 (*1529). Fic. 462.,8.
V. teuriensis LoeBLIcH & TaPPAN, nom. nov., U.
Cret.(Teurian), N.Z.; 8a-c, opposite sides and
edge view, X44 (*2117).

Family GLABRATELLIDAE
Loeblich & Tappan, n.fam.

Test trochospiral, low to high-spired, um-
bilical side flattened; wall calcareous; hya-
line, perforate, radial in structure; aperture
umbilical in position; in Recent forms re-
production plastogamic, with specimens at-
taching in pairs by umbilical surfaces,
gametes triflagellate; habitat commonly lit-
toral. [The genera here included are dis-
tinct from the Discorbidae in having an
umbilical aperture, flattened to concave and
radially striate or grooved umbilical side
and a plastogamic reproductive cycle with
triflagellate rather than biflagellate gam-
etes.] Eoc.-Rec.
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Glabratella Dorreen, 1948, *610, p. 294 [*G. 1884, *200, p. 650); Pileolina BermUpEz, 1952,
crassa; OD)] [ =Conorbella Horxker, 1951, *928c, *127, p. 38 (type, Valvulina pileolus p'ORBIGNY,
p. 448, 466 (type, Discorbina pulvinata Brapy, 1839, *1393, p. 47)]. Test hemispherical, all

Fic. 462. Discorbidae (Baggininae; I, Baggina; 2, Physalidia; 3, Cancris; 4, Rugidia; 5-8, Valvulineria)
(p. C586-C587).
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Fic. 463. Discorbidae (Baggininae; Valvulineria)
(p. C587).

chambers visible from convex spiral side, only
those of final whorl visible on flattened umbilical
side, periphery rounded; schizont forms generally
larger and flatter, gamont more high-spired; cham-
bers relatively few, enlarging rapidly as added,
sutures arcuate on spiral side, radial on opposite
side; wall calcareous, hyaline, perforate, spiral
surface generally ornamented with pustules, um-
bilical side with radial ornamentation, consisting
of fine grooves or tiny, radially arranged pustules;
aperture a small rounded opening restricted to
open umbilicus; sexual reproduction plastogamic,
with 2 specimens attaching by their umbilical sur-
faces, gametes triflagellate, habitat of plastogamic
forms always littoral. U.Eoc.-Rec., N.Z.-Pac.O.-
Atl.-Australia-E.Afr.(Kerimba Arch.)-Medit. Sea-
Eu. Fic. 464,1. *G. crassa, U.Eoc., N.Z.; la-c,
opposite sides and edge view of paratype, X119
(*2117). Fic. 464,2. G. pulvinata (Brapy),
Rec., S.Australia; 2a-c, opposite sides and edge
view, X188 (*2117). Fic. 464,3. *G. pileolus
(p'ORBIGNY), Rec., S.Am.(Chile); 3a-c, opposite

sides and edge view, enlarged (*127). Fic.
465. G. mediterranensis (D’ORBIGNY), Rec.,
Medit.; living triflagellate  gamete, X 1500
(*1109).

[Glabratella resembles Discorbis in having a flat, involute
umbilical side and convex, evolute spiral side, but differs
in lacking the umbilical alar extensions of the chambers,
in having the typical umbilical radial ornamentation, and
in having as an aperture only the open umbilical area. It
differs from Angulodiscorbis in being low-spired, and in
having relatively few chambers in each whorl, and in having
the open umbilical aperture, instead of a sutural aperture
at the base of the final chamber. Glabrarella was defined
by DorreeN with G. crassa as type, but also included in
the genus was Discorbina pulvinata Brapy, which HOFKER
later (1951, *928c) selected as type-species of Conorbella
without reference to the prior Glabratella. (BERMUDEZ
(1952, *127, p. 36, 37) recognized both genera, consider-
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ing Glabratella to have a central umbilical aperture and
Conorbella to have a slitlike interiomarginal aperture.
However, the sutural aperture described by Horker and
cited by Bermopez for Conorbella is lacking in the type-
species, hence species showing this feature should be sep-
arated, possibly placed in Angulodiscorbis which Horker and
BerMUDEZ had considered to be a synonym of Conorbella.
Discorbina pulvinata is very similar 1o G. crassa except in
minor features of ornamentation and degree of convexity,
which we regard as only of specific importance, hence Conor-
bella, as based on the type-species, is classed as a synonym
of Glabratella, as it had been by HorNIBROOK & VEeLrLa (1954,
*960, p. 25). Pileolina is also regarded as a synonym.——
J. Le Cacvez (1952, *1110) studied some plastogamic
species of ‘‘Discorbis’’ (=Glabratella) and noted that they
have triflagellate gametes, and that the schizont generation
is commonly larger and flatter than the gamont, the 2
generations commonly having been given distinct specific
names. Synonymies of many of these were noted by LE
Cavrviz. Discorbina pulvinata Brapy (type-species of Conor-
bella and also originally included in Glabratella), Valvulina
pileolus p'ORBIGNY (type-species of Pileolina) and Discorbis
patelliformis and D. opercularis (included later in Conor-
bella by BermOpez and Horker) all were among the plasto-
gamic species studied by Le CaLvez. These similarities in
reproductive habits substantiate the congeneric status of
Glabratella, Conorbella and Pileolina and their separation
from Discorbis.]

Angulodiscorbis Ucnio, 1953, *1960, p. 156 [*A4.
quadrangularis; OD]. Test free, spiral side ex-
tremely high-spired, with all chambers visible, and
may be somewhat angular in section, opposite
side flat to convex, umbilicate, with only cham-
bers of final whorl visible; chambers numerous,
crescentic, broad, low, with considerable overlap;
spiral surface commonly with vertical ornamenta-
tion, resulting in angular test, or with vertical
ribs or very fine striae, with pores of wall aligned
in fine striae, ornamentation of umbilical side
also with many fine radial striae; aperture a low
slit at base of final chamber. Rec., Pac.O. Fic.
466,1. *A. quadrangularis, Ifaluk Atoll; Ia-c,
spiral, umbilical, and edge views, X148 (*2117).
[As had been noted for nearly all similar conical, higk-
spired species, pairs of specimens are frequently found at
tached by their umbilical surfaces, which are resorbed by
these plastogamic species during the reproductive process.
Other specimens may later become detached, and with
much of the ventral surface dissolved, appear to have an
oversized umbilicus. Horker (1951, 928c, p. 466) con-
sidered some of the high-spired species to belong to Conor-
bella and BermUpez (1952, *127, p. 37) considered Angulo-
discorbis a synonym of Conorbella. On the basis of their
type-species, Conorbella is here regarded as a synonym of
Glabratella, and Angulodiscorbis is available for the high-

spired rotaliiform species with a slitlike aperture at base
of the final chamber.}

Bueningia Finvay, 1939, *717b, p. 122 [*B. creeki;
OD] [=Ruttenella Kevzer, 1953, *1031, p. 279
(type, R. butonensis) (mon Ruttenella vax DEN
Boup, 1946); Lamarckinita Kevzer, 1955, *¥1032,
p. 119 (nom. subst. pro Ruttenella Kevyzer, 1953
non vaN DEN Borp, 1946)]. Test small, inflated,
both sides involute, umbilical side flattened, with
distinct peripheral keel and deep umbilicus, op-
posite side convex; wall calcareous, finely per-
forate except for keel, microstructure and lamellar
character unknown; aperture umbilical, with small
apertural lip. L.Mio.-Plio., N.Z.-W Indies(Indon.).

Fic. 464,5. B. butonensis (Kevzer), Mio.-

Plio., Indon.; 5a,b, opposite sides, X111 (*2117).

Fic. 464,6. *B. creeki, LMio., N.Z.; 6a-c,
opposite sides and edge view, X115 (*2117).

Heronallenia CHaraxian & Parr, 1931, *324, p. 236
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[*Discorbina wilsoni HErRON-ALLEN & EARLAND,
1922, *911, p. 206; OD]. Test trochospiral, com-
pressed, plano-convex, periphery carinate but
rounded; chambers increasing rapidly in breadth

Protista—Sarcodina

as added, in few whorls, umbilical side with
broad open umbilicus; sutures thickened on spiral
side; wall calcareous; finely perforate, radial in
structure, lamellar character unknown, surface

Fic. 464. Glabratellidae; 1-3, Glabratella; 4, Heronallenia; 5-6, Bueningia (p. C588-C591).
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Fi1c. 465. Glabratellidae; Glabratella
(p. C588-C589).

radially grooved; aperture a large ovate opening
into umbilicus. Eoc.-Rec., Antarctic-Australia-N.
Am.-Carib. Fic. 464,4. *H. wilsoni (HERroN-
ALLEN & EarrLanp), Rec., Antarctic; 4a-c, oppo-
site sides and edge view, X 93 (*2117).
Schackoinella WeiNnuanDL, 1958, *2043, p. 141
[*S. sarmatica; OD]. Test trochospiral, with in-
flated chambers, open umbilicus and single thick
spine projecting from each chamber on spiral
side; wall finely perforate, microstructure and
lamellar character not described; aperture ap-
parently basal and umbilical in position. [Schacko-
inella was defined as belonging to the Hantkenini-
dae, but it differs from that group in having a
trochospiral coil. No information is available as
to the lamellar character of the type-species, but
the general appearance strongly suggests its place-
ment with the Glabratellidae. Additional study
is needed of its internal characters.] Mio.(Sarmat.),
Eu.(Aus.). Fic. 467,1. *S. sarmatica; la-c,
opposite sides and edge view, X68 (*2043).

Family SIPHONINIDAE Cushman,
1927

[non. transl. N. K. BykovA, VASILENKO, VOLOSHINOVA,

MYATLYUK & SUBBOTINA in RAUZER-CHERNOUSOVA & FURSENKO,

1959, p. 270 (ex subfamily Siphonininae Cusuman, 1927, p.
77)}

C591

Test trochospiral or may become uncoiled
or biserial, periphery commonly with fim-
briate keel; aperture oval, bordered by dis-
tinct lip and projecting on neck. Eoc.-Rec.
Siphonina Reuss, 1850, *1540, p. 372 [*S. fimbri-
ata, =Rotalina reticulata Czyzex, 1848, *545, p.
145; OD (M)]. Test free, biconvex, trochospiral,
lenticular, periphery wih fimbriate keel, umbili-
cus closed; wall calcareous, coarsely perforate,
radial in structure, monolamellar, surface may be
ornamented with radial striae or pustules; sutures
oblique on spiral side, radial on umbilical side;
aperture areal, elliptical, nearly equatorial, with
short neck and phialine lip. Eoc.-Rec., Eu.-N.Am.-
Carib.-Australia-Pac. O.-Atl.O.-S. Am.-Afr. Fic.
468,1. *S. reticulata (CZjzek), Mio., Eu.(Aus.);
la-c, opposite sides and edge view of holotype of
S. fimbriata REuss, approx. X47 (*1540).
Siphonides Feray, 1941, *714, p. 174 [*S. biserialis;
OD]. Test free, tiny, early stage as in Siphonina,
later chambers uncoiled and biserially arranged,
periphery with fimbriate keel; aperture subter-
minal, with neck and phialine lip. M.Eoc., USA
(Tex.). Fic. 468,7. *S. biserialis; 7a-c, oppo-
site sides and edge view of topotype, X218
(*2117).
Siphoninella Cusuaman, 1927, *431, p. 77 [*Trunca-
tulina soluta Brapy, 1884, *200, p. 670; OD]. Test
similar to Siphonina in early stage, later cham-
bers uncoiling and rectilinear; aperture terminal
with neck and phialine lip. M.Eoc.-Rec., Carib.-
N.Am. Fic. 468,2. *S. soluta (Brapy), Rec.,
W.Indies; 2a-c, opposite sides and edge view,
X100 (*200).
Siphoninoides Cusuman, 1927, *431, p. 77
| *Planorbulina echinata Brapy, 1879, *196b, p.
283; OD]. Test subglobular, irregularly trocho-
spiral, few chambers to whorl, involute; wall
calcareous, coarsely perforate, surface commonly
spinose or tuberculate; aperture circular, with
neck and phialine lip. Mio.-Rec., Australia-Pac.O.-
Ind.O. Fic. 468,3-6. *S. echinata (Brapy),
Rec.,, W.Pac.O.(Admiralty Is.) (3,4),

Hawaii

(56); 34, side and edge views of different speci-

Fic. 466. Glabratellidae; 1, Angulodiscorbis (p. C589).
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Fic. 467. Glabratellidae; 1, Schackoinella (p. C591).

mens, X100; 5,6, apert. view and optical sec.
showing chamber arrangement, X100 (*200).

ASTERIGERINIDAE
By R. W. BarkEer

[Shell Development Company, Houston, Texas]

Family ASTERIGERINIDAE
d’Orbigny, 1839
[Asterigerinidae p'ORBIGNY in DE La Sacra, 1839, p. xxxix,

116] [=Helicotrochina Acassiz, 1844, p. 2 (nom. nud.)
(partim); Asterigerinida CoreLaxD, 1956, p. 187 (nom. van.)]

Test free, simple, calcareous, unequally
biconvex, dorsal side usually more elevated;
numerous chambers arranged in flat tur-
binoid spiral, with oblique sutures; dorsal
chambers all visible in simple spiral, those
on ventral side with less oblique sutures and
alternating with small secondary chambers
arranged in rosette form around umbilical
plug; surface smooth; primary chambers
showing slit aperture on inner side of ven-
tral face of last chamber, secondary cham-
bers with loop-shaped aperture leading into
primaries, growth of these two series thus
alternating; no canal system (*241, *553,
*762, *1392). [Warm, shallow water; prob-
ably linked to Discorbis and perhaps to the
Ceratobuliminidae, according to Brorzen.]
Cret.-Rec.

Asterigerina D’ORBIGNY in DE LA Sacra, 1839, *1611,
p. 117 [*A. carinata; SD CursHaax, 1927, *433,
p. 190]. Test simple, 3 to 5 whorls visible dor-
sally; ventrally secondary chamberlets form star-
shaped rosette around umbilical plug. Cret.-Rec.,
CoNMOP. Fic. 469,2. *.. carinata, Rec., W.
Indies(Barbados): 2a-c, dorsal., lat, vent. sides,
%60 (*2110).

Asterigerinata BErntUpEz, 1949, *124, p. 266 [*.4.
dominicana; OD]. Differs from .dsterigerina in
having more convex dorsal side and ventral side
almost flat: aperture shorter and more elliptical:
test approaching Discorbis in general form, vitre-

© 2009 University of Kansas Paleontological Institute

ous, compressed, secondary chambers smaller and
more globular than in 4sterigerina (*124). Oligo.-
Rec., cosmop. Fic. 469,1. *A. dominicana,
U.Oligo., W.Indies(Santo Domingo); Ia-c, dorsal,
lat., vent. sides of topotype, X55 (*2110).

Asterigerinella Banpy, 1949, *70, p. 118 [*4. gallo-
wayl; OD]. Similar to Asterigerina but plani-
spiral, tending to become evolute; spire visible on
both sides; periphery lobulate or carinate; cham-
bers numerous, closely appressed and enlarging
gradually: surface smooth or papillate (*70).
Eoc., N.Am. Fic. 470,1. *A. galloway:, U.
Eoc., USA(Miss.); la-c, dorsal, lat.,, vent. sides,
X 30 (*2110).

Asterigerinoides BeratOpez, 1952, *127, p. 61
[*Discorbina giirichi Fraxxke, 1912, *739, p. 29;
OD]. Many-chambered trochoidal test similar to
Asterigerina but possessing prominent spheroidal
umbo on ventral side; differs from Asterigerinata
in having more numerous chambers and long,
narrow, slitlike aperture on inner edge of last
chamber  (*127). Oligo., Eu.(Fr.-Belg.-Ger.-
Neth.)-N.Am.(USA). Fic. 471,1. *A. guerichi
(Fraxke), Neth.; Ia-c, vent., lat, dorsal sides,
enlarged (*557, *127).

Family EPISTOMARIIDAE Hofker,
1954
[Epistomariidae Horker, 1954, p. 166]

Test trochospiral, supplementary cham-
berlets on umbilical side; interiomarginal
primary aperture, and supplementary su-
tural and areal apertures. U.Cret.-Rec.
Epistomaria GaLroway, 1933, *762, p. 286 [pro
Epistomella Cushrian, 1928, *436, p. 6 (non
Zirter, 1878)) [*Discorbina rimosa PARKER &
JoxEes in CARPENTER, PARKER & JonEs, 1862, *281,
p. 205); OD]. Test free, trochospiral, biconvex,
early whorls visible on spiral side, chambers
enlarging rapidly as added, with complex system
of internal partitions junction of which with
outer wall give appearance of supplementary
chamberlets around umbilicus and occupy much
of umbilical side; sutures depressed: radial, curved:
wall calcareous, perforate, but wall microstructure




Foraminiferida—Rotaliina—Discorbacea €593

face of final chamber, and series of slitlike acces-
sory apertures paralleling peripheral margin, one
at suture formed by attachment of internal plate

and lamellar character unknown; primary aper-
ture a low interiomarginal slit, extending from
periphery nearly to umbilicus, second aperture in

Fic. 468. Siphoninidae; 1, Siphonina; 2, Siphoninella; 3-6, Siphoninoides: 7, Siphonides (p. C591-C592).
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Asterigerina

Fic. 469, Asterigerinidae; 1, Asterigerinata; 2, Asterigerina (p. C592).

on each chamber on umbilical side, and addi-
tional supplementary apertures along sutures on
both spiral and umbilical sides. [A lectotype for
Discorbina rimosa PARKER & JoNEs was selected
and isolated in the British Museum (Natural His-
tory) by us and is here designated (BMNH-
P41670), also paratypes (BMNH-P41669), from
the Eocene, Hauteville, France.] Eoc., Eu.
Fic. 472,1-3. *E. rimosa (PARKER & JoNEs); M.
Eoc.(Lutet.), Fr. (1,2), USSR (Ukraine) (3); la-c,
opposite sides and edge view of paratype, X40;
2, edge view of another paratype, X40 (*2117);
3, sec. showing internal partitions, X33 (*1509).
Elphidioides Cusuman, 1945, *482, p. 7 [*E.
americanus; OD]. Test free, trochospiral, bi-
convex, all whorls visible from spiral side, um-
bilical side involute with umbilicus covered by
extension of final chamber, periphery rounded;
chambers numerous, gradually increasing in size;
sutures radial, nearly straight, slightly depressed,
with sutural pores and retral processes; wall cal-
careous, coarsely perforate, microstructure and
lamellar character unknown; aperture an interio-
marginal slit, midway between periphery and um-
bilicus on umbilical side, with supplementary,
curved, slitlike, oblique areal opening. U.Eoc.
(Jackson.), USA(Ga.). Fic. 472,4,5. *E.
americanus; 4a-c, opposite sides and edge view
of paratype; 5, edge view of additional paratype;
all X111 (*2117).

Epistomaroides Uchio, 1952, *1959, p. 158 [*Dis-

corbina polystomelloides PARKER & JonEes, 1865,
*1418, p. 421; OD) [=Epistomarioides THaAL-
MANN, 1953, *1897k, p. 866 (mom. null. pro
Epistomaroides Uchio, 1952)). Test free, trocho-
spiral but nearly equally biconvex, all whorls
visible on spiral side, umbilical side with supple-
mentary chambers formed by transverse internal
partition as in Epomidella and Epistomaria; su-
tures deeply incised with shell material bridging
them as in Elphidiidae; wall calcareous, thin,
coarsely perforate, surface with granulose orna-
mentation which forms network of ridges in very
large specimens and extending over sutures as
sutural bars; microstructure and lamellar char-
acter unknown; primary aperture a low interio-
marginal arch extending from peripheral margin
to umbilicus, opening into supplementary cham-
bers present at edge of sutural incision, internal
extension from secondary chamberlets opening
into areal aperture on final chamber. [A lecto-
type for Discorbina polystomelloides PARRER &
Jones was chosen by us and is here designated
(BMNH-ZF3603) with  paratypes (BMNH-
ZF3602) all from “Juke’s No. 2, at 14 fathoms,
north of Sir C. Hardy's inside reefs, northeast
coast of Australia.”] Rec., Australia-N.Guinea-
Japan-E.Afr.(Kerimba Arch.). Fie. 473,1-3.
*E. polystomelloides (PARKER & JoNEs); Australia
(Lord Howe Is.) (1,2), Kerimba Arch (3); la-c,
opposite sides showing incised sutures and bars,
and edge view showing basal and areal apertures,
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Fic. 470. Asterigerinidae; 1, Asterigerinella
(p. C592).

X23 (*2117); 2a-c, opposite sides and edge view
of larger specimen with more prominent network
of orpamentation and sutural bridges, X26
(*2117); 3a, optical sec. of specimen in balsam,
spiral side with primary chambers shown in out-
line, secondary chambers shaded; 3%, same from
umbilical side, showing extensions to apert. open-
ings, X23 (*910a).

Eponidella Cusuman & Hebsere, 1935, *S06, p.
13 [*E. libertadensis; OD) [=Paranonion LoGUE
& Haas, 1943, *1189, p. 177 (type, P. venezuela-
num)]. Test free, trochospiral but nearly bicon-
vex, supplementary umbilical series of chambers
appearing to be result of transverse chamber par-
tition that extends from aperture across umbilical
side of chambers and attaches to previous septum,
but not reaching inner wall of spiral side of test;
wall calcareous, coarsely perforate, with pseudo-
chitinous inner layer, that of supplementary por-
tion being thinner walled; lamellar character and
microstructure unknown; aperture interiomar-
ginal, extending in loop up peripheral apertural
face, lower portion closed secondarily so that in-
tercameral foramina consist only of areal open-
ings. Mio.-Rec., S. Am. (Venez.)-USA-Carib.
Fic. 472,6,7. *E. libertadensis, Mio., Venez.;
6a-c, opposite sides and edge view, X168 (*2117);
7a-d, edge views of holotype and paratypes show-
ing septal foramen and fragments of internal
partition, X100 (*506). Fic. 472,8,9. E. vene-
zuelana (Locue & Haas), UMio., Venez.; 8a-d,
edge views showing apertural development for
comparison with E. Lbertadensis, X100 (*1189);
9a-¢, opposite sides and edge view of holotype,
X122 (*2117).

[Eponidella appears closely related to Palmerinella but has
less complex apertural and septal foramina. Details of the
wall structure and internal features of the secondary
partitions need additional study. Paranonion is a synonym
of Eponidella, but its type-species does not show the
suture of the internal partition as well as E. libertadensis.

This may be a result of a difference in preservation, how-
ever.]

Nuttallides FiNLay, 1939, *717a, p. 520 [*Eponides
wumpy;i Nurtarr, 1930, *1371, p. 287; OD].
Test trochospiral, lenticular, with poreless periph-
eral keel; chambers broad, low; sutures oblique

595

on spiral side, radial and gently curved on umbili-
cal side; umbilicus closed by poreless umbonal
boss; internal plate extending diagonally from
septal foramen toward peripheral apertural notch
but not connecting to opposite wall so as to
form supplementary chamberlets; wall calcareous,
perforate, radial in structure, septa monolamellid,
imperforate; aperture interiomarginal, extending
from umbilical boss nearly to peripheral keel,
with small notch parallel to plane of coiling.
Eoc., Mex.-N.Z. Fic. 473,7,8. *N. trumpyi
(NutTtarL), Mex.; 7a-¢, opposite sides and edge
view of lectotype, here designated (USNM CusH-
MaN Coll. 59492), X65 (*2117); 8, interior
of final chamber showing internal plate and
marginal notch, enlarged (*108).

[The internal partitions in Nurrallides were described by
Berrorp (1958, *108, p. 93, who regarded the genus as
belonging to the Epistominidae, but possibly intermediate
between Alabamina and Epistomina. As Alabamina has a
granular, rather than radiate, wall structure, and Epistomina
has an aragonite, rather than calcite, test, Nuttallides is
not regarded as close to either of these genera.]

Nuttallinella Berrorp, 1959, *109, p. 20 [pro
Nuttallina BeLrorp, 1958, *108, p. 96 (non DaLt,

l""”lluuuun%\n\l\\\“

Fic. 47 1. Asterigerinidae; I, Asterigerinoides
(p. €592).



C596 Protista—Sarcodina

1871)] [*Nuttallina coronula BerLrorp, 1958, flangelike imperforate keel; all chambers visible
*108, p. 97; OD]. Test trochospiral, plano-convex, from spiral side; umbilical side with small open
with flattened spiral side, periphery with broad umbilicus; sutures radial, straight to sinuate; wall

Fic. 472. Epistomariidae; I-3, Epistomaria; 4,5, Elphidioides; 6-9, Eponidella (p. C592-C595).
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calcareous, perforate, radial in structure, septal narrow lip, and may have small flap over um-
walls single, monolamellid, imperforate; aperture bilicus, internal tooth plate extending diagonally
clongate, interiomarginal on umbilical side, with across chamber from near periphery back to pre-

:
H
|8 ;
:

Fic. 473. Epistomariidae; 1-3, Epistomaroides; 4-6, Palmerinella; 7,8, Nuttallides (p. C594-C595, C598).
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vious septal foramen, as in Nurtallides, but tooth
plate of Nuttallinella has strongly folded upper
edge. [Differs from Nuztallides in having an open
umbilicus, a more extensive aperture, which ex-
tends to the umbilicus, and folded upper margin
of the tooth plate.} U.Cret.(U.Santon.-U.
Campan.), Australia. Fic. 474,2-4. *N. coro-
nula (BeLForD), Santon., W.Australia; 2a-c, op-
posite sides and edge view of holotype, X66;
3, axial section showing tooth plate in final
chamber at right, X72 (*108); 4, paratype
with dissected penultimate chamber showing tooth
plate, enlarged (*108).

Palmerinella BermOpEz, 1934, *116, p. 83 [*P.
palmerae; OD]. Test free, discoidal, adult nearly
planispiral and evolute, with low, broad cham-
bers and small secondary chambers at umbilical
margin of primary chambers on umbilical side,
central portion of both sides of test with clear
secondary shell material which may also obscure
secondary chamberlets; secondary shell material
pierced by few large pores; sutures gently curved;
wall calcareous, coarsely perforate; microstructure
and lamellar character unknown; aperture a broad
open arch in terminal face with narrow raised
bordering lip that extends somewhat to umbilical
side in final chamber, this portion of earlier aper-
tures being covered by secondary chamberlets;
vertical internal partition subdividing aperture,
curving at lower border to form continuous S-
shaped ridge and leaving 2 elongate slits open in
final chamber, these being closed by secondary
plate in earlier chambers, plate containing vertical
row of large perforations. [The asymmetrical
aperture suggests that the nearly planispiral de-
velopment is modified from a trochospiral an-
cestry.] Rec., Carib.-N.Am.(USA). Fic. 473,
4-6. *P. palmerae, Cuba; 4a-c, opposite sides
and edge view of lectotype showing aperture; 5,
edge view of paratype with broken final chamber
showing septal partition and pores, X90 (*1632);
6, equat. sec. showing internal partitions and
chamberlets, X80 (*949).

Pseudoeponides Ucuro in Kawar ez al., 1950, *1027,
p. 190 and UcHio, 1951, *1957, p. 38 {*P. japoni-
ca; OD) [=Epistomaria (Epistomariella) Ku-
wano, 1950, *1071, p. 315 (type, E. (E.) miurensis,
=P. japonicus Ucnio, 1950)]. Test free, lenti-
cular, trochospiral, chambers numerous, broad,
semilunar in outline, with strongly oblique su-
tures on spiral side but nearly radial on umbilical
side; wall calcareous, very finely perforate, wall
microstructure and lamellar character not de-
scribed; aperture a low interiomarginal opening
midway between umbilicus and periphery, sup-
plementary slitlike openings parallel to spiral
suture near mid-point of each chamber on spiral
side at junction of spiral and septal sutures, sur-
rounded by poreless area of chamber wall, addi-
tional hook-shaped supplementary slits at pos-
terior margin of each chamber on umbilical side

Protista—Sarcodina

extending perpendicularly from near mid-point
of previous suture and curving toward the an-
terior margin, thus suggesting presence of in-
ternal tooth plate, which extends vertically through
chamber to attach at supplementary opening on
spiral side. Plio.-Rec., Japan-Neth.-Carib. Fic.
474,5,6. *P. japonicus, Plio., Japan; Sa-c, opposite
sides and edge view of paratype, X148 (*2117);
6a, axial sec. showing tooth plates extending from
aperture on umbilical side through test to attach
to wall of spiral side proximal to supplementary
openings; 65, partial sec. showing tooth plates,
ground from umbilical side through center of
test so as to cut final whorl of chambers; both
X107 (*950).

[Psendoeponides was stated by UcHio (1951, *1957) to be
related to Mississippina or Epistomina, because of the sup-
plementary apertures. Kuwano (1950, *1071) considered
it to be a subgenus of Epistomaria. Later Ucmio (1953,
*1960) included Rotalina umbonata Reuss in Pseudoepon-
ides, regarded the genus as rclated to Eponides, and placed
it in the ‘‘Rotaliinae.” Horker (1958, *950) and REiss
(1960, *1533) regarded Pseudoeponides as a true rotaliid
genus (double septa), related to dAmmonia. Horker (1956,
*943) considered P. japonica to have a ‘‘very highly de-
veloped toothplate and toothplate foramina at the dorsal
side of each chamber.”” Epistomina has an aragonitic wall,
the Rotaliinae are characterized by double septa and a
canal system, Eponides, including Rotalina wumbonata

(=Eponides) is bilamellid, without supplementary openings
and tooth plate.}

Torresina Parr, 1947, *1427, p. 129 [*T. haddoni;

OD]. Test free, trochospiral, compressed, cham-
bers increasing gradually in size, few to whorl,
chamber interior divided by secondary partitions
projecting inward from peripheral margin; wall
calcareous, perforate, microstructure and lamellar
character unknown; aperture peripheral, short slit
in plane of coiling and inclined toward umbilical
side, second opening interiomarginal on umbilical
side, and may have an umbilical chamber flap,
as in Discorbinella. U.Tert.-Rec., Australia.
Fic. 474,1. *T. haddoni, Rec., Torres Straits;
1a-¢, opposite sides and edge view of topotype,
X133 (*2117).

Superfamily SPIRILLINACEA
Reuss, 1862

[nom. correct. LoeBLicH & TarpaN, 1961, p. 317 (pro
superfamily Spirillinoidea CrapMAN, Parr & CoLLins, 1934,
p. 554, and superfamily Spirillinidea Poxornt, 1958, p.
311)] [=family group Archi-Monothalamidia RHUMBLER in
KUKENTHAL & KRUMBACH, 1923, p. 85 (partim))

Test planispiral to conical, simple forms
with proloculus followed by enrolled tubu-
lar second chamber, nonseptate or with septa
in later stages, advanced forms with septa
throughout, becoming biserial, later may de-
velop annular chambers; wall perforate, cal-
careous, may consist optically of single
crystal of calcite; amoeboid gametes in
plastogamic reproductive cycle; quadrinu-
cleate. ?Trias.,Jur.-Rec.

Family SPIRILLINIDAE Reuss, 1862

[nom. correct. ReumeLEr, 1895, p. 85 (pro family Spiril-
linidea Reuss, 1862, p. 364)]——[All names cited of family




Foraminiferida—Rotaliina—Spirillinacea C599

rank] [=Spirillinina Lankester, 1885, p. 847; =Spiril- l’OHCd tubular SCCOHd chamber Wthh may

linida Haecker, 1894, p. 185; =Spirillinae DeLacE . i = y
Herouaro, 1896, p. 144] be septate in later stages, becoming biserial

Proloculus followed by nonseptate en- and may develop annular chambers; wall

Fic. 474. Epistomariidae; I, Torresina; 2-4, Nuttallinella; 5,6, Pseudoeponides (p. C595-C598).
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consisting optically of single crystal of cal-
cite. ?Trias.,Jur-Rec.

Subfamily SPIRILLININAE Reuss, 1862

[nom. transl. Brapoy, 1884, p. 72 (ex family Spirillinidea

Reuss, 1862}] [All names cited of subfamily rank]

[=Arspirillinia Ruumsrer, 1913, p. 388 (nom. wvan.);

—Turrispirillininae Cusuman, 1927, p. 73; =Terebralininae
CusHMAN, 1927, p. 65]

Test with proloculus and enrolled tubu-
lar, nonseptate second chamber only; aper-
ture simple, single, at open end of tube.
?Trias.,Jur-Rec.

Spirillina EnreneERG, 1843, *672, p. 402 [*S. vies-
para; OD (M)] [=Mychostomina BERTHELIN,
1881, *134, p. 557 (type, Spirillina vivipara rever-
tens RaumeLER, 1906, *1571, p. 32, SD GaLrro-
way, 1933, *762, p. 88); Arspiridlinum RuumMB-
LER, 1913, *1572b, p. 388 (mom. van.)]. Test
free, planispiral, or with one side slightly con-
cave, proloculus followed by closely appressed,
spirally wound, undivided tubular second cham-
ber, proloculus of “megalospheric” generation
(agamont) smaller than that of “microspheric”
generation; wall calcareous, hyaline, composed of
single crystal of calcite (more rarely 2 or 3), de-
posited over pseudochitinous membrane, finely to
coarsely perforate, although, according to Sorras
(*1811, p. 207), the wall has “pseudopores”
rather than true perforations, commonly with one
side more coarsely perforate than the opposite;
aperture terminal, peripheral, somewhat crescentic
where final whorl lies against previous whorl, or
final portion of tubular chamber may be some-
what turned inward to one side of periphery and
directed toward umbilicus. ?7Trias. Jur.-Rec., cos-
mop. Fic. 475,1,2. *S. wvivipara, Rec., soft
muddy white sand at 10 fathoms, Dry Tortugas,
Fla. (Station 23), between Middle Ground and
White Shoal (1), Gulf Mex. (2); la-c, opposite
sides and edge view of neotype (Cushman Coll.
10186, U.S. Natl. Mus.). here designated, X 150;
2, hypotype showing mychostomine appearance
of agamont form, X150 (*2117). Fic. 475,
34. S. revertens RHUMBLER, Rec., W.Pac.O.
(Caroline Is.); 3a-c, opposite sides and edge view
of hypotype with incurved chamber (agamont);
4a,b, opposite sides of trpical spirilline form
(gamont); all X148 (*2117).

[EHRENBERG's types, originally in Berlin, were reportedly
destroyed during the last war. As was noted by Woop
(1949, p. 245) the type-species of Spiriliina, as generally
understood, has a test composed of a single crystal of
calcite. but EHReNBERG's original description stated that
acid had no effect on the shell, Cusuman (1931, =451,
p. 4) stated: “Ehrenberg originally described this species
from off the Coast of Mexico, near Vera Cruz. I examined
the type in the Ehrenberg collection in Berlin and the
drawing given by Ehrenberg . . . is an excellent one of
the type specimen. The species is a fairly common one
in the West Indian region . . . .7 CushmMaN stated of his
own illustrated specimens: “The figures given show the
typical form and appearance of this species in the West
Indian region from which it was described.” As EHRENBERG
stated that the test was insoluble in acid, this would
imply that he was concerned with a siliceous or aggluti-
uated form, such as .Immodiscus. However, no noncal-
careous species of similar appearance is known from the
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type area. As CUSHMAN's types were from the same general
area, Gulf of Mexico, as the original of EHRENBERG and
as he had seen the original types (now lost) and stated
that his specimens were typical, we are here designating
as neotype the specimen illustrated by Cusaman (1931,
*451, pl. 1, figs. 4a-c), here refigured. The original de-
scription was probably in error in stating that the test
is not soluble in acid and by designating a neotype upon
which to base the emended generic definition, the nomen-
clature can be stabilized.——{Mychostomina BERTHELIN,
1881, was defined without citation of species, and Spirillina
vivipara var. revertens RaumsLER, 1906, was designated as
type-species by GarLoway, 1933 (subsequent monotypy).
CusHMAN in his various classifications of the foraminifers
(1933, 1940, 1948) considered Mychostomina as a synonym
of Spirillina, whereas GaLroway (1933, *762, p. 88) stated
that  Twurrispirillina  CusHMAN may be a synonym of
Mychostomina. BermOpez (1952, *127, p. 18) recognized
all three genera. We have examined specimens of Spirillina
revertens from the Caroline Islands. In this species only
slight overlap of the umbilical region by the distal end
of the tubular chamber is seen and even this is difficult to
determine in some specimens. In addition, very similar
specimens of a typical planispiral Spirillina are assocated
with S. revertens. IMyers (1936, *1337, p. 123), in his
study of living cultures of Spirillina vivipara and their
ontogenetic development and reproduction, stated, ““In the
final stage of the agamont test the distal end of the spiral
chamber is usually turned inward, so that the aperture is
directed toward the umbilicus.”” Thus, the agamont (sexually
produced) generation may show the ‘‘generic” character
of Mychostomina, with a recurved distal end of the spiral
chamber,. and the gamont test would show the typical
Spirillina-like planispiral coil. PHLEGER & Parker (1951,
pl. 13, figs. 3a, b) also figured a specimen of Spirillina
vivipara from the Gulf of Mexico which shows the re-
curved distal end of the spiral chamber. We¢ have here re-
figured it for comparison with the 2 forms of the type-
species of Mychostomina. The genus Gyrammina EIMER &
Fickert, 1899, with its type-species, Trochamminag an-
nularis Braby, 1876, was placed in the synonymy of
Spirillina by GaLoway (1933, *762, p. 85).—{The types
of this species in the Brapy collection in the British
Museum (Natural History) in London were examined by
us and the species found to be unrecognizable on the basis
of the type material. S. vivipara is one of the best-known
species of all foraminifers and many details have been
published as to its morphological characters (Myers, 1936,
*1337, p. 123), shell composition (Woop, 1949, *2073, p.
245), ontogenetic development, reproductive process (MYERS,
1936, *1337, p. 125), cytology (MvErs, 1936, *1337, p. 126),
and ecology (Mvyers, 1936, *1337, p. 122). It has been
widely recorded from Recent oceans.]

Alanwoodia LoesrLicH & Tarpan, 1955, *1166, p.
26 [*Patellina campanaeformis Brapy, 1884, *200,
p. 634; OD]. Test free, conical, high-spired, ven-
trally flattened or slightly excavated, consisting of
proloculus and long, undivided, broad and low
tubular chamber in high, open conical spire,
central area being filled with clear or laminated
calcite, tiny pores around exterior spiral suture,
wall calcareous, test composed of single calcite
crystal; aperture ventral, at open end of spiraling
tube. Rec., Pac.O. Fic. 476,1,2. *A. campanae-
formis (Brapy); I, long. sec. of holotype showing
clear central filling; 2a-c, opposite sides and edge
of paratvpe; all X146 (*1166).

Conicospirillina Cusanian, 1927, *431, p. 73
[*Sperillina trochoides BERTHELIN, 1879, *132, p.
37; OD]. Test free, conical, consisting of pro-
loculus and undivided tubular spiraling second
chamber, spiral side convex and evolute, umbilical
side concave and nearly completely involute, final
whorl nearly or completely overlapping all pre-
vious whorls, rarely leaving small open umbilicus;
aperture at open end of tube on umbilical side.
[Differs from Spirillina in being ventrally in-
volute and in being conical in form. It differs
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from Turrispirillina in its involute ventral side *C. trochoides (BERTHELIN), L.Jur.(L.Pliensbach.),
with the final whorl occupying the entire ventral Eu.(Fr.); Sa-c, opposite sides and edge view of
side.] Jur.-Rec., Eu.-Atl.O.-Pac.O. Fic. 475,5. topotype, X257 (*2117).

Fic. 475. Spirillinidae (Spirillininae; 1-4, Spirillina; 5, Conicospirillina; 6,7, Miliospirella: 8,9, Plani-
spirillina) (p. C600-C602).
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Miliospirella Gricevis in N. K. Bykova et al., 1958,

*265, p. 75 [*M. lithuanica; OD]. Test with
proloculus followed by enrolled nonseptate tubu-
lar second chamber with plane of coiling changing
regularly, so that successive whorls are approxi-
mately 120° apart, giving pseudotriloculine ap-
pearance; wall calcareous, coarsely perforate; aper-
ture simple, at open end of tube. [Differs from
Spirillina in its pseudotriloculine coiling, from
Triloculina in its nonseptate tube, simple aper-
ture, and perforate wall, and from Agathammina
in its perforate wall.] M.Jur.(U.Callov.), Eu.
(Lith.). Fic. 475,6,7. *M. lithuanica; 6a-c,
side, edge, and top views of holotype, X120;
7, sec. showing arrangement of successive whorls
of nonsegmented tube, X240 (*265).

Planispirillina BermUpez, 1952, *127, p. 26
[*Spirillina limbata Brapy var. papillosa CusH-
MaN, 1915, *404e, p. 6; OD)] [=Trochospirillina

MiryaniNa, 1957, *1290, p. 230 (type, T. granu-
losa)]. Test free, planispiral, periphery rounded
to truncate, all whorls visible on spiral side, all
whorls except last obscured on ventral side by
secondary accumulation of nodes and pustules of
clear calcite which completely fill central region;
wall calcareous, hyaline, coarsely perforate dorsally,
finely perforate ventrally; aperture at open end of
tube. Jur.-Rec., Pac.O.-Eu.-Medit. Sea-Australia.
Fic. 475,8. *P. papillosa (Cusuman), Rec.,
Pac.; 8a-c, opposite sides and edge view of holo-
type, X75 (*2117). Fic. 475,9. P. granulosa
(MityaniNa),  U.Jur.(L.Oxford.), Belorussian
SSR; 9a-c, spiral, umbilical, and edge views of
type-specimen(s), X44 (*1290).

[Planispirillina differs from Spiridlina in the presence of
seccondary granules on its umbilical side. The original
figures of Trnrlzo:p:rxllma granulosa (*1290) seem to refer
to a single specimen but either they represent different

specimens or one figure is reversed, as the aperture is
shown to the left in both figures.]

Sejunctella LoesLicH & TapPPAN,
228 [*S. earlandi; OD].

1957, *1172, p.
Test free, planispiral,

discoidal, may have peripheral keel; globular to
ovate proloculus followed by loosely wound,
spiral, undivided, tubular second chamber that

does not lie in contact with previous whorl but
1s separated from it by solid platelike area; wall
calcareous, finely perforate, chamber wall and
peripheral keel, when present, formed of single
calcite crystal but intercalary plate between coils
of tubular chamber not composed of single crystal
but of secondary granular calcite; aperture a
rounded opening at end of tubular chamber. Rec.,
At.O.——Fic. 477.4. *S. earlandi; side view of
holotype, showing fimbriate peripheral keel and
intercalary plate between whorls, composed of
keels of earlier whorls with addition of sec-
ondary granular calcite, X253 (*1172).

[Differs from Spirillina in the presence of its platelike
intercalation between the phnispir:xl whorls, a condition
considered to be generically important, not only cn external
appearance but also because it differs in structure, being
umpmu( of granular calcite instead of a single crystal,

as is the remainder of the test. The type-species has a
peripheral keel on the final whorl, but this may be lacking
in other species. |

\(‘7(
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Fic. 476. Spirillinidae (Spirillininae; 1,2, Alan-
woodia) (p. C600).

Y1887, p. 471, 473

Terebralina TerRQUEM, 1866,
[pro Spirigerina TerqQuem, 1866, *1886, p. 454
(non D'ORBIGNY, 1847)] [*Spirigerina antiqua
TerQUEM, 1866, *1886, p. 353, 454, =Terebralina
regularis TerQuEM, 1866, *1887, p. 473; OD
(M) ]. Test consisting of proloculus and undivided
tubular second chamber in high trochospiral coil;
wall calcareous, perforate; aperture at open end
of tubular chamber. [Although previously placed
in the Buliminidae, Terebralina is here placed
in the Spirillinidae because of its nonseptate coil,
simple aperture, and absence of tooth plate. It
differs from Turrispirillina in being extremely
hlgh spired.] L.Jur.(Lias.), Eu.(Fr.). Fic. 477,

*T. antigua (TERQUEM); side view, X66
(*519).

Turrispirillina  Cusuman, 1927, *431, p. 73
[*Spirillina conoidea Paarzow, 1917, *1403, p.
217; OD] [=Turrispirrillina Neave, 1940,
*1348d, p. 594 (nom. null.)]. Test free, conical,
consisting of proloculus and spirally wound tubu-
lar second chamber, which forms hollow cone,
all coils visible dorsally and ventrally; wall cal-
careous, finely perforate, dorsal surface somewhat
roughened; aperture at open end of tube on ven-
tral side of test. [Differs from Spirillina in its
hollow conical spire rather than being plani-
spiral.] Jur.-Rec., Eu.-N.Am.-Australia-Antarctic.

Fic. 477,1. *T. conoidea (PaarLzow), U.Jur.,

Eu.(Ger.); la-c, opposite sides and edge view of

topotype, X 90 (*2117).

Subfamily PATELLININAE Rhumbler, 1906

[Patellininae  RuumsLer, 1906, p. 35] [=Arpatellinia
RHUMBLER, 1913, p. 390 (nom. van.))

Proloculus and trochospirally coiled non-
septate chamber in early stage, followed by
septate stage with 2 chambers to whorl, or
chambers annular; aperture umbilical. L.

Cret.-Rec.
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Patellina WiLLiamson, 1858, *2065, p. 46 [*P. Horker, 1951, *936, p. 358 (obj.)]. Test free,
corrugata; OD (M)] [=Arpatellum RHUMBLER, conical, spiral side elevated and evolute, umbilical
1913, *1572b, p. 391 (nom. van.); Discobolivina side flat and involute, elliptical proloculus fol-

Fic. 477. Spinillinidae (Spirillininae; 1, Turrispirillina; 4, Sejunctella; 5, Terebralina; Patellininae;
2,3, Patellinoides; 6,7, Patellina) (p. C602-C604).
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lowed by spirally wound tubular undivided sec-
ond chamber of 1 to 3 whorls in microspheric
form, proloculus continuous with spiral tube in
megalospheric test, smaller in size that that of
microspheric generation, later stage with 2 broad,
low chambers to each whorl, primary chambers
divided by numerous incomplete secondary trans-
verse septa and commonly with intercalated
shorter third series, these transverse septa giving
typical cancellated appearance to test but extend-
ing only approximately width of chambers, as scen
from the spiral side, not reaching across umbilical
portion of chambers; wall calcareous, built as
single calcite crystal, finely perforate; aperture a
low arch under exterior margin of scroll-like
median septum of final chamber at center of test,
median septa of entire test arranged above each
other to form columella. L.Crez.-Rec., cosmop.
Fic. 477,6,7, *P. corrugata, Rec., Can. (6),
Greenl. (7); 6a-c, opposite sides and edge view
of microspheric hypotype; 7, megalospheric hypo-
type; all X100 (*1162).

[Horker (1951, *936, p. 358) stated ‘‘that all species
known as Patellina and Paitellinoides do not show in the
initial part a spiral without septa, but that in contrary
all genera and species observed show a more or less highly
developed conorbine initial part, with fine, only in a
clarifier visible, septa.”” He also added (*928c, p. 422)
“‘that those records which mention an undivided first part
of the test, are erroneous ones, or that this character is
due to the insufficient state of fossilization.” {However,
the exacting and detailed work on Recent living specimens
of Patellina corrugata by Mvers (1935, *1336, pl. 13, fig.
18), definitely showed the presence of an undivided
spire, and nuclear characters in camera lucida drawings of
decalcified cytological preparations. Mykrs also noted that
the microspheric tests had a distinct proloculus, followed
by an undivided spiral, whereas the megalospheric test
showed no separation of the proloculus from the spirally
wound tubular chamber. The proloculus of the microspheric
generation of Patellina was also shown by Myers (1935,
*1335, p. 399) to be larger than that of the megalospheric
generation, so that ‘‘the terms megalospheric and micro-
spheric, when applied to the dimorphic tests of this species,
are not descriptive of the relative diameters of the initial
chambers of these two stages . . . . The diameter of a
megalospheric test having a given number of semilunar
chambers is larger than that of a microspheric test having
a similar number of chambers because of the larger
diameter of the spiral stage of the megalospheric test . . .
[p. 402]. The diameter of the initial chamber of a
megalospheric test is influenced by the diameter of the
nucleus involved, and may or may not depend on the
amount of cytoplasm that surrounds the nucleus.” MYERs
also studied the internal features of the test (*1335, p.
395, fig. 7, and p. 397) and the columella which forms
the S-shaped ventral structure considered as a tooth plate
by Horker (probably this is the ‘‘previously unmentioned”
feature Hofker considered a basis for his genus Dis-
cobolivina) and discussed the morphology of the secondary
septa (not mentioned by HoFKER). {Horxker (1951,
*028¢c, p. 422) stated that the wall was without pores, but
MyEers (1935, *1335, p. 396) had shown the presence of a
row of pores even in the microspheric proloculus of P.
corrugata and several rows of pores in the dorsal wall of
the chamberlets in later chambers, The conorbine initial
stage in Patellina, reported by Horxer (1951, *936, p. 358)
does not occur in P. corrugara, as Myers showed in cyto-
logical preparations. We have also examined this species
in reflected light at magnifications higher than X200, by
transmitted light with anise oil as a clarifier, and in oil
immersion at X400, and no conorbine early portions were
found, only a spiral nonseptate coil. Only the genus
Patellinella has this early conorbine stage, and it lacks the
secondary septa of Patellina. WiLLIaMsoN originally de-
scribed  Parelling corrugara from Arran, Skye, Shetland,
Brixham, and Fowey, all from the British Isles, and from
Hunde Island, in Davis Straits, Arctic Canada. He did not
cite a holotype, and since all localities are represented on
a single slide preserved in the British Museum (Natwral

Protista—Sarcodina

History), London, England, it is impossible to state which
is the type locality.]

Patellinoides Cusaman, 1933, *461, p. 236 [*P.
conica HERoN-ALLEN & Earranp, 1932, *916, p.
408: OD] [=Parellinoides HERON-ALLEN &
Earvranp, 1932, *916, p. 407 (nom. nud.)]. Test
free, tiny, conical, plano-convex, somewhat ovate
1 outline, trochoid, all chambers visible dorsally,
only final pair visible ventrally; proloculus fol-
lowed by simple undivided spiral tubular cham-
ber of 1 or 2 volutions, then followed by cham-
bers arranged biserially around internal S-shaped
columella, as in Patellina, but lacking radial sec-
ondary septa which form partial chamberlets in
Patellina; wall calcareous, perforate, composed of
single calcite crystal, light reflections from fine
pores sometimes giving radial pattern to exterior
of test but no true internal secondary partitions
present; aperture ventral, small arch near um-
bilicus. Rec., N.Atl.O.-S.Atl.O. Fic. 477,2,3.
*P. conica (HERON-ALLEN & EaRrLaND), S.Atl;
2a-c, opposite sides and edge view of lectotype
(here designated) (BMNH-ZF3568 from R.R.S.
William Scoresby station WS 408, lat. 53°50°00”
S., long. 62°10°00” W., Falk. Is,, at 454 m.),
x200; 3a-c, opposite sides and edge view of
hypotype, X187 (*2117).

[Parellinoides was named by HeronN-ALLEN & EaArLanp
(1932, *916, p. 407) as a new genus including P. conica,
n. sp., and P. depressa, n. sp., neither of which was
designated as type-species for the genus. Thus, it was
a nomen nudum, with no status of availability or validity
(Zool. Code, 1961, Art. 13(b)). The genus was validated
when the type-species was designated by Cusuman (1933,
*461, p. 236), who also gave a description and figure for
this genus; CusHMaN must be considered the author of
the genus, therefore. The species names conica and depressa
published by HeroN-ALLEN & EarLaND in 1932 comply with
the Rules in being accompanied by adequate ‘‘indications,"”
and they are not nomina nuda because given in combina-
tion with an invalid generic name; their availability for
designation of the specific taxa described is not affected
by the status of Parellinoides as a nomen nudum in the
original publication (Zool. Code, 1961, Art. 11(g)(ii),
Art. 17(3)). In assigning these species to Patellinoides
CusuMaN, the names of the authors HERON-ALLEN &
EarLano need to be enclosed by parentheses, just as if they
had used the generic name Parellina with conica and
depressa.}

Family ROTALIELLIDAE
Loeblich & Tappan, n.fam.

Test trochospiral, consisting of few
crescentic to subglobular chambers; wall
calcareous, finely perforate, radial in struc-
ture, monolamellar; aperture central on
umbilical side; quadrinucleate, sexual re-
production with amoeboid gametes. [Be-
cause of the similarity in the reproductive
cycle, with the amoeboid gametes and the
quadrinucleate agamont form, this family
is placed in the Spirillinacea.] Rec.
Rotaliella GreLL, 1954, *818, p. 269 [*R. hetero-
caryotica; OD]. Test tiny, to 60p diam., free,
trochospiral, chambers inflated, subglobular to
crescentic, 3 to whorl, increasing rapidly in size,
proloculus  followed by small hourglass-shaped
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Fic. 478. Rotaliellidae; I, Rotaliella (p. C604-C605).

“intermediate” chamber preceding second normal
chamber, adult gamont (megalospheric) with 5
chambers, microspheric test commonly with 6 or
rarely 7 chambers; wall calcareous, very thin,
transparent, finely perforate, radial in structure
and monolamellar; aperture umbilical in posi-
tion, apertural border with numerous small teeth
projecting inward; pseudopodia few, relatively
thin, with granular streaming; cytoplasm with
1 or 2 large yellow oil globules, that of agamont
(microspheric) form greenish due to presence
of large numbers of small Chlamydomonas cells,
probably ingested as food, agamont heterokaryotic,
with single vegetative or somatic nucleus and 3
generative nuclei, dividing in asexual repro-
duction to form 12 embryonic gamonts, adult
mononucleate gamonts each producing 10 to 24
amoeboid gametes which form and may fuse with
others within individual parent test (autogamy),
zygote developing proloculus and reniform “inter-
mediate” chamber of test before release from
parent test. Rec., Eu.(Yugosl.-W.Fr.). Fic. 478,
1. *R. heterocaryotica, Yugosl.; Ia, spiral side
showing few globular chambers, with proloculus
followed by narrow reniform “intermediate”
chamber; 156, umbilical side with thin elongate
pseudopodia radiating from umbilicus and um-
bilical margin with inward-pointing teeth, X680
(*818).

Superfamily ROTALIACEA
Ehrenberg, 1839

[nom. correct. LoesLicH & Taepan, 1961, p. 303 (pro super-
family Rotalidea GraessNer, 1945, p. 143)] [In synonymic
citations superscript numbers indicate taxonomic rank as-
signed by authors (Ysuperfamily, *family group); dagger (1)
indicates partim] [=1Orthoklinostegiat EiMer & FIcKERT,
1899, p. 685 (mom. nud.); =ZRotaliaridia RHUMBLER in
KUKeNTHAL & KrumBacH, 1923, p. 88: =—2Rotaliformes
Brorzen, 1942, p. 9 (nom. neg.); =!Roualiidea Sxtour,
1954, p. 40; ='Rotaliicae BroNNIMANN, 1958, p. 175]
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Canaliculate, double walls and septa of
radial laminated calcite secondarily formed;
without primary aperture or large pores, or
with pores on apertural face or elsewhere,
and may have interiomarginal intercameral
foramina. U.Cret.-Rec.

Family ROTALIIDAE Ehrenberg, 1839

[nom. correct. Cuapman, 1900, p. 10 (pro family Rotalina
EHReNBERG, 1839, table opposite p. 120)] [All names
cited of family rank; dagger(+) indicates parrim)
[=Polythalamat LatreiLLe, 1825, p. 161 (nom. nud.):
—Turbinaceat and Turbinacés pe BramxviLre, 1825, p. 390
(nom. nud.); =H¢licostéguest p'OrBIGNY, 1826, p. 268
(nom. nud., nom. neg.); —Radiolatat CroucH, 1827, p. 4l
(nom. nud.); =Radiolididaet Brooerip, 1839, p. 32I:
—Turbinoidaet p’ORBIGNY in DE LA SAcra, 1839, p. xxxviil,
71 (nom. nud.); =Turbinoidat ScHuLTzE, 1854, p. 52 (nom.
nud.)] [=Rotalideae Reuss, 1860, p. 221; —Roulida
Scamarpa, 1871, p. 164; —Rotalidea HanTken, 1875, p. 80:
—Rotalidee ScHwacer, 1876, p. 479; —Rotalidae Brapy,
1881, p. 44; —Rotalinae Derace & HEirouaro, 1896, p. 145:
—Rotaliaridae RuumsLer, 1913, p. 339; —Arrotalaridia
RuuMsBLER, 1913, p. 342 (nom. van.); —Rotaliformes THAL-
MANN, 1945, p. 403 (nom. neg.); =Rotalidos Gapea Brisix,
1947, p. 19 (nom. neg.)] [=Pegidiidae HERON-ALLEN &
Earcanp, 1928, p. 283; =Pegidiida Coreranp, 1956, p. 1&S
(nom. van.)]——[=Chapmaniidae GarLoway, 1933, p. 316:
=Chapmaninidae THALMANN, 1938, p. 207; =Chapmaniida
CopeLAND, 1956, p. 187 (nom. van.)]

Test trochospiral throughout; with radial
canals or fissures and intraseptal and sub-
sutural canals. U.Cret.-Rec.

Subfamily ROTALIINAE Ehrenberg, 1839

[nom. correct. CHAPMAN, 1900, p. 11 (pro subfamily Rotalida
Scuurtze, 1854, p. 52)) [All names cited of subfamily

rank] [=Rotalinae CARPENTER, PARKER & JoNEs, 1562, p.

198: —Rotalina JoNes in GrirfiTH & Hexrrey, 1873, p. 320:

—=Roralidae ScHwacer, 1877, p. 20; —Rotalininae HoOFKER,
1933, p. 125]

Test trochospiral, all external openings.
except perforations, on umbilical side; with
radial canals or fissures or umbilical cavi-
ties, and commonly with intraseptal and
subsutural canals. U.Cret.-Rec.
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Fic. 479. Rotaliidae (Rotaliinae; 1, Rotalia; 2-4, Ammonia) (p. C606-C607).

Rotalia Lamarck, 1804, *1085a, p. 183 [*Roralites
trochidiformis Lamarck, 1804, *1085a; SD Gar-
Loway & WissLER, 1927, *766, p. 59] [=Rotalina
DE BramnviLLE, 1828, *143, p. 66 (nom. van. pro
Rotalia Lamarck, 1804)]. Test free, trochospiral,
lenticular to plano-convex, 1-4 mm. diam., all
whorls visible from spiral side, spire multilocular
and single, direction of coiling random; chambers
simple, 8 to 17 to whorl; septa primarily double,
formed by upward bending of chamber floor; wall
calcareous, coarsely perforate, of radially fibrous
calcite; spiral side smooth, umbilical side with

© 2009 University of Kansas Paleontological Institute

plug split by anastomosing fissures into numerous
tubercles and pillars that crowd central portion
of test, pillars not continuous from one whorl to
next, as in Dictyoconoides and Lockhartia, but
limited to each whorl, although they may fuse
laterally to close fissures and form solid central
mass, with umbilical canal beneath cortical cham-
ber layer receiving tributary canals from umbil-
ical slitlike apertures at inner side of chambers;
in some species fissures or canals also present in
septa. [The double septa have long been noted
in Rotalia (CARPENTER, PARKER & JonEs, 1862,



Foraminiferida—Rotaliina—Rotaliacea

Cc607

Fic. 480. Rotaliidae (Rotaliinae; 1-3, Rotalia) (p. C606-C607).

*281, p. 214; Anpreag, 1884, *19, p. 215) al-
though only recently has use been made of this
character in classification (SmouT, 1954, *1803, p.
9).] U.Cret.(Senon.)-Rec., cosmop. Fic. 479,
1; 480,1-3. *R. trochidiformis Lamarck, M.Eoc.
(Lutet.), Eu.(Fr.); 479,la-c, opposite sides and
edge view, X31 (*2117); 480,1, lectotype, X20;
480,24, axial sec. showing radially built lamellar
walls and umbilical pillars, which are not con-
tinuous from one whorl to next, X25; 480,24,
portion of preceding sec., X85; 480,3, diagram.
sec. showing character of umbilical plugs (*561).
Ammonia BrONNIcH, 1772, *248, p. 232 [*Nau-
nlus beccarii LinnE, 1758, *1140, p. 710; SD
FrizzeLL & KEen, 1949, *752, p. 106] [=Ham-
monium FICHTEL & Mory, 1798, *716, p. 13, 15
(obj.); Discorbula Lamarck, 1816, *1089, p. 14
(type, D. ariminensis); Streblus FiscHER DE WALD-
HEM, 1817, *720, p. 449 (obj.); Les Turbinulines
p'OrRBIGNY, 1826, *1391, p. 275 (nom. neg.);
Turbinulina Risso, 1826, *1579a, p. 18 (obj.);
Rolshausenia BErmUpEZ, 1952, *127, p. 63 (type,
Rotalia rolshauseni CusumaN & BErRMODEZ, 1946,
*493, p. 119); Roralidium Asano, 1936, *48, p.
350 (type, R. pacificum)]. Test free, biconvex,
low trochospiral coil of 3 or 4 volutions, sutures

©2

slightly curved, thickened, depressed on umbilical
side, septa primarily double; wall calcareous, fine-
ly perforate, radial in structure; umbilical surface
with irregular granules along suture and over
umbilical region; umbilicus with open umbilical
fissures and plug in young forms, which is broken
up into numerous fused pillars and bosses in adult
specimens, umbilical plugs extending inward to
proloculus, no umbilical canal; aperture interio-
marginal. [Rotalidium is regarded as a synonym
of Ammonia, the ‘‘supplementary chamberlets”
being the characteristic umbilical extensions, and
the very rare type-species as a possible synonym
of Rotalia japonica Hapa, 1931, also described
from Recent deposits along the Japanese coast.]
Mio.-Rec., cosmop. Fic. 479,2,3. *A. beccarii
(LinNE), Rec., Italy (2), S.Fr. (3); 2a-c, oppo-
site sides and edge view of topotype, X27 (*437);
3a,b, axial and equat. secs., X50 (*358). Fic.
479,4. A. pacifica (Asano), Rec., Japan; 4a-c,
opposite sides and edge view of holotype, X33
(*48).

Asanoina Finvay, 1939, *717a, p. 541 [*Rotaliatina
globosa YABE & Asano, 1937, *2087, p. 124;
OD]. Test large, to 2 mm. diam., globose, rela-
tively high trochospiral coil of 2 or more whorls,

009 University of Kansas Paleontological Institute



C608

Protista—Sarcodina

Fic. 481. Rotaliidae (Rotaliinae; 1, Asanoina) (p. C607-C608).

with strongly convex spiral and umbilical sides,
nonumbilicate; sutures raised and granulate; in-
ternal structure not described; aperture slitlike
interiomarginal opening. Plio.-Rec., Malay Arch.
(Java). Fic. 481,1. *A. globosa (YABE &
AsaNo); la-c, spiral and 2 edge views, inter-
cameral foramen visible as rounded opening near
umbilical region, X33 (*2117).

Asterorotalia Horker, 1950, *932, p. 73, 76 [*Cal-
carina pulchella D’ ORBIGNY in DE LA SAGRA, 1839,
*1611, p. 80, —=Rotalia trispinosa THALMANN,
1933, *1895, p. 248; OD (M)]. Test free, trocho-
spiral, biconvex, with 3 prominent slender spines
radiating from test and continuous through all
whorls from earliest, margin carinate; septa with
intraseptal passages, opening as series of pores
or fissures in and along sutures of umbilical side,
partly covered by thin plates with distal open-
ings; wall calcareous, perforate radial in structure,
elongate spines formed by outer, main chamber
lamellae, around stream of protoplasm emerging
from intraseptal space, each spine containing
tubular radial canal, surface of spiral side with
irregular raised knobs and elevated sutures; in-
teriomarginal aperture nearly equatorial in posi-
tion, with strongly developed lips, which are fused
in sutural region, posterior end of lip extended
toward periphery, partly covering previous cham-
ber and intraseptal fissure, leaving labial aperture
in sutural position between lip and chamber, in-
terior with strongly twisted tooth plate, inter-
cameral foramina broadly elliptical in outline.
[The type-species was originally described as Cal-
carina  pulchella p’OrBIGNY, 1839, and trans-
ferred to Roralia by Brapy (1884, *200, p. 710),
an apparent synonym of Rotalia pulchella p’Orsic-
Ny (1826, *1391, p. 274). It was later transferred
to Pulvinulina (=Eponides) by JoNes, PARKER &
Brabny (1866, *1002, pl. 2, fig. 25-27), and Cal-
carina pulchella was renamed Rotalia trispinosa
by TraLnann (1933, *1895, p. 248). However,
as the 2 species were originally described in dis-
tinct genera and are not now regarded as con-
generic, the specific name pulchella is valid for
the present type-species.] Pleist.-Rec., Carib.
(Cuba)-E.Indies(Indon.)-Pac.O. Fic. 482,1-4.
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*A. pulchella (p’OrBiGNY); Rec., Indon.; Iab,
opposite sides, X50 (*200); 2, umbilical side of
young specimen showing aperture, sutural plates,
and their distal openings; 3, portion of umbilical
side of larger specimen; 35, final chamber, show-
ing poreless but tuberculate apertural face, and
aperture; all X168 (*928c); 4, horiz. sec. show-
ing spines with central canal, septal flaps, and
intraseptal passages, X55 (*1534).

Dictyoconoides Nurtrarr, 1925, *1367, p. 384
[nom. subst. pro Conulites CARTER, 1861, *287b,
p. 53 (non FiscHER DE WALDHEIM, 1832; nec
Cozzens, 1846] [*Conulites cooki CarTER, 1861,
*287b, p. 53; OD]. Test conical, with proloculus
at apex, spiral side with thin imperforate lamina
beneath which is layer of rectangular, spirally ar-
ranged chambers, in multiple spire, umbilical side
with radiating pillars of shell matter extending
out from apex and 0.1-0.15 mm. diam. at sur-
face, with intervening spaces of nearly same size,
spaces being divided by horizontal partitions; septa
double, with median intraseptal canal and sub-
sutural canal system; wall calcareous, umbilical
side with granules, cavities in umbilical region
separated by perforate plates and buttressing pil-
lars; aperture multiple, umbilical, consisting of
pores between pillars. M.Eoc., Asia(India-Qatar
Penin.)-Afr.(Somali.). Fic. 483,1-5. *D. cooki
(CarTER), Somali. (1), India (2-5); la-c, oppo-
site sides and edge view, X6 (*1788c); 2, axial
sec., X8; 3, tang. sec. through rectangular cham-
bers, X16; 4, horiz. sec. through pillars, X8
(*1367); 5, axial sec. of lectotype, showing cham-
bers near outer margin of conical test and promi-
nent vertical pillars, X10 (*561).

Dictyokathina SmouT, 1954, *1803, p. 64 [*D. sim-
plex; OD]. Test trochospiral, with umbilical mass
containing strong vertical radial canals, as in
Kathina, but with spire repeatedly doubling in
plane of coiling to form multiple spire, as in
Dictyoconoides; wall calcareous, radially fibrous,
finely perforate and laminated; intercameral fora-
men an interiomarginal slit, probably repre-
senting earlier aperture. Paleoc., ?L.Eoc., Arabia
(Qatar Penin.)-Iraq. Fic. 484,1-4. *D. simplex,
Paleoc., Qatar (1,3,4), Iraq (2); 1,2, horiz. secs.
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Fic. 482. Rotaliidae (Rotaliinae; 1-4, dsterorotalia) (p. C608).

of megalospheric and microspheric forms, X12,
X 10; 3a-c, opposite sides and edge view of para-
type, X16; 4, nearly axial vert. sec. of megalo-
spheric form, X25 (*1803).

Kathina Smout, 1954, *1803, p. 61 [*K. delseata;
OD]. Test trochospiral, differing from Dictyo-
conoides in having chambers arranged in simple
spire, umbilical side may have central plug with
strong vertical canals; chambers simple, without
supplementary chamberlets or umbilical exten-
sions found in Lockhartia and Sakesaria; septa
double, with intraseptal and subsutural canals
but no definite sutural openings or retral processes,
strong vertical canals opening as pores or slits
on umbilical side; wall very finely perforate, of
radially fibrous calcite, lamellar thickening pro-
nounced, but no pustules or ornamentation; aper-
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ture an interiomarginal slit. U.Cret.-Paleoc., Arabia
(Qatar Penin.) - Carib.(Cuba). Fic. 484,5-8.
*K. delseata, Paleoc., Qatar; 5a,b, spiral and um-
bilical sides of paratype; 6, decorticated holotype
showing simple spire; 7, paratype, umbilical view
showing apertures at end of vertical canals; all
X 12; 8, axial sec. of paratype, X25 (*1803).

Lockhartia Davies, 1932, *561, p. 406 [*Dictyo-
conoides haimei Davies, 1927, *559, p. 280; OD].
Test conical to lenticular, trochospiral; chambers
forming outer layer of cone, leaving wide um-
bilical area, chamber walls curving inward toward
umbilicus leaving open only marginal slit which
opens into cavity between outer wall laminae;
local thickening and bending of umbilical laminae
may result in irregular buttresses or pillars, which
fill umbilical area, appearing as granules at um-
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bilical surface, may be labyrinthic; wall calcareous, has numerous intercommunicating umbilical cavi-
of laminated radially fibrous calcite, coarsely per- ties into which the cortical chambers open, and
forate, aperture an interiomarginal slit. [Lockhartia which open to the exterior as large pores on the

Fic. 483. Rotaliidae (Rotaliinae; 1-5. Dictyoconoides) (p. C608).
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umbilical side. Rotalia differs in having a solid
umbilical plug or fissured one with a spiral canal
beneath the chambers and tributary canals con- spire.]  Paleoc.-M.Eoc.,

necting to them. Dictyoconoides is similar to
Lockhartia, but has intercalary whorls into the
Asia(India-Arabia-Iraq)-

Fic. 484. Rotaliidae (Rotaliinae; I-4, Dictyokathina; 5-8, Kathina) (p. C608-C609).
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Fic. 485. Rotaliidae (Rotaliinae; 1-3, Lockhartia) (p. C609-C612).

E. Afr.-S. Am, Fic. 485,1-3. *L. hamei
(Davigs), Paleoc., India; Ia-c, opposite sides and
edge view of topotype, X26 (*2117); 2, axial
sec. showing umbilical pillars, X30; 3, diagram.
sec. (*561).

Pararotalia Y. Le CarLvez, 1949, *1112, p. 32
[*Rotalia inermis TErQUEM, 1882, *1890, p. 68;
OD] [=Neorotalia BeErmUpEz, 1952, *127, p. 75
(type, Rotalia mexicana NuttaLL, 1928, *1370,
p. 374); Woodella Haque, 1956, *876, p. 194
(type, W. granosa)]. Test free, trochospiral,
plano-convex to biconvex, umbilicus filled by plug
which may be broken out in preservation, cham-
bers rounded to ovate in plan, may have smoothly
rounded periphery or develop short, blunt periph-
eral spine on each chamber, umbilical region of
cach chamber partially covered by umbilical flap:
wall calcareous, perforate, radially built, rotahid
in structure, smooth or variously ornamented with

© 2009 University of Kansas Paleontological Institute

large solid spines or fine scattered spines or nodes;
apertures on umbilical side, interlomarginal and
extraumbilical-umbilical, with lip; internal “tooth
plate” near umbilical and axial chamber wall,
intercameral foramen narrow, elongate, comma-
shaped or slitlike areal opening, consisting of
portion of former aperture, roughly paralleling
base of apertural face and restricted by tooth
plate of following chamber. [Woodella is ap-
parently synonymous with Pararotalia and the
type-species W. granosa appears to be conspecific
with Rotalia capdevilensis CusHNAN & BERNMUDEZ. |
U.Cret.( Coniac.)-Rec., cosmop. Fic. 486,1-3.
*P. inermis (TerQuEn), M.Eoc.(Lutet.), Eu.(Fr.):
la-¢c, opposite and edge view, X73; 2,
apert. region of dissected specimen showing tooth
plate of final chamber attached to intercameral
foramen of penultimate chamber, X128 (*1171);
3, equat. showing double septa and intra-

sides

sec.
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Fic. 486. Rotaliidae (Rotaliinae; I-5, Pararotalia; 6,7, Sakesaria) (p. C612-C614).

septal passages, X65 (*1534). Fic. 486,4. P. here designated (*1370, pl. 50, fig. 7), X29
nammalensis (Haque), Paleoc., Asia(Pak.); 4a-c, (*2117).

opposite sides and edge view of specimen origin-  Pseudorotalia Reiss & MerLiNG, 1958, *1534, p. 13
ally described as Woodella, X98 (*2117). [*Rotalia schroeteriana CARPENTER, PARKER &
Fic. 486,5. P. mexicana (Nuttarr), U.Eoc., Mex.; Jones, 1862, *281, p. 212: OD].
5a-c, opposite sides and edge view of lectotype,

Test trocho-
spiral, periphery acute, with imperforate Kkeel;

© 2009 University of Kansas Paleontological Institute
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chambers with imperforate umbilical lips con-
fined to radial sector and with imperforate plate-
like extensions formed by each succeeding cham-
ber lamella covering umbilical area, those added
by successive chambers with intervening cavities,
imperforate plates may be pierced by few scat-
tered large rounded openings, surrounded by
thickened rims but without pillars or buttresses,

opening of successive plates not aligned; septa

secondarily doubled by septal flaps, which leave
intraseptal passages that open to outside by means
of double row of canals in alternating arrange-
ment and sutural position, on both sides of test;
wall lamellar, of radially fibrous calcite, coarsely
perforate; cameral aperture interiomarginal on um-
bilical side, partly covered by narrow extension
of apertural face, which is resorbed when new
chambers are added and aperture becomes inter-
cameral foramen, strongly developed and twisted
tooth plate attached at angle, extending backward
to close lower part of preceding intercameral fora-
men, apertural lip forming interiomarginal labial
aperture at inner umbilical side of chamber, those
of successive chambers remaining open. [Pseudo-
rotalia differs from Rotalia, Ammonia, and Lock-
hartia in having sutural canals on both spiral and
umbilical sides and in lacking umbilical labial
apertures.] Plio.-Rec., E.Indies (Indon.- Borneo).

Fic. 487,1-5. *P. schroeteriana (CARPENTER,
Parker & Jones), Rec., Borneo (1-3,5), ‘?loc.
(4); 1, horiz. sec. showing bifurcating sutural
canals, X55; 2, vert. sec. showing tooth plates,
umbilical lips and cavities, and sutural canals,
X55; 3, horiz. sec. showing tooth plates and
relationship to septal flap, X55; 4, oblique ext.
view, enlarged; 5, diagram of dissected chamber
showing intercameral foramen in septal face,
tooth plate attaching below it and labial aperture
at umbilical end of chamber (I-3,5, *1534; 4,
*281).

Sakesaria Davies in Davies & PiNroLD, 1937, *563,
p. 49 [*S. cotteri; OD (M)]. Test similar in
structure to Lockhartia, but differing in having
elongate axis of coiling, more numerous whorls,
and convex rather than flattened umbilical side;
wall calcareous, coarsely perforate, surface com-
monly ornamented with raised and limbate su-
tures, pustules and bars. Paleoc.-L.Eoc., Asia(In-
dia-Arabia, Qatar Penin.)-Afr.(Somali.). Fic.
486,6,7; 487,6,7. *S. cotteri, L.Eoc., Qatar Penin.
(486,6,7), India (487,6,7); 486,6a-c, opposite
sides and edge view showing high spire and
characteristic ornament, X 22 (*2117); 486,7, edge
view of young specimen, X22 (*2117); 487,6,
axial sec., X25 (*563); 487,7, axial sec., X20
(*1803).

Smoutina DRoOGER, 1960, *631b, p. 306 [*S. cruysi;
OD]. Test trochospiral, biconvex, simple spire
visible on spiral side, opposite side with central
umbilical filling occupying about half of test
diameter; chambers communicating with spiral

Protista—Sarcodina

canals at their umbilical end; septa double, with
fissures on umbilical side that connect with
branching spiral canal system in umbilical mass,
which contains vertical canals opening as pores
at surface; wall lameltar, of radially built calcite,
finely perforate; aperture of final chamber not de-
scribed, intercameral foramen elongate. [Smoutina
differs from Rotalia in having a less completely
fissured umbilical mass, and from Katkina in
having a spiral canal system.] U.Cret.-M.Eoc., S.
Am.(Fr.Guiana)-W.Indies(Cuba)-USA (Fla.).
Fic. 487,8-11. *S. cruysi, Paleoc., Fr. Guiana;
8a-c, opposite sides and edge view of holotype;
9, axial half sec. showing vert. canals of umbilical
mass; 10a,b, horiz. half secs. near umbilical and
spiral sides showing canal systems, double septa,
and radial walls; 11, peripheral view of broken
specimen showing intraseptal and vert, canals
and nearly basal intercameral foramina; all X27

(*631b).

Subfamily CUVILLIERININAE
Loeblich & Tappan, n.subfam,

Test trochospiral to nearly planispiral,
spiral and umbilical sides not differentiated
in structure; canal system with subsutural
and intraseptal canals and vertical canals or
fissures, without differentiated marginal
cord, spines or retral processes. U.Cret.
(Campan.)-Mio.

Cuvillierina DesourLe, 1955, *567b, p. 55 [*C.
eocenica, =Laffitteina vallensis Ruiz pE Gaona,
1948, *1595, p. 87, =L. vanbelleni GRIMSDALE,
1952, *826, p. 232; OD)] [=Cuvillierina Dk-
BOURLE, 1955, *567a, p. 19 (nom. nud.)]. Test
free, planispiral, but slightly asymmetrical, ex-
terior with reticulate ornamentation related to
canal system, commonly with chevron pattern
over sutures, open umbilical region with numerous
pillars, and spongy with vertical and lateral canals
present, as in Notorotalia and Elphidium, on both
sides of test; septa double, rows of sutural canals
connecting vertical grooves with intraseptal pas-
sages; septal flap “tooth plate” nearly equatorial
but longitudinally folded, bending forward to
coalesce with distal face of chambers and forming
“spiral canal,” which is not a true canal; wall
calcareous, perforate, radially built; intercameral
foramina comma-shaped, similar to those of
Pararotalia and Laffitteina. [Cuvillierina was orig-
inally placed in the Nonionidae, but has a radially
built rotaliid wall structure rather than granular
wall structure. Because of the absence of retral
processes and the planispiral coiling it was placed
in the Miscellaneidae by Reiss, 1957, *1528b.)
Eoc.(Ypres.), Eu. (Spain-Fr.)-Asia (Iraq.-Syria-Is-
rael). Fic. 488,1-4. *C. vallensis (Ruiz DpE
Gaona), Fr. (1-3), Syria (4); lab, side and apert,
views, X82 (*2117); 2, equat. sec. showing
double septa with intraseptal passages; 3, axial
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sec., X 87 (*1534); 4, portion of tang. sec. showing  Arnaudiella DouviLLg, 1907, *618, p. 599 [*A4.
vert. canals in umbilical region and divergent grossouvrei; OD]. Test thin, lenticular, 5 to 7
canals over chambers of outer whorl, X27 (*826). mm. diam., planispiral, with approximately 4

Smoutina

Fic. 487. Rotaliidae (Rotaliinae; I-5, Pseudorotalia; 6,7, Sakesaria; 8-11, Smoutina) (p. C613-C614).

© 2009 University of Kansas Paleontological Institute



C616 Protista—Sarcodina

whorls; chambers numerous, involute, with layers face. U.Cret.(Campan.), Eu.(Fr.).——Fic. 489,
of vacuoles resembling lateral chamberlets; wall 1-3. *A. grossouvrei; 1, holotype, X8 (*2118);
calcareous, lamellar, spiral septum strongly thick- 2, oblique tang. sec. cutting chambers near center
ened, umbilical pillars appearing as nodes at sur- and showing thickened spiral septum containing

Fic. 488. Rotaliidae (Cuvillierininae; 1-4, Cuvillierina; 5-7, Crespinella) (p. C614-C615, C617).

© 2009 University of Kansas Paleontological Institute
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Fic. 489. Rotaliidae (Cuvillierininae; 1-3, Arnaudiella) (p. C615-C616).

small vacuoles, X13; 3, axial sec. showing in-
volute whorls and vacuolated spiral septum, X13
(*618).

Crespinella Parr, 1942, *1426, p. 361 [*Opercu-
lina? umbonifera HowcHiN & Parr, 1938, *968, p.
309; OD]. Test free, early stage trochospiral, in
adult biinvolute and nearly planispirally enrolled,
biconvex and biumbonate, periphery subacute to
rounded, chambers increasing gradually in size,
numerous; sutures indistinct, radial and slightly
curved; wall calcareous, thick, lamellar, micro-
structure unknown, distinctly perforate, apparently
with interseptal canals and tubular passages in
plane of coiling; aperture an interiomarginal equa-
torial or somewhat asymmetrical slit with pro-
jecting upper lip. Mio., S.Australia. Fic. 488,
5-7. *C. umbonifera (HowcHIN & PARR); 5, axial
sec.,, X35; 6, central portion of equat. sec., X47
(*1426); 7a-c, opposite sides and edge view, X 40
(*2117).

Daviesina SmouT, 1954, *1803, p. 66 [*D. khati-
yahi; OD] [=Miscellanoides SanpEr, 1962,
*1625A, p. 13 (type, M. bramkampi)]. Test
operculine, biconvex to concavoconvex, but slightly
asymmetrical, umbilical region with pillars, fis-
sures, and vertical canals on both sides of test;
septa double, with intraseptal canals; wall cal-
careous, lamellar, perforate, radially built; aper-
ture not observed, intercameral foramen a basal
slit. [Miscellanoides was described in 1962, but
in a footnote the author stated that the genus
had been described previously by Smour, 1954,
as Daviesina.] Paleoc., Arabia(Qatar Penin.).
Fic. 490,1-4. *D. khatiyahi, M.Paleoc.; la-c, op-
posite sides and edge of microspheric form; 2a-c,

© 2009 University of Kansas Paleontological Institute

megalospheric form; all X17 (*2117); 3, nearly
axial sec. of microspheric form, X28; 4, equat.
sec. of megalospheric form, X 17 (*1803).

Fissoelphidium Smout, 1955, *1804, p. 208 [*F.
operculiferum; OD]. Test planispiral, bilaterally
symmetrical, chambers numerous; septa double
and sutures fissured in dendritic pattern; umbilical
region with fissured umbilical mass similar to
that of Rozalia but occurring on both sides of test;
wall calcareous, lamellar and radially fibrous,
perforate; aperture a series of pores in somewhat
protruding apertural plate in interiomarginal
position, plate being resorbed when next chamber
forms, leaving equatorial interiomarginal slitlike
foramen. U.Cret.(Maastricht.), Asia(Arabia-Iraq).
Fic. 490,5; 491,1-3. *F. operculiferum,
Qatar Penin; 490,54,0, side and edge views show-
ing fissured umbilical mass, dendritic fissured su-
tures, and perforated apertural plate, X28
(*2117); 491,1, edge view showing intercameral
slitlike foramen; 491,2, axial sec. showing um-
bilical thickening; 491,3, equat. sec. showing
double septa; all X30 (*1804).

Penoperculoides CoLe & Graverr, 1952, *372, p.
714 [*P. cubensis; OD] [=Penoperculinoides
Hanzawa, 1962, *875, p. 140 (nom. van.)]. Test
slightly asymmetrical, trochoid in early stages,
adult nearly planispiral, involute; wall calcareous,
laminated and finely tubulated; aperture an arched
slit at base of last-formed chamber so arranged

that it extends more on one side of median line
than other. M.Eoc., Carib. Fic. 492.1. *P.
cubensis, Cuba; la-d, ext. views, X10; Ie, axial
sec., X20; If,g, equat. secs., X20 (*372).
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Pokornyellina LoesLicH & TAPPAN, nom. nov. [pro type-species] [=Siderina ABrarp, 1926, *2, p. 31
Pokornyella LoesLicH & Tappan, 1961, *1181, p. (non Dana, 1848) (obj.)]. Test large, to 7 mm.
220 (nmom. subst. pro Siderina AsBraARrD, 1926) diam., discoidal, slightly asymmetrical, laterally
(non Pokornyella OertL1, 1956)] [*Siderina dou- compressed but with prominent umbilical thicken-
villei ABrARD, 1926, *2, p. 31, here designated as ing on both sides, consisting of pillars which appear

Fic. 490. Rotaliidae (Cuvillierininae; 1-4, Daviesina: 5, Fissoelphidium) (p. C617).

© 2009 University of Kansas Paleontological Institute
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Pseudowoodella Haque, 1956, *876, p. 202 [*P.
mamilligera; OD]. Test free, trochospiral, bi-
convex, periphery broadly rounded; spiral side
evolute but flat to slightly excavated centrally,
umbilical side involute, nonumbilicate, sutures
radial; wall calcareous, hyaline perforate, radial
in structure, lamellar character unknown, surface
with single short spine at center of each chamber
on spiral side; aperture equatorial, interiomar-
ginal. [The genus was originally placed in the
Anomalinidae, but the spiny ornamentation is not
characteristic of that group, which also differs
in having a granular wall. The type-species needs
restudy as to possible lamellar character of the
wall and presence of a canal system.] Paleoc.-L.
Eoc., Asia(Pak.). Fic. 493,6. *P. mamilligera,
Paleoc.; 6a-c, opposite sides and edge view of
holotype, X115 (*876).

Storrsella DrooGer, 1960, *631a, p. 295 [*Cibicides
haasteri van DEN Borp, 1946; *155, p. 125; OD].
Test trochospiral, similar to Fissoelphidium, fis-
sured sutures on both sides of test, but with um-
bilical thickened mass only on umbilical side, as

g
A

Fic. 491. Rotaliidae (Cuvillierininae; I-3, Fissoel-
phidium) (p. C617).

at umbilical surface as small nodes; chambers
broad, low and numerous, planispirally coiled;
aperture not described. U.Cret.(Campan.), Eu.
(Fr.). Fic. 493,1,2. *P. douvillei (ABRARD);
1, ext., X4.5; 2, equat. sec., X6 (¥2).

[The original illustrations and description of Siderina
ABRARD suggest that it may be congeneric with Arnaudiella
or Pseudosiderolites. Until type material of all three type-
species can be re-examined, the present genus is tentatively
recognized, and is renamed, inasmuch as Siderina ABRARD,
1926, and Pokornyella LoesLicH & TappaNn, 1961, are both
homonyms.]

Pseudosiderolites Smout, 1955, *1804, p. 206
[*Siderolites wvidali DouviLrg, 1907, *618, p.
599; OD]. Test lenticular, bilaterally symmetrical,
planispirally coiled, with numerous radial canals,
umbilical region with pillars, showing as nodes
at surface; septa double, with intraseptal canals;
walls perforate, of radially built calcite, lamellar
and thickened particularly in marginal area; aper-
ture not described. [Pseudosiderolites differs from
Arnaudiella in having prominent radial canals
and in lacking intralamellar vacuoles.] U.Cret.,
Eu.(Spain-Fr.). Fic. 493,3-5. *P. vidali (Dou-
viLLE), Maastricht., Spain; 3, ext., holotype, X4
(*618); 4, axial sec.; 5, equat. sec. showing thick-
ened marginal region, radial canals, and double Fic. 492. Rotaliidae (Cuvillierininae; 1, Penoper-
septa; X 15 (*1450). culoides) (p. C617).
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in Rotalia; aperture of final chamber not de- (Cuba)-S.Am.(Fr. Guiana). Fic. 493,7-9. *S.
scribed, intercameral foramen interiomarginal, sub- haasteri (vaNn DEN BorLp), Guat. (7), Fr. Guiana
equatorial, somewhat toward umbilical side. (8,9); 7a-c, opposite sides and edge view, show-

Paleoc.-L.Eoc., C.Am.(Guat.-Br.Hond.)-W. Indies ing fissures; 8, equat. half sec. showing double

Storrsella Storrsella

Fic. 493. Rotalitddae (Cuvillierininae; 1,2, Pokornyellina; 3-5, Pseudosiderolites; 6, Pseudowoodella;
7-9, Storrsella) (p. C618-C620).
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Fic. 494. Rotaliidae (Cuvillierininae; 1,2, Thalmannita) (p. C621).

septa and fissured umbilical mass; 9, axial half
sec. showing fissured umbilical plugs on both
sides of test; all X45 (*631a).

Thalmannita BerarGpez, 1952, *127, p. 76 [*Ro-
talia madrugaensis Cusuniany & BermOpez, 1947,
*494, p. 24; OD] [=Ornatanomalina HaQUE,
1956, *876, p. 196 (type, O. geei)]. Test free,
small, slightly trochoid in early stage, later plani-
spiral, peripheral outline lobulate to angular,
peripheral margin rounded, about 8 to 10 cham-
bers to whorl; sutures radial to slightly curved;
wall calcareous, perforate-radial in structure, sur-
face ornamented with strong spiraling costae in-
terrupted at sutures and may be interrupted by
median ridges on chamber or broken into smaller
nodes and ridges, similar nodes and pustules may
occur in umbilical region; aperture a low equa-
torial, 1interiomarginal slit. [Thalmannita was
originally referred to the Rotaliinae and Orna-
tanomalina to the Anomalinidae.] Paleoc.-Oligo.;
W.Indies(Cuba-Puerto Rico)-Asia(Pak.). Fic.
494,1. *T. madrugaensis (CusHnaN & BERMUDEZ),
Paleoc., Cuba; Ia-c, opposite sides and edge view
of holotype, X86 (*2117). Fic. 494.2. T.
hafeesi (Haqre), Paleoc., Pak.; 2a-c, opposite
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sides and edge view of topotype, originally re-
ferred to Ornatanomalina, X95 (*2117).

Subfamily CHAPMANININAE Thalmann, 1938

[nom. transl. FrizzeiL, 1949, p. 482 (ex family Chapmanini-
dae THALMANN, 1938)]

Test conical, early portion trochospiral,
later uniserial; double walls and septa, with
intraseptal spaces; septa invaginated into
tubes or chamberlets; aperture consisting of
tube openings. M.Eoc.-Mio.

Chapmanina A. SiLvesTry, 1931, *1784, p. 74 [nom.
subst. pro Chapmania A. SILVESTRI & PREVER in SiL-
vesTrI, 1904, *1759, p. 117 (non MoNTICELLI,
1893; nec SPULER, 1910; nec pE Miraxpa RIBEIRO,
1920; mec BerNHAUER, 1933)] [*Chapmania gas-
sinensis A. SILVESTRI, 1905, *1762, p. 130=Chap-
mania aegyptiensis (CHAPMAN) A, SILVESTRI, 1904,
(sic) *1759, p. 117 (non Patellina egyptiensis
CHaratan, 1900) = Archapmanoum gassinicoum
RuuasLer, 1913, *1572b, p. 392 (nom. van.);
OD (M), ICZN pending] [=drchapmanoum
RuunisLer, 1913, *1572b, p. 392 (obj.) (nom.
van.); Preverina Frizzerr, 1949, *751, p. 489
(type, Chapmania galea A. SiLvEsTRI, 1923, *1776,
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p. 90]. Test conical, with early stage of few flaring arrangement, possibly in multiple spire,
chambers trochospirally coiled, later whorls with umbilical region perforated with horizontal lami-
small rectangular cortical chambers in  widely nae and interlamellar pillars, similar to Dictyo-

Fic. 495. Rotaliidae (Chapmanininae; 1,2, Chapmanina: 3-7, Crespinina) (p. C621-C624).
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conoides, sutures fissured on umbilical side; septal careous, perforate; aperture consisting of large
walls invaginated from lower margin, resulting pores in umbilical area, surrounded by tubelike
in double septa with intraseptal spaces; wall cal- pillars that extend from one umbilical lamina to

Fic. 496. Rotaliidae (Chapmanininae; 1-3, Chapmanina,; 4-6, Sherbornina; 7,8, Crespinina)
(p. C621-C625).
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the next, chambers connecting to interlamellar
spaces by means of pores.M.Eoc.-M.Mio., Eu.
Fic. 495,1,2; 496,1,2. *C. gassinensis (SILVESTRI),
Eoc., Italy (495,1,2; 496,1), Fr. (496,2); 495,1,
axial sec. showing outer cortical layer of cham-
bers and umbilical series of plates and pillars,
X 37 (*1784); 495,2, sagittal sec., X34 (*1780);
496,1a-c, spiral, umbilical, and edge views of
topotype, X28 (*2117); 496, 2a-c, spiral, um-
bilical, and edge views showing fissured and
perforated base and small rectangular cortical
chambers, X35 (*2117). F1c. 496,3. C. galea
(SiLvEsTRI), Mio., Italy; original figure of holotype
and only specimen, X40 (*1776).

[Chapmania 1904 was based on Italian specimens which
were referred to the species Patellina egyptiensis CHAp-
MaN, 1900 (type-species of Dictyoconus BLANCKENHORN,
1900). In 1905 SiLvestrr noted that his specimens were
neither conspecific nor congeneric and proposed the specific
name Chapmania gassinensis. C. gassinensis has since then
been regarded as the type-species of Chapmania SILVESTRI
& Prever. The generic name Chapmanina SiLvestri, 1931,
was proposed as a nom. subst. for Chapmania SiLVESTRI &
Prever, 1904, a homonym of Chapmania MonTticeLL, 1893,
and C. gassinensis has generally been regarded as its type-
species. Frizzerr, 1949, *751, noted that the type-species
of Chapmania, by monotypy, was Patellina egyptiensis
CHAarpMAN and stated that a petition was being prepared for
recognition of C. gassinensis as type-species, by use of the
plenary powers of the ICZN. However, no petition was
submitted (personal communication) and the generic status
remained doubtful, hence the writers prepared such a
petition in early 1963. Chapmanina was interpreted by
FrizzerL (*751) as having an early coil and later stage
with low uniserial chambers, with secondary septa. It is
here regarded as closely related to Dictyoconoides in struc-
ture, but has more widely spaced pillars and a longer axis.
It differs from Dictyokathina in having a fissured base.
Preverina was described by Frizzeir from the figure and
description of the type-species, Chapmania galea SILVESTRI.
The type-species is known only from a drawing of a single
vertical section, whose central part was replaced with
crystalline calcite; the type-specimen is lost and no addi-
tional material referable to this species has been found at
the type locality (*344A). According to FrizzeiL (*751,
p. 489), “Preverina differs from Chapmanina in the single
wall and absence of intraseptal spaces. It is distinguished
as well by the relatively larger initial spiral, and by the
greater number of rows of chamberlets.”” The initial spire
of the holotype is obscured by recrystallization and the
monolamellar character is questionable, as the original
figure (here reproduced) shows apparent single septa in
part, but also shows apparent double septa in other parts
of the section. No features are shown in the original
figure that would preclude its assignment to Chapmanina,
and Preverina is therefore regarded as a synonym.]

Crespinina WabE, 1955, *¥2026, p. 45 [*C. kingsco-
tensis; OD]. Test free, low and conical, megalo-
spheric form with globular proloculus followed
by embracing second chamber and annular un-
divided third chamber, microspheric form with
planispiral stage with chambers increasing rap-
idly in length to become embracing, later annular
chambers being subdivided by imperforate radial
partitions, resulting in numerous rectangular
chamberlets, all chambers visible from convex
perforate spiral side, umbilical side partly im-
perforate, with perforate pillars extending from
one horizontal lamina to next, but not continuous
through test; wall calcareous, lamellar, septa dou-
ble, formed by invagination of outer wall; inter-
cameral connection by means of fine pores which
open into chambers directly or may run through
pillars, external large pores serving as apertures.
| Crespinina is similar to Dictyoconoides, but dif-
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Fic. 497. Rotaliiddae (Chapmanininae; 1,2, Feray-
ina) (p. C624-C625).

fers in its pillars not being continuous through-
out the test, and thus differs in much the way that
Rotalia differs from Lockhartia. The multiple
spiral chamber development is also not evident
in Crespinina.] U.Eoc.-L.Oligo., S.Australia.
Fre. 495,3-7; 496,7,8. *C. kingscotensis, Eoc.;
495,3, horiz. sec. through early chambers of
megalospheric form, X140; 495,4a,b, vert. sec.
through apex, X40, X140 (*2026); 495,5, dia-
gram. view of umbilical side of small specimen
showing marginal partitions, perforate pillars,
and pores, X60 (*2026); 495,6, axial sec. along
line AB of 495,5, showing perforate protoconch
and deuteroconch and later chambers with imper-
forate marginal partitions and central perforate
pillars, X175 (*2026); 495,7, diagram showing
perforated pillars and pores in largely imperforate
lower surface, perforate upper surface, and in-
folded double septa (*2026); 496,7a-c, opposite
sides and edge view, X30 (*2117); 496,8, dia-
gram. figure of early whorls of microspheric test,
X300 (*2026).

Ferayina Frizzerr, 1949, *751, p. 483, 492 [*F.
coralliformis; OD]. Test free, conical, proloculus
followed by 3 or 4 tiny low chambers of unde-
termined arrangement, later with rapidly en-
larging, low, uniserially arranged chambers; septa
horizontal, flat, imperforate except for large
rounded intercameral foramina, sutures indistinct
at surface; wall of calcite (by X-ray analysis),
finely perforate, radial in microstructure, surface
with low longitudinal costae which increase by
bifurcation and are thus equidistant throughout;
aperture multiple, consisting of numerous rounded
terminal face, each provided in-

openings on
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Fic. 498. Rotaliidae (Pegidiinae; 1, Pegidia; 2,3, Sphaeridia) (p. C625-C627).

ternally with hollow pillar-like process, extending
to previous septum. M.Eoc., USA(Tex.-Calif.)-
S.Am.(Ecuad.-Peru). Fic. 497,1,2. *F. coralli-
formis, Claiborne F., Tex.; lab, side, apertural
views of topotype; 2, side view of partially dis-
sected specimen showing hollow pillar-like proc-
esses connecting adjacent septa; all X105 (*2117).

[Ferayina was originally placed with the Chapmaniidae by
FrizzerL. Horker (1956, *945, p. 897) stated that the wall
has an imperforate outer layer and contains embedded
mineral particles; thus he considered the genus related
to Dictyoconus and the valvulinids. The wall of topotypes
of Ferayina was investigated by us and proved by X-ray
and petrographic analysis to consist of radially built cal-
cite; hence the genus is not regarded as related to the
valvulinids.]

Sherbornina Cuapman, 1922, *322, p. 501 [*S.
atkinsoni; OD]. Test discoidal, thin, up to 2
mm. diam., early stage with nearly planispirally
arranged chambers, megalospheric form with 4
to 10 enrolled chambers, microspheric form with
14 enrolled chambers, later with 3 or 4 more em-
bracing chambers followed by cyclical chambers,
all later chambers with corrugated margins near
sutures, projections of successive chambers alter-
nating in position; wall calcareous, coarsely per-
forate, radial in structure, lamellar, with well-de-
veloped canal system of septal canals in young
stage and septal and radial canals in adult, with
branches forming radial canals that open at sur-
face as coarse pores, test perforations smaller than
canal-system pores, surface may be pustulose; no
visible aperture. U.Eoc.-Mio., S.Pac.O.(Tasm.).
Fic. 496,4-6. *S. atkinsoni, Oligo.; S5ab,
side, edge views, X33 (*2117); 4, specimen split

© 2

in median plane showing corrugated septa and
early embryonic coil, X35 (*¥2028); 6, vert. sec.
showing lamellar walls, canals, and pores, X100
(*2028).

Subfamily PEGIDIINAE
Heron-Allen & Earland, 1928

[nom. transl. CHApMAN & Parr, 1936, p. 144 (ex family
Pegidiidae HERON-ALLEN & EarLanDp, 1928)]

Trochospirally derived test, with cham-
bers few and inflated, each successive cham-
ber opposed to or partially enveloping that
preceding, early chambers resorbed during
growth; aperture a series of tubes which
may pierce umbilical shell material. Mio.-
Rec.

Pegidia Heron-ALLEN & Earpanp, 1928, *913, p.
290 [*Rotalia dubia p'OrsicNY, 1826, *1391, p.
274, =Pegidia papillata HERON-ALLEN & EARLAND
in HEroN-ALLEN & Barnarp, 1918, *905, p. 90;
OD] [Pegidia HEeRON-ALLEN & EARLAND in
HeroN-ALLEN & Barnarp, 1918, *905, p. 90
(nom. nud.)]. Test free, sublenticular, unequally
biconvex, with 3 or 4 chambers arranged in ap-
position, early chambers may be resorbed as new
ones form; calcareous wall and septa thick, per-
forate, radially built, lamellar character not de-
scribed, surface of spiral side may be closely
tuberculate, peripheral margin with broad, smooth
keel, grooves radiating from umbilicus and tubu-
lar vertical canals piercing solid umbilical plug,
opening at surface; no aperture other than open-
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ings of tubular canals. Mio.-Rec., Eu.(ile de
France) - Indian O. (Mauritius Is.) - Afr. (Kerimba
Arch.)-E.Indies(Java-Philip. Is)-W.Indies-W.Pac.O.
(Caroline Is., Ifaluk Atoll)-Eu. Fic. 498,1. *P.
dubia (D’ORBIGNY), Rec., Mauritius; Ia-¢, oppo-

Protista—Sarcodina

site sides and view of
(*2117):

Sphaeridia HErRoN-ALLEN & Earranp, 1928, *913,
p. 294 [*S. papillata; OD]. Test free, 0.7-0.85

mm. diam., globular, chambers 3 or 4, increasing

edge topotype, X33

Fic. 199. Rotaliidae (Rupertininae: 1-3, Rupertina; 4, Biarritzina) (p. C627-C628).
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Fic. 500. Calcarinidae; I-3, Calcarina (p. C628-C629).

rapidly in size, arranged in apposition and strong-
ly enveloping, probably resorbed as new chambers
are formed, umbilical region filled by large solhd
plug that occupies about one-fourth surface of
test and is perforated by series of bifurcating ver-
tical tubular canals; wall thick, calcareous, per-
forate radial in structure, lamellar character not
described, surface ornamented with beads or pus-
tules of clear shell material; aperture consisting
of pores at surface marking outlets of tubular
canals. Rec., Afr.(Kerimba Arch.)-Ind.O.(Mauri-
tius  Is.). Fic. 498,2,3. *S. papillata; 2a-c,
specimen from Ind.O. showing globular form,
clear calcite pustules, umbilical plug, and bifur-
cating tubular canals, X64 (*2117); 3, broken
specimen from Mauritius Is. showing thick wall,
main septum, traces of resorbed earlier septa, and
inner opening of tubular canals in center, X33
(*913).

©
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Subfamily RUPERTININAE
Loeblich & Tappan, 1961

[Rupertininae LoeBLicH & TappaN, 1961, p. 312 (nom. subst.
pro Rupertiinae Garroway, 1933, p. 302)] [=Rupertinae
SiLvestri, 1937, p. 143 (nom. van.))

Test attached by basal disc, early cham-
bers trochospiral, later extending upward
from base in loose spiral; wall calcareous,
coarsely perforate, radiate in structure, septa
doubled as in Rotaliidae; aperture narrow,
interiomarginal. ?Eoc., Mio.-Rec.

Rupertina LoesrLicH & TappaN, 1961, *1177, p.
312 [nom. subst. pro Rupertia WaLLicH, 1877,
*2036, p. 502 (non Rupertia Gray, 1865)] [*Ru-
pertia stabilis Warricn, 1877, *2036, p. 502:
OD]. Test attached by large prominent basal
disc; chambers numerous, early ones in close
coil, later vertically elongated and coiling in tall
spire: wall calcareous, radiate in structure, coarsely
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Fic. 501. Calcarinidae; I-3, Baculogypsina; 4, Baculogypsinoides; 5, Siderolites (p. C629-C631).

perforate, with rotaliid wall structure; aperture
commonly narrow, slitlike, bordered above by
prominent lip. ?Eoc., Mio.-Rec., Atl.O.-S.Pac.O.-
W.Pac.O.(Bismarck  Arch.)-Ind.O.-USA-W.Indies
(Carib.)-Eu. Fic. 499,1-3. *R. stabilis (WaL-
LicH), Rec., Atl.O.; Ila-c, 2a-c, opposite sides and
apert views, X40 (*2117); 3, long. sec., X27
(*200).

Biarritzina LoesLicH & TappaN, nom. subst. herein
[pro Columella HaLkvarp, 1918, *861, p. 28
(non WesTerRLUND, 1878)] [*Columella carpen-
teriaeformis HaLkyarp, 1918, *861, p. 28, here
designated as type-species]. Test attached by
flaring base, then growing upright; chambers few,
inflated, early chambers trochospirally coiled, later
chambers in loose, elevated spire, tending to be-
come uniserial; sutures depressed; wall calcareous,
with coarse perforations scattered between fine
pores; aperture rounded, terminal, with distinct
bordering lip or neck of nonperforate calcite.
Tert.-Rec., Eu.-Australia-Pac.O.(Philip. Is.)-W.
Indies(Carib.)-Atl.O. Fic. 499,4. *B. carpen-
teriaeformis (HaLxkyarp), Eoc., Fr.; 4a-c, oppo-
site sides and apert. view of topotype attached to
bryozoan, X22 (*2117).

[The original type-specimens of the type-species, from the
Auversian of Biarritz, France, deposited in the collection
of Victoria University, Manchester, England. were destroyed
during the war. Columella was regarded as a synonym of
Carpenteria by Garroway (1933, *762) but Carpenteria is
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here restricted to the low conical forms like its type-species.
As Columella HALKYARD is a homonym, it is here renamed
and the subcylindrical species previously placed in Car-
penteria should be referred to Biarritzina.)

Family CALCARINIDAE Schwager,
1876

[nom. correct. Eimer & Fickert, 1899, p. 703 (pro family
Calcarine Scuwacer, 1876, p. 481)] [In synonymic cita-
tions superscript numbers indicate taxonomic rank assigned
by authors (‘family, 2subfamily)] [=1Tinoporidea
Scuwacer, 1877, p. 21; =2Tinoporinae Brapy, 1884, p. 74;
—1Tinoporina LANKESTER, 1885, p. 847; =—lTinoporinae
Derace & HErouarp, 1896, p. 147; —1Tinoporidae LISTER in
Lanxester, 1903, p. 146; =>Tinoporininae Horker, 1933,
p. 125 (nom. van.)] 2Calcarininae Horker, 1927, p.

42; =1Siderolitidae FiNray, 1939, p. 525; =—=3Siderolitinae
Si16aL in Prveteau, 1952, p. 250; —Baculogypsinidae Smour,
1955, p. 205]

Test coiled, without differentiation into
spiral and umbilical surfaces, advanced
genera may become globular, large spines
formed by thickenings, and not marginal
projections of chambers; canal system dif-
fuse and confused with perforations.
U.Cret-Rec.

Calcarina p'OrsicNY, 1826, *1391, p. 276 [*Nau-
tilus spengleri GMELIN, 1788, *798, p. 3371; SD
ParkEerR & JonEes, 1859, *1417a, p. 482]. Test
large, 1 or 2 mm. diam., lenticular, biconvex,
trochospiral throughout, chambers numerous, no
later acervuline chambers present; sutures radial,
depressed, but largely obscured by supplementary
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Fic. 502. Calcarinidae; 1-3, Baculogypsinoides
(p. C629).

lamellar calcite on umbilical side; intraseptal pas-
sages present, umbilical cavities interrupted by
pillars and radial and lateral canals; wall cal-
careous, chamber roofs and floors with 2 layers,
thin inner layer and coarsely perforate, thicker
outer layer, surface thickly covered with tubercles;
6 to 30 thick, elongate, longitudinally striated,
peripheral spines may bifurcate terminally, prob-
ably serving for anchorage on reef algae; aperture
narrow and strongly indented, interiomarginal,
intercameral foramina identical in form. [The
type-species, discussed by LoesrLicH & Tappan
(1962, *1186, p. 33, 34) is Nautilus spengleri
GMELIN, by subsequent designation of PARKER &
JonEs, 1859. The type cannot be Calcarina calcar,
either by tautonomy or subsequent designation, as
that species was a nmomen nudum in the original
publication.] ?U.Cret., Rec., Pac.O. Fic. 500,
1-3. *C. spengleri (GMELIN), Rec., Admiralty Is.
(1), Okinawa (2), Marshall Is. (3); Ia-c, oppo-
site sides and edge view, X30 (*200); 246,
horiz. and axial secs., X20 (*531); 3, horiz. sec.,
X20 (*531).

Baculogypsina Sacco, 1893, *1607, p. 206 [*Orbito-
lina sphaerulata PARKER & JoxEs, 1860, *1417d,
p. 34; OD (M)] [=Taurogypsina Sacco, 1893,
*1607, p. 205 (type, T. taurobaculata)]. Test free,
periphery lobulated, with few coarse radial spines,
early stage trochospiral, juvenarium or embryonic
apparatus distinct, consisting of spherical pro-
loculus followed by 1.5 whorls of planispirally
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arranged chambers, without canal system but with
umbilical plugs on one side, later chambers ar-
ranged in radially disposed layers with numerous
thin, conical pillars interspersed, ends of the pil-
lars projecting at surface as tubercles; wall of
chamber roofs and floors finely perforate, radial
spines arising from juvenarium in its plane of
coiling, of solid supplementary shell material,
pierced by anastomosing canals and covered with
several layers of chambers except at tip. Mio.-Rec.,
Eu.-Pac.O. Fic. 501,1-3. *B. sphaerulata
(PARKER & JonEs), Rec., Fiji Is. (1), Pleist., Saipan
(2,3); 1, side view of paratype, X20 (*2117);
2, equat. sec., X53 (*364); 3, axial sec., X27
(*364).

[A lectotype for Orbitolina sphaerulata PARKER & JONES
was chosen by us in the British Museum (Natural History)
and is here designated (BMNH-ZF3599) and paratypes
(BMNH-ZF3598) (all ex 94.4.3.1822) all from Recent de-
posits at Rewa Reef, Fiji. Baculogypsina was placed in the
Cibicidinae by Hanzawa (1952, *872), in the Calcarinidae

by Cusaman (1948, *486), and in the Baculogypsinidae by
Smout (1955, *1804).]

Baculogypsinoides YaBe & Hanzawa, 1930, *¥2093,

p. 43 [*B. spinosus; OD (M)] [=Silvestriella
Hanzawa, 1952, *872, p. 17 (type, Calcarina
tetraedra GumseL, 1870, *840, p. 656)]. Early
stage trochospiral, as in Calcarina, later chambers
acervuline, lateral walls compact, peripheral wall
coarsely perforate; wall calcareous, with coarse
tubuli, commonly with 3 or 4 thick blunt spines,
with anastomosing canal system, arising near
proloculus and extending outward in plane of
coiling, interior with numerous thin conical ver-
tical pillars, which project at surface as tubercles.
Eoc.-Rec., Philip. Is.-Eu.-China Sea(Ryukyu Is.).
Fic. 501,4; 502,1. *B. spinosus, Rec., Philip.
(501,4), Pleist.,, Ryukyu Is. (502,1); 501,4, lecto-
type, X33 (*2117); 502,1, equat. sec., X40
(*872). Fic. 502,2,3. S. tetraedra (GUMBEL),
U.Eoc., Italy (2), Eoc., Aus. (3); 2a,b, equat.
and axial secs., X 7.5 (*872); 3a,b, ext. and equat.
sec., X 10 (*840).

[The type-specimens of B. spinosus were stated to be those
figured by Cusuman (1919, *412, pl. 45) as Siderolites?
tetraedra (GUmBEL), which are not conspecific with GUm-
BeL's form. A lectotype is here designated and redrawn
(USNM 15364b, *412, pl. 45, figs. 2a,b, from Albatross
Station D5179, Philippines). Silvestriella was shown by
Kurerer (1954, *1069) to be a synonym of Baculogypsin

oides.]

Schlumbergerella Hanzawa, 1952, *872, p. 19
[*Baculogypsina floresiana SCHLUMBERGER, 1896,
*1657, p. 88; OD]. Test large, globular, to 3.5
mm. diam., with spines projecting slightly or
forming tubercles; juvenarium of megalospheric
form consisting of 3 chambers (of raspberry
form, not coiled), microspheric form with early
coil, later chambers undifferentiated acervuline,
forming angle of about 60° to axis of spine,
spines arising from juvenarium, containing radial
and ramifying canals; pillars also present, similar
to spines but smaller and with fewer canals, and
different in structure from chamber walls, per-
haps representing radial rows of calcified lateral
chambers; wall calcareous. perforate: apertures
consisting of rows of rounded openings in cham-
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Fic. 503. Calcarinidae; 1-5, Schlumbergerella (p. C629-C630).

ber roofs, with 2 to 4 apertures in row, smaller
openings or perforations also connecting adjacent
chambers through wall of roof, these openings
being widest at outer surface, stolons also con-
necting acervuline chambers, one stolon opening
into preceding chamber and 2 stolons opening
into different later chambers, possibly with addi-
tional stolons. Pleist.-Rec., E.Indies(Indon.).
Fic. 503,1-5. *S. floresiana (SCHLUMBERGER), Rec.;
1,2, microspheric specimens, X 16.5, X20 (*928a);
3, megalospheric specimen, X20 (*928a); 4,
transv. sec. showing early juvenarium, X21
(*872): 5, central part of equat. sec. showing
juvenarium, spines, and acervuline chambers, X56
(*1069).

Siderolites Lanarck, 1801, *1084, p. 376 [*S.
calcitrapordes; OD (M)] [=Siderolithes pE MonT-
rorT, 1808, *1305, p. 151 (obj.): Siderolina DE-
FRANCE, 1824, *579, p. 180 (obj.); Sideroporus
Broxw, 1825, *209, p. 30, 31 (type, S. calcitrapa,
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=Sidérolite calcitrapoide Faujas, 1799, *712, p.
188); Siderolithus Bronn, 1838, *210, p. 711
(obj.)]. Test large, planispirally coiled through-
out from globular proloculus, without raspberry
type of embryonic apparatus and without supple-
mentary acervuline chambers; wall of chamber
roofs and floors of 2 layers, inner layer thin and
finely perforate, outer layer thick and coarsely
perforate, few large coarse spines originating near
proloculus and radiating in plane of coiling,
spines with ramifying canal system and commonly
protruding somewhat at periphery, numerous
conical pillars piercing successive spiral lamellae
and appearing as tubercles at test surface. [Differs
from Calcarina in being planispiral rather than
trochospiral  throughout.] U.Cret.-L.Eoc., Eu.-
Asia(India). Fic. 501,5; 504,1-3. *S. cala-
trapoides, U.Cret.(Maastricht.), Neth.; 501,546,
side and edge views, X11 (*2117); 504,1,2,
equat. and axial secs., X20 (*872); 504,3, de-
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F1c. 504. Calcarinidae; 1-3, Siderolites (p. C630-C631).

calcified equat. sec. in canada balsam preparation,
X20 (*1998).

Family ELPHIDIIDAE Galloway, 1933

[nom. transl. SicaL in Piveteau, 1952, p. 240 (ex subfamily
Elphidiinae GarLroway, 1933, p. 265)]——[In synonymic
citations dagger(+) indicates partim)——[=Polythalamat
LaTreiLLe, 1825, p. 161 (nom. nud.); =—Heélicostéguest
D'ORBIGNY, 1826, p. 268 (nom. nud.; nom. neg.); =Helico-
trochinat EHRENBERG, 1839, table opp. p. 120 (nom. nud.);
=Nautiloidat Scrurtze, 1854, p. 53 (nom. nud.); =Poly-
stomellidea Reuss, 1862, p. 308, 388; =—Polystomellida
ScMmarpa, 1871, p. 165; —Polystomellina LaNkester, 1885,
p. 848; =Polystomellinae DeLace & Hérouarp, 1896, p. 150;
—=Polystomellidae Eimer & Fickert, 1899, p. 698; —=Canali-
feridae KrasHENINNIKOV, 1953, p. 89 (monm Canaliferidae
Broperip, 1839)]

Test planispiral, trochospiral, or uncoil-
ing; sutural canal system opening into single
or double row of sutural pores; wall cal-
careous, perforate, radial in structure; aper-
ture interiomarginal, single or multiple, or
areal. Paleoc.-Rec.

Subfamily ELPHIDIINAE Galloway, 1933

[Elphidiinae GaLLoway, 1933, p. 265] [=Orbientina Magr-
rioTT, 1878, p. 30 (nom. nud.); =Polystomellida ScHULTZE,
1854, p. 53; =Polystomellina JoNEs in GRIFFITH & HENFREY,
1875, p. 320; =Polystomellinae Brapy, 1881, p. 44; =Crib-
roelphidiinae Vorosuinova, 1958, p. 167]
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Test free, planispiral and symmetrical, at
least in adult, may uncoil in later stages,
with sutural pores and sutural canal system,
and retral processes projecting across su-
tures; aperture consisting of interiomarginal
or areal pores or both. Paleoc.-Rec.

Elphidium pe Mon~trorT, 1808, *1305, p. 14
[*Nautilus macellus FicHTEL & MoLL var. (8
Ficurer & Moy, 1798, *716, p. 66; OD]
[=Pelorus peE MonTrorT, 1808, *1305, p. 22
(type, Nautilus ambiguus FicHTEL & MoLr, 1798,
*716, p. 62); Andromedes pE MonTFORT, 1808,
*1305, p. 38 (type, Nautilus strigillatus FicHTEL
& MorL var. a FicHTEL & Mort, 1798, *716, p.
49); Sporilus pE MonTrorT, 1808, *1305, p. 42
(type, Nautilus strigillatus FicHTEL & MoLL, var.
B FicuTeL & Mo, 1798, *716, p. 49); Themeon
DE MonTForT, 1808, *1305, p. 202 (type, Nautilus
crispus Linng, 1758, *1140, p. 709, =Themeon
rigatus DE MonNTrorT, 1808); Geophonus bDE
MonTrorT, 1808, *1305, p. 18 (tvpe, Nautilus
macellus FicHTEL & MoLL var. a FicuTeL & MoLy,
1798, *716, p. 66); Ceophonus Bosc, 1816, *176,
p. 491 (nom. null. pro Geophonus DE MONTFORT,
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Fic. 505. Elphidiidae (Elphidiinae; 1-4, Elphidium) (p. C631-C635).

1808); Polystomella Lamarck, 1822, *1090, p.
624 (type, Nautilus crispus LINNE, 1758, *1140, p.
709); Themeone BerTHOLD in LATREILLE, 1827,
*1097A, p. 161 (mom. wvan.); Polystomatium
EHRENBERG, 1839, *667, table opp. p. 120 (type,
Nautilus strigillatus FicuTteL & MorL, 1798, *716,
p. 49); Geoponus EHRENBERG, 1839, *667, p. 132
(nom. van. pro Geophonus pE MoNTFoRrT, 1808);
Planoelphidium VorosHiNnova, 1958, *2019, p.
165 (type, Polystomella laminata TrrQuem, 1878,
*1889, p. 16); Faujasinella VorosHiNova, 1958,
*2019, p. 162 (type, Elphidium semiinvoluta
MyaTLYUK in DaBacyaN, MyATLYUK & PIsHVAN-
ova, 1956, *547, p. 228); Discorotalia Horxi-
BROOK, 1961, *959, p. 141 (type, Polystomella
tenuissima KARrRer, 1865, *1020, p. 83)]. Test
planispiral, bilaterally symmetrical, involute, cham-
bers numerous, with numerous retral processes or
internal chamber projections along septal borders,
ending blindly against septal face in final cham-
ber, but pierced by tiny pore formed by resorp-
tion of septum at base of retral process in earlier
chambers, resulting in numerous tubular perfora-
tions connecting chambers; septa secondarily
doubled, incomplete septal flap being formed
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against apertural face as succeeding chamber forms,
leaving septum single-layered near center and
base and double near outer edges where it en-
closes canal system, with prominent lamellar
thickening of outer wall; canal system complex,
spiral canal present along umbilical chamber mar-
gins leading to vertical umbilical canals through
umbilical plug, and also giving rise to subsutural
septal canals at each septum in intraseptal space
between septal face and septal flap formed by
succeeding chamber and lying below retral proc-
esses, communicating with surface by means of
diverging canals; wall calcareous, finely perforate,
radial in structure, surface commonly with grooves
(fossettes) or ridges paralleling periphery (striped
crenulation) and commonly coinciding with in-
ternal retral processes, or surface may be smooth
or finely pustulose; aperture consisting of row of
pores at base of septal face, earlier septa may also
have areal foramina due to resorption; pseudopodia
extremely numerous, long, and attenuated; alter-
nation of asexual (producing up to 200 embryos)
and sexual reproduction with development of in-
equally biflagellate gametes. [Habitat shallow water
or tide pools on sandy or shelly bottoms, with
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algae, radiating pseudopodia binding together a
mass of sand to prevent dislodging during mod-
erate turbulence.] L.Eoc.-Rec., cosmop. Fic.
505,1,2. *E. macellum (FicuTeL & MoLr), Rec.,
Eu.(Italy); Ia,b, side, apert. views, X 68 (*2117);

C633

2a, horiz. sec. in canada balsam, showing canal
system; 2b, transv. sec. showing canal system and
septal foramina, X 70 (*928a). Fic. 505,3. E.
semirnvolutum  MyartLyuk, U.Eoc., Carpathians;
3a-c, opposite sides and edge view showing faintly

Fic. 506. Elphidiidae (Elphidiinae; 1-4, Elphidium) (p. C631-C635).
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asymmetrical form, X100 (*2019). Fic. 505, sec. through surface depression or fossette; 506,45,
4; 506,4. E. crispum (LINNE), Mio., Asia(Israel); sec. through ridge between surface depressions
505,4, vert. sec., X 87 (*1534); 506,44, diagram. showing aperture (a), apertural face (af), sur-

Fic. 507. Elphidiidae (Elphidiinae; 1-6, Cellanthus) (p. C635).
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face depression (d), diverging canal (dc), fora-
men (f), surface ridge (r), retral process (rp),
septum (s), and septal canal (sc), locality of
specimens not given, X300 (*2027). Fic. 506,
1. E. strigillatum (FicuteL & MoiL), Rec., Eu.
(Italy); 1la, living specimen showing granular
pseudopodia, which actually extend to a length
4 to 6 times diam. of test; 15, edge view, X72
(*1695). Fic. 506,2. E. laminatum (TeR-
queM), Plio., Eu.(Albania); 24,4, side and apert.
views, side view suggesting an evolute condition
but arched chamber seen in edge view suggesting
that this is a normally involute form, X100
(*2019). Fic. 506,3. E. tenuissimum (Kar-
RER), Oligo.-Mio., N.Z.; 3a,b, side, edge views,
X120 (*959).

[Numerous recent revisions of Elphidium have been un-
dertaken, varying from the inclusive usage of CusHMAN
(1939, *473) to finer divisions variously based on apertural
form and position, type of internal canals, and other char-
acters. The present somewhat restricted usage of Elphi-
dium is based on revisions of the genus by Horker (1956,
*946), Uyut (1956, *1964), Wape (1957, *2027), Voro-
sHINova (1958, *2019), and KrasHeNINNIKOV (1960, *1054).
The previously synonymized Elphidium, Cellanthus, Crib-
roelphidium, and Elphidiella are recognized as distinct
genera. Planoelphidium was described as being partially
evolute, although this was not indicated in the original
description of the type-species from the Pliocene of Rhodes,
nor was this apparent except by dampening specimens (e.g.,
from Albania). TEerQUEM reported E. macellus from the
Middle Eocene (Lutetian) of the Paris Basin, but the form
from these deposits was not conspecific with the type-
species and was later named Elphidium terquemianum L
Carvez (1950, *1113). 1t appears that compressed tests re-
sult from very narrow highly arched chambers, and that
the very thin lateral shell layers become transparent on
dampening, erroneously suggesting an evolute condition.
The Recent evolute species E. subevolutum CUSHMAN,
mentioned by VorLosHiNova (*2019) as a probable Plano-
elphidium may be an incompletely developed Ozawaia, as
both occur at Rotonga. Plancelphidium is therefore re-
garded as a synonym of Elphidium. Faujasinella was de-
fined as differing from Elphidium in being slightly asym-
metrical, although the aperture and canal system are as
in Elphidium. 1t was separated from Faujasina because
it is biconvex. As many species of Elphidium may have
slightly asymmetrical specimens, this is not regarded as
a generic character and Fawjasinella is considered a syn-
onym of Elphidium. Discorotalia was stated to ditfer from
Notorotalia in being discoidal, with a cluster of areal
pores as an aperture and having sporadic sutural pores.
The tests of the 2 species included are only slightly evolute
on onc side; otherwise they seem referable to Elphidium,
which also may have areal pores and narrow interseptal
surface costae. Discorotalia is thercfore also regarded as a
synonym of Elphidium.)

Cellanthus pE MonTForT, 1808, *1305, p. 206
{*Nautilus craticulatus FicuteL & Morr, 1798,
*716, p. 51; OD] [=Vorticialis Lamarck, 1812,
*1087, p. 122 (obj.); Cellulia Acassiz, 1844, *5,
p. 6 (nom. van. pro Cellanthus DE MONTFORT,
1808); Helicoza Mosius, 1880, *1293, p. 103
(oby.); Carpenterella  KrasHENINNIROV, 1953,
*1050, p. 88 (non CoLLENETTE, 1933; nec. BEr-
MODEZ, 1949) (obj.)]. Test large, planispiral,
chambers numerous, with large umbilical plug
on each side which may occupy over half diameter
of test, chambers gradually enlarging but not in-
volute, if umbilical plug is discounted; septa
completely double and may enclose additional
intraseptal canals; canal system similar to Elphi-
dium, but more highly developed, spiral canal at
umbilical chamber margin giving rise to straight
unbranched canals that lead to surface of umbilical
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plugs and also to subsutural intraseptal canals
which may branch into divergent canals near
surface; wall calcareous, finely perforate, radial
in structure, surface not highly ornamented as in
Elphidium, but only with perforations of canal
system; aperture single row of pores at base of
apertural face. Plio.-Rec., Indo-Pac.reg. FIc.
507,1-6. *C. eraticularus (FicHTEL & MoLL), Rec.,
Tonga Is. (4), Indon. (5); lab, side and apert.
views of microspheric adult, X30; 2, portion
of equat. sec., showing septal canals between
septal face and septal flap, and retral processes at
peripheral margin, locality not given, x200; 3,
schematic figure of internal cast of chambers and
canals, with umbilical plug removed to show
spiral canal (spc), umbilical canal (uc), septal
or meridional canals (sc¢), diverging canals (dc),
X20 (*2019); 4a,b, side, apert. views of megalo-
spheric specimen, X64 (*473); 5a, schematic
equat. sec. combining parts of both megalospheric
and microspheric canal systems, 3 septal rows
showing megalospheric canal system character,
and 2 showing the forking canals of microspheric
test, X52.5; 5b, axial sec., X52.5 (*928a); 6a,
diagram. view of last chamber cut through sur-
face depression; 64, same cut through ridge be-
tween depressions, showing aperture (a), aper-
tural face (af), surface depression (d), diverg-
ing canal (dc), foramen (f), surface ridge (7),
retral process (rp), septum (s), and septal canal
(sc), X300 (*2027).

Cribroelphidium CusaMaN & BRrONNIMANN, 1948,
*498, p. 18 [*C. vadescens; OD] [=Elphidionon-
son HoFKER, 1951, *936, p. 356 (type, Polystomel-
la poeyana D'ORBIGNY in DE LA Sacra, 1839,
*1611, p. 55); Cribroelphydium Tinoco, 1955,
*1935, p. 30 (nom. van.) (obj.); Cribroelphidium
(Rimelphidium) VoLosHiNova, 1958, *2019, p.
173 (type, Elphidium vulgare var. vulgare VoLro-
SHINOvVA in VorosHINova & Dain, 1952, *2022,
p. 53)]. Test free, planispiral and involute, com-
monly robust with rounded periphery and few
chambers to whorl; sutures distinct, depressed and
may be crossed by solid pillars or septal bars but
without retral processes at chamber margins, large
sutural pores may be present between septal bars
leading to simplified sutural canal system; wall
calcareous, coarsely perforate, radiate in micro-
structure; aperture multiple, with one or more
pores at base of septal face and with one or more
areal pores in addition. Mio.-Rec., cosmop.
Fic. 508,1. *C. vadescens, Rec., W.Indies(Trini-
dad); I1ab, side, edge views, X167 (*1940).
Fic. 508,2. C. kugleri CusHMAN & BRONNIMANN,
Rec., W.Indies(Trinidad); 24,6, side, edge views
of holotype, X174 (*2117). Fic. 508,3,4. C.
poeyanum (p'ORBIGNY), Rec., W.Indies(Cuba);
3a,b, side, edge views of lectotype, here designated
(MNHN, Paris), X64 (*2117); 4a,b, septum
showing areal pores and simple canal, and septal
canal from interior of chamber showing relation
to incised suture, and solid nonperforate septal
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bridges, enlarged (*946). Fic. 508,5. C. vul-
gare (VorosHiNova), U.Mio., E.USSR(Sakhalin
1s.); 5a,b, side, edge views, X66 (*2019).

[Previously considered a synonym of Elphidium by us
(*1162, p. 105), Cribroelphidium is here recognized as

Protista—Sarcodina

differing from Elphidium in the absence of hollow retral
processes, the presence of solid, nonperforate septal bridges,
coarser pores in the wall, and a simpler canal system, which
does not connect to the chamber interior through retral
processes. It resembles Cribrononion in having solid
septal bridges and simple canal system but differs in the
presence of an areal aperture in addition to the pore or

Fic. 508. Elphidiidae (Elphidiinae; I1-5, Cribroelphidium; 6-8, Elphidiella) (p. C635-C639).

© 2009 University of Kansas Paleontological Institute
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Fic. 509. Elphidiidae (Elphidiinae; 1-5, Cribrononion) (p. C637-C638).

row of pores at base of the septal face. Some species pre-
viously placed in Cribroelphidium by reason of the pres-
ence of a multiple areal aperture belong to Elphidium, as
shown by the presence of retral processes and a complex
canal system, or to Elphidiella. It is regarded as belong-
ing to the Elphidiidae, because of the canal system and
radially built wall. A lectotype is here designated for
Polystomella  poeyana p'ORBIGNY, type-species of Elphi-
diononion. The lectotype (here redrawn) and paratypes
(Recent, off Cuba) are in the p'OrsiGNY collection, Mu-
séum Natl. Histoire Nat., Paris.]

Cribrononion TuaLmaxy, 1947, *1899c, p. 312
[*Nonionina heteropora Eccer, 1857, *657, p.
300; OD] [=Nonion (Cribrononion) THALMANN,
1947, *1899¢, p. 312 (obj.); Canalifera KRaSHEN-
INNikov, 1953, *1050, p. 88 (type, Elphidium
eichwaldi) (nom. nud.); Canalifera (Canalifera)
KrasHENINNIKOV, 1960, *1054, p. 59 (type, El-
phidium eichwaldi BocpanovicH in SErova, 1955,
*1719, p. 354); Canalifera (Criptocanalifera)
KrasHENINNIROV, 1960, *1054, p. 60 (type, C.
(C.) clara)]. Test planispiral, bilaterally sym-
metrical, involute, chambers simple; sutures ex-

© 2009 University of Kansas Paleontological Institute
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cavated to open into intraseptal canal, connecting
to spiral canal at each side in umbilical region,
no retral processes, but solid and imperforate sep-
tal bridges may occur; wall calcareous, coarsely
perforate, radial in structure; aperture a single
opening or row of pores at base of apertural face,
single slitlike foramen in earlier septa possibly
due to later resorption. Mio.-Rec., cosmop. Fic.
509,1. *C. heteroporum (EcGer), Mio., Eu.(Bav.);
la,b, side, edge views, showing pustulose aper-
tural face, not an areal aperture, X 60 (*700).
Fic. 509,2,3. C. clarum (KRASHENINNIKOV), M.
Mio.(U.Torton.), Eu.(Ukraine); 24, side and
edge views of holotype showing arched slitlike
foramen; 3, sec., X80 (*1054). Fic. 509,4.
C. eichwaldi (Bocpaxovicu), M.Mio.(U.Torton.),
Eu.(Ukraine); 4a,b, side, edge views, X80
(*1054). Fic. 509,5. C. incertum (\WiLLIAM-
soN), Rec., Arctic(Iceland); axial sec. showing
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Fic. 510. Elphidiidae (Elphidiinae; 1,2, Laffitteina; 3,4, Ozawaia) (p. C639-C640).

basal multiple foramen and canal system, en-
larged (*946).

[Originally placed in the Nonionidae, this genus is here
regarded as related to the Elphidiidae because of its canal
system, radially built wall, and septal pores. These features
are not characteristic of the Nonionidae. Although speci-
mens of the type were not available for examination,
other species here included (e.g., Polystomella umbili-
catula var. incerta WiLLiamsoN, 1858) have been found to
be radially built, as are the Elphidiidae, and not granular,
as in the Nonionidae. Canalifera was defined as having an
aperture with a single row of pores and the subgenus
Criptocanalifera as having a single arched basal slit. The
single slit described in the type-species of the monotypic

subgenus represented a foramen of an earlier septum,
not a terminal aperture, and is probably due to resorp-
tion. Cribrononion also includes some species that have
been placed in Elphidiononion (=Cribroelphidium). As
here redefined, Cribrononion includes species with the
shell morphology of Cribroelphidium but with basal aper-
ture of one or more openings and without the multiple
areal aperture of Cribroelphidium.)

Elphidiella Cushnman, 1936, *469, p. 89 [*Poly-
stomella arctica PARKER & JoNEs in Brapy, 1864,
*186, p. 471; OD]. Test free, planispiral and
involute, bilaterally symmetrical with equitant
chambers commonly leaving axial umbilical plug
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Fic. 511. Elphidiidae (Elphidiinae; 1-3, Pellatispirella) (p. C640).

which lacks radial canals; sutures with openings
to subsutural and vertical canals, generally form-
ing double row of alternating pores along each
radial suture, without retral processes, although
striate surface ornamentation may be present, con-
sisting of grooves originating at sutural pores and
extending onto chamber walls; wall calcareous,
radial and laminated in structure; aperture mul-
tiple, interioareal, consisting of scattered pores in
apertural face. Paleoc.(Dan.)-Rec., cosmop.
Fic. 508,6-8. *E. arctica (PARKER & JonEs), Rec.,
Arctic (6), Alaska (7), N.AtU. (8); 6ab, side,
apert. views, X23 (*2117); 7a,b, side, apert.
views, X26 (*1162); 8, axial sec. showing septal
canal, simple sutural septal foramen, and areal
openings due to resorption, approx. X50 (*946).

[Elphidiella differs from Elphidium in lacking retral proc-
esses. It differs from Laffizzeina in being bilaterally sym-
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metrical. Wape (1957, *2027) regarded the retral processes
as unimportant and Elphidiella as a synonym of Elphidium.
Smout (1955, *1804) considered these processes of family
importance, and removed Elphidiella from the Elphidiidae.
Uyng (1956, *1964) regarded the double row of pores
as a main criterion and included Nautilus craticulatus (the
type-species of Cellanthus) in Elphidiella. If congeneric, the
valid name for this group would then necessarily be
Cellanthus. The 3 genera are here recognized on a simi-
lar basis to that used for grouping their type-species by
PARKER & Jones (1865, *1418, p. 400), Polystomella arctica
(=Elphidiella) has a well-developed canal system, septal
bridges, and apertural bars, but no retral processes; P.
craticulata (=Cellanthus) was stated by PARKER & JONEs,
1865, to be characterized by a highly developed canal sys-
tem, retral processes, septal bridges, and apertural bars,
whereas P. macella, P. strigillata and P. crispa (=Elphi-
dium) have retral processes, septal bridges, and apertural
bars, but only a feebly developed canal system.]

Laffitteina Marig, 1946, *1217, p. 430 [*L. biben-
sis; OD]. Test free, lenticular; chamber numer-
ous, planispirally arranged, internally asymmetrical,
with spiral lamella tending to adhere somewhat
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to one side of test; wall calcareous, septal walls
double, with interseptal space enclosing part of
canal system, which opens as double row of sutural
pores and with vertical umbilical canals; aperture
a basal peripheral slit. Paleoc.(Montian), Eu.(Fr.)-
W.Afr.(Mauritania). Fic. 510,1,2. *L. biben-
sis, Fr.; lac, spiral side and edge of holotype
showing double row of septal pores, X21 (*¥2117);
15, opposite side of holotype, showing numerous
scattered pores in umbilical thickening, X20
(*1217); 2a, equat. sec. showing chambers, inter-
septal canals and canals in supplementary shell
material, X26 (*1217); 2b, axial sec. of decorti-
cated specimen showing asymmetrical chamber
cavities and adherence of spiral lamella to lower
side, canal system and apertures of chamber,
X22 (*1217).

[Laffitteina resembles Elphidiella in its double row of
sutural pores, differing in internal asymmetry, and from
asymmetrical Faujasina in its double row of sutural pores.
Regarded as a synonym of Lockhartia by BermUpez (1952,
*127), it differs from that genus in being planispiral and
in having a sutural canal system and pores.]

Ozawaia CusamaN, 1931, *449, p. 80 [*O. tongaen-
sis; OD]. Test similar to Elphidium in early stage,
later uncoiling, with chambers becoming rounded
in section, retral processes in both coiled and un-
coiled stages; aperture in early stage series of
pores at base of apertural face, as in Elphidium,
cribrate in terminal face of adult. Rec., S.Pac.O.

Fic. 510,3,4. *O. tongaensis, Tonga Is.; 3ab,
side and edge views of young megalospheric speci-
men, X95 (*2117); 4a,b, side and apert. views of
microspheric holotype, X95 (*2117).

Pellatispirella Hanzawa, 1937, *867, p. 114
(*Camerina matleyr VaucHan, 1929, *1991, p.
376; OD]. Test lenticular to compressed, 1-2.4
mm. diam., periphery rounded to subcarinate,
biumbonate, with umbilical plugs, proloculus fol-
lowed by numerous gradually enlarging planispiral
and involute chambers, 20 to 40 in final whorl,
no multilocular embryonic apparatus; septa may
be slightly elevated and may bifurcate toward
periphery; wall calcareous, finely perforate, surface
smooth, septa double, walls solid, no marginal
cord, umbilical plug perforated by vertical canals;
primary aperture siphonate, equatorial and areal
in position, with secondary smaller apertures at
each side along base of septal face. M.Eoc., W.

Indies-C.Am. Fic. 511,1-3. *P.  matleyi
(VaucHan), W.ndies(Jamaica); I, side view,
X20: 2a,b, equat. secs. showing character of

siphonate primary aperture, X20, X230; 3, axial
sec. of megalospheric specimen showing pectinate
character of spiral lamella, X 40 (*362).

Protelphidium Hav~es, 1956, *887, p. 86 [*P. /of-
keriz OD] [=Porosononion PurtkRya in VoLo-
sHiNova, 1958, *2019, p. 135 (type, Nonionina
subgranosa EGGeRr, 1857, *657, p. 299, =Nonion-
inu tuberculata D’ORBIGNY, 1846, ¥*1395, p. 108)].
Test planispiral and involute, similar to Nonion,
but with perforate, radial wall structure, no sutural
pores or retral processes but vertical canals pierc-
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Fic. 512. Elphidiidae (Elphidiinae; 1-4, Protelphi-
dium) (p. C640).

ing umbilical plug of secondary shell material;
primary aperture not seen, possibly interiomar-
ginal, secondary areal foramina and umbilical
pores. Paleoc.-Plio., Eu. Frc. 512,1. *P. hofkeri,
Paleoc., Eng.; Ia,b, side, apert. views of holotype,
x50 (*887). Fic. 512,2-4. P. tuberculatum
(p’ORBIGNY), Mio., Aus. (2), Caucasus (34);
2a,b, side, edge views of topotype, X 90 (*473);
3, axial sec. showing cribrate foramina, spiral and
vertical canals, X150 (*2019); 4a,b, side, edge
views, X100 (*2019).

[Originally placed in the Nonionidae, it differs from these
in its radially built, rather than granular perforate, wall.
Porosononion was said to differ from Protelphidium in
having a multiple aperture, but this is not present on the
terminal face, only appearing in earlier septa by resorp-
tion. The type-species of Porosononion was also placed
in Cribrononion by THALMANN (1947, *1899¢) but that
genus has sutural pores and canals.]

Subfamily FAUJASININAE Bermidez, 1952

[Faujasininae BermUpez, 1952, p. 192] [ =Notorotaliinae
HornNisrook, 1961, p. 129]

Test trochospiral to planispiral, may have
umbilical plug with anastomosing canals;
sutural pores associated with well-devel-
oped sutural canal system; wall calcareous,
surface with coalescing granules or narrow
ribs connecting sutures; aperture of 1 or 2
rows or cluster of pores, near base of aper-
tural face. M.Eoc.-Rec.

Faujasina p'ORBIGNY in DE LA SaAGRa, 1839, *1611,
p. 109 [*F. carinata; OD (M)] [=Faujassina
TerouEr, 1882, *1890, p. 48 (nom. van.)]. Test
free, plano-convex, chambers numerous, low and
broad, all visible on flat spiral side, only those of
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final whorl visible on convex umbilical side; spiral at periphery; wall calcareous, with regular, closely
canal system well developed on umbilical side, spaced, interseptal bars and grooves extending
rudimentary on spiral side, interseptal canals forward from sutures; aperture an interiomarginal

Fic. 513,1,2;

joining 2 spiral canals; sutures curved backward row of pores. Plio., Eu.-Japan.

Fic. 513. Elphidiidae (Faujasininae; 1,2, Faujasina; 3, Parrellina; 4-7, Polystomellina) (p. C640-C643).

© 2009 University of Kansas Paleontological Institute
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spiraling, irregular anastomosing ridges across
chambers between sutures, costae roughly coin-
ciding with retral processes; apertural face with
vertical ridges extending up from its base; wall
calcareous, perforate-radiate in structure, may be
ornamented with few thick blunt peripheral spines,
well-developed canal system with dendroid septal
canals and diverging canals, septal pores small;
aperture consisting of fine pores near base of
apertural face, but may be obscured by ornamen-
tation. [Parrellina is similar to Polystomellina in
surface ornamentation, and to Elphidium in its
symmetrical test, differing from both in the
anastomosing canal system.] Oligo.-Rec., Tasm.-
Australia(New S. Wales-Vict.). Frc. 513,3. *P.
imperatrix (Brapy), Rec., Australia; 34,6, side,
apert. views, X37 (*2117). Fic. 515,1,2. P.
craticulatiformis 'Wapg, L.Mio., S.Australia; I,
nearly equat. sec. showing dendroid canal system;
2, axial sec. showing radial and anastomosing um-
bilical canals, X40 (*2027).

Polystomellina Yase & Hanzawa, 1923, *2089, p.
99 [*Polystomella (Polystomellina) discorbinoides;
OD (M)] [=Polystomella (Polystomellina) YABE
& Hanzawa, 1923, *2089, p. 99 (obj.); Notoro-
talia Finpay, 1939, *717a, p. 517 (type, N. ze-
landica)]. Test trochospiral, lenticular to plano-
convey, periphery subangular to keeled, umbonal
region of umbilical side with overlapping septal
flaps or extensions of chambers, chambers with
retral processes, intraseptal canal system, canals

Fic. 514. Elphidiidae (Faujasininae; 1,2, Fauja-
sina) (p. C640-C642).

514,1,2. *F. carinata, Plio., St. Erth, Eng.; 513,
la-c, opposite sides and edge view of hypotype,
showing apert. pores, X45 (*2117); 513,2a-c,
opposite sides and edge view of lectotype (MNHN,
Paris), here designated, stated (probably errone-
ously) to be from the Maastrichtian of Holland
(Netherlands), X48 (*2117); 514,1a, canal sys-
tem of central portion of umbilical side, X150;
514,15, canal system of spiral side, X350; 514,2,
axial sec. showing foraminal pores, X150 (*929).
[Originally reported to be from the Maastrichtian, this
genus is undoubtedly solely a late Cenozoic one. Specimens
identical to the original types occur in the Pliocene of
St. Erth, as noted by Cusiman (1939, *473) and it is very
probable that mislabeling or contamination of material re-
sulted in the original ‘‘Maastrichtian" record of this
genus. It was regarded as a post-Miocene genus by Smout
(1955, *1804, p. 203). A lectotype is here designated and
rgﬁgurcd; it and 4 paratypes are in the p'OrsicNY collec-
tion, Muséum National d'Histoire Naturelle, Paris, labeled
as from the Maastrichtian at Maastricht, Holland. It has
not been reported since from this area or age. The figured
hypotype is from the Pliocene of St. Erth and shows the

apertural row of pores which are somewhat obscure in
the original type-specimens.]

Parrellina THarataxy, 1951, *1899d, p. 224 [nom.
subst. pro Elphidioides Parr, 1950, *1429, p. 373
(non Cusunax, 1945)] [*Polystomella imperatrix
Brapy, 1881, *196¢, p. 66; OD]. Test free, bi-

laterally  symmetrical, planispiral and involute; Fic. 515. Elphidiidae (Faujasininae; 1,2, Parrellina)
chambers numerous; sutures distinct, raised, with (p. C642).

© 2009 University of Kansas Paleontological Institute
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Fic. 516. Elphidiidae (Faujasininae; Polystomel-
ling) (p. C642-C643).

narrowing near surface to lead into diverging
canals and tiny irregularly developed sutural pores
which may occur on both sides of sutures, vertical
umbilical canals also present; wall calcareous,
perforate, surface typically ornamented with prom-
inent spiraling or discontinuous ribs connecting
elevated sutures; aperture 1 or 2 rows of pores
near base of apertural face. M.Eoc.-Rec., Japan-
N.Z.-Australia-S.Am.-Antarctic. Fic. 513,4-6.
*P, discorbinoides, Plio., Japan; 4, umbilical side,
showing somewhat anastomosing ridges, and
canaliculate umbonal plug, X40 (*473); Sa-c,
opposite sides and edge view showing apert. pores,
X 62 (*2117); 6, axial sec. showing septal fora-
mina and vertical umbilical and septal canals and
pores, X60 (*2089). Fic. 513,7; 516. P.
zelandica (FinLay), M.Pleist, N.Z.; 513,7a-c,
opposite sides and edge view of paratype showing
characteristic ornamentation, X33 (*2117); 516,
axial sec. of topotype showing umbilical septal

flaps, vertical canals, and apert. pores, X60
(¥959).
[Polystomellina was originally described as similar to

Faujasina but with the umbilical side fattened and spiral
side convex, and the original figures somewhat mislead-
ingly suggested a conical test with septal pores but other-
wise smooth surface. The type-species is from a limestone
and preservation somewhat obscures the features, but when
colored with a slight amount of dye a highly ornate sur-
face is apparent, with ridges extending from suture to
suture between septal pores on the spiral side and dis-
continuous and anastomosing ridges on the more flattened
umbilical side, canal openings also appearing in the
umbonal plug. The true characters of the species are bet-
ter shown by Cusuman (*473, pl. 19, fig. 12a-c). CusHMAN
(1936, *469) also described 2 additional species of Poly-
stomellina, Finvay, 1939, defined Nororotalia for certain
species previously placed in Rotalia, but also included
CusHMAN's 2 Australian species of Polystomellina (*469),
stating that Polystomellina differed in being flat on the
umbilical side rather than biconvex, and in having only
porous radial sutures as ornament, lacking the characteristic
reticulation of ‘‘Notorotalia.’” He did not comment on
CusHMAN's figures of the type-species of Polystomellina
that correctly show the surface ornamentation. According
to FiNiLay, no visible aperture is present in Notorotalia,
but HorniBroox (*959) showed that all species do have a
row of small pores at the base of the apertural face, al-
though these commonly are difficult to see. Polystomellina
was stated to have a single low opening, but the type-
species also shows a number of pores between slight ridges
at the base of the apertural face, these also being more
evident as foramina in earlier septa. Later workers have
placed numerous species in Notorotalia but have left Pon-
stomellina with only the type-species. As Notororalia is
identical in surface, aper(uml, and internal features, it is
here suppressed as a junior synonym of Polystomellina. A
lectotype for the previously unfigured Notorotalia zelandica
was selected and illustrated by VeirLa (1957, *2001).]

Porosorotalia VorosHinova, 1958, *2019, p. 167
[¥Nororotalia clarki VoLosHINOVA in VoLosHINOVA

C643

& Dain, 1952, *2022, p. 56; OD] [=Cribrorotalia
HornNiBroOK, 1961, *959, p. 138 (type, Notoro-
talia tainuia DorrEEN, 1948, *610, p. 290)]. Test
trochospiral, strongly biconvex, may have periph-
eral keel; 10 to 13 chambers in final whorl, retral
processes present, prominent umbilical plug with
labyrinthic canal system, internal spiral canal oc-
curring on umbilical side and opening into sutural
pores; wall calcareous, thick, lamellar, radially
built, sculpture consisting of numerous granules
especially well developed on umbilical side, where
they may coalesce to form ribs or bars joining
sutures; external aperture generally not visible,
but may consist of row of very tiny pores, septal
foramina of distinct row of openings at base of
septum, enlarged by resorption. Eoc.-Pleist.,
USSR (Sakhalin  Is.)-N.Z.-N.Am. Fic. 517,1.
*P. clarki (VoLosHINOVA), Mio., Sakhalin Is.; la-c,
opposite sides and edge view of holotype showing
septal foramina visible through broken final cham-
ber, X80 (*2019). Fie. 517,2,3. P. tainuia
(DorreeN), U.Eoc., N.Z.; 2a-c, opposite sides and
edge views of holotype lacking external aperture;
3, edge view of paratype, final chamber broken,
showing septal foramina; all X 93 (*610). Fic.
517,4. P. obesa (Hornierook), L.Mio., N.Z.;
axial sec. showing canal system and foramina,
x40 (*959).

[Porosorotalia was originally placed by VoLosHINOVA in the
Cribroelphidiinae with Cribroclphidium, Elphidiella, and
Cellanthus. Cribrorotalia was classed by HorNIBROOK in
the new subfamily Notorotalinae [=Faujasininae] with
Notorotalia (=Polystomellina), Discorotalia (=Elphidium),
Polystomellina, Faujasina, and Parrellina. Both Porosorotalia
and Cribrorotalia were independently separated from ‘‘No-
rorotalia’’ on the basis of their granular, rather than
costate, ornamentation, differences in the canal system, and
well-developed umbilical plug in Porosororalia. Both au-
thors included DoRREEN's (*610) species in their new
genera.]

NUMMULITIDAE
By W. Storrs CoLE

[Cornell University]

Family NUMMULITIDAE
de Blainville, 1825

[nom. correct. Exmer & Fickert, 1899, 706 (pro family
Nummulacea pe BLAINVILLE, 1825 p. 372)]—[All cited
names are of famxly rank; dagger(f) indicates partim]

[=Nummulacés pE BLAINVILLE, 1825, p. 372 (nom.
neg.); =Nummulitidea Reuss, 1862, p. 308; =Nummuli-
nida CARPENTER, PARKER & JoNEs, 1862, p. 238; =—Nummuli-

tideae Giwmser, 1870, p. 84; =Nummuliti ScHwaceR, 1876,
p. 477; =Nummulinidae Scuurze, 1877, p. 29; =Nummuli-
tina LANKESTER, 1885, p. 848; =Nummulinetta HAECKEL,
1894, p. 164; _Nummulmnae DeLace & Hérouarp, 1896, p.
152; =Nummulariidae WepexInp, 1937, p. lll, =Nummuli-
tidos Gapea Buisin, 1947, p. 18 {nam neg.) ummulitida

Haecker, 1894, p. 185 (nom. wvan.}) [—Poly(halamaf
LATREILLE, 1825, p. 161 (mom. nud.}); =—Enthomostéguest
p’ORBIGNY, 1826, p. 304 (nom. nud.; nom. neg.); ==Helico-
sorinat EnRENBERG, 1839, table opp. p. 120 (nom. nud.);

—Velellidaet Acassiz, 1844, p. 5 (nom. nu«d.}); =Camerini-
dae Meek & Havpen, 1865, p. 11] [=Cycloclypeina Lan-
KESTER, 1885, p. 848; _Cycloclypelda Haecker, 1894, p. 185;
_Cycloclypenme DeLace & Hfrouarp, 1896, p. 152; _Cyclo-
clypeidae GaLroway, 1933, p. 441] [Eduors Note—The au-
thor of this section has agreed here to use Nummulitidae and
Nummulites in order to conform with editorial policy of
the Treatise in accepting names legally fixed by ICZN.]

Test normally planispiral, but one ter-
minal genus with annular ephebic cham-
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Fic. 517. Elphidiidae (Faujasininae; I-4, Porosorotalia) (p. C643).

bers; slightly asymmetrical to bilaterally
symmetrical; involute or evolute; median
chambers numerous, simple, or subdivided
into chamberlets; with or without lateral
chambers; complex canal system consisting
of septal, marginal, and vertical canals;
aperture typically an arched slit at the base
of the septa. U.Cret.-Rec.

The nummulitids can be divided into 4
kinds on the development of the median
layer: (1) those with planispirally coiled,
simple chambers (Nummulites, Fig. 518,1);
(2) those with planispirally coiled cham-
bers subdivided into chamberlets (Hetero-
stegina, Fig. 518,4); (3) those with plani-
spirally coiled initial chambers associated
with annular lateral chambers subdivided
into chamberlets (Cycloclypeus, Fig. 518,
2); and (4) those with a double median
layer in the peripheral part of the test
(Biplanispira, Fig. 518,3).

Transverse sections show additional fea-
tures useful in generic and specific classifi-
cation. In involute tests (Fig. 518,7) the
chamber cavities extend to the axis of the
test, producing elongate, V-shaped cavities

© 2009 University of Kansas Paleontological Institute

(alar prolongations), whereas in evolute
tests these prolongations do not appear (see
Fig. 520,3). Lateral chambers may be pres-
ent (Spiroclypeus, Fig. 518,6) or absent
(Heterostegina, Fig. 518,4) in genera which
have similar median sections. One genus
(Cycloclypeus, Fig. 518,2) has the median
layer covered on each side by walls made
of laminellae, but others (Pellatispira, Fig.
518,5) have walls composed of coarse pil-
lars between which numerous large vertical
canals occur.

In the past, many generic names have
been erected for nummulitids with un-
divided median chambers, based on the as-
sumption that the type of coiling (involute
or evolute), number of the coils, height of
the coils, shape of the chambers, character
of the spiral wall, and strength of the mar-
ginal cord are structures of constant nature
within groups of species and accordingly
usable for defining genera. These structures
can be used to distinguish species from one
another, even though they vary within lim-
its between specimens of the same species.
Thus, the structures mentioned are char-
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Fic. 518. Nummulitidae. Oblique views of representative genera showing internal structures revealed by

transverse and equatorial sections (diagrammatic, not to scale).
5. Pellatispira.

3. Biplanispira——-4. Heterostegina.

acteristic of species, not genera.

Sulcoperculina (U.Cret.) presumably was
derived from a rotaliid ancestor, and, in
turn it generated Miscellanea and Num-
mulites. The heterostegine kind of test was
developed by subdivision of the median
chambers into chamberlets. The more ad-
vanced Spiroclypeus has lateral chambers,
although in median section it is identical
with Heterostegina. The most advanced
genus, Cycloclypeus, has an initial hetero-
stegine stage and undoubtedly had a hetero-
stegine ancestor.

In most species great size differentiation
is observed between relatively small speci-
mens of the megalospheric generation and
specimens many times larger which repre-
sent the microspheric generation.

Subfamily NUMMULITINAE de Blainville, 1825

[nom. transl. Brapy, 1881, p. 44 (ex family Nummulacea pe
Brainvitie, 1825)] [All cited names are of subfamily rank]
[=Nummulinina JoNes in GrirfiTH & HEeNFReY, 1875, p.
320; =Nummulitidae ScHwaGer, 1877, p. 19; =Camerininae
CusHMaN, 1928, p. 209; =Assilininae Puri, 1957, p. 97]

Median chambers numerous, simple, but
in one genus occurring in double peripheral

© 2009 University of Kansas Paleontological Institute

1. Nummulites. 2. Cycloclypeus.
6. Spiroclypeus (3, *1969; others, *2121).

layer; without distinct lateral chambers, but
vacuoles may develop in wall of spiral sheet.
U.Cret.-Rec.

Nummulites Lamarck, 1801, *1084, p. 101 [vali-
dated by ICZN under plenary powers (Opinion
192, 1945, p. 154)] [*Camerina laevigata Bru-
GUIERE, 1792, *247, p. 399; SD ICZN, 1945]
[ =Helicites GesNer, 1758 (non-Linnean); Cam-
erina BRuGUIERE, 1792, *247, p. 395 (type, C.
laevigata); Phacites BLumEenBacH, 1799, *150a,
pl. 40 (type, P. fessilis); Lycophris DE MONTFORT,
1808, *1305, p. 159 (type, Lycophris lenticularis);
Egeon pE MonTrorT, 1808, *1305, p. 167 (type,
E. perforatus); Helicites pE BraINVILLE, 1824,
*141a, p. 179 (type, not designated); Nummulina
D’ORBIGNY, 1826, *1391, p. 295-296 (obj.); Num-
mularia SowerRBY & Sowersy, 1826, *1820, p. 73
(obj.); Operculina p'OrBIGNY, 1826, *1391, p. 281
(type, Lenticulites complanatus DEFRANCE, 1822,
*579¢, p. 453); Nummulira FLEMING, 1828, *722,
p. 233 (obj.); Assilina D’ORBIGNY In DE LA SAGRA,
1839, *1611, p. 48 (type, Nummulites spira DE
Roissy, 1805, *1584, p. 57; Discospira MoRris in
ManTELL, 1850, *1213, p. 142 (type, Discospira
sp., =Nummulites complanata Lamarck, 1804,
*1085b, p. 242); Monetulites EHRENBERG, 1855,
*681, p. 289 (type, not designated); Cumerina
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ScUDDER, 1882, *1709a, p. 93 (nom. null. pro Cam- Mornris, 1850); Frilla pe GrREGorio, 1894, *816A,
erina BRUGUIERE, 1792); Discospora SHERBORN, p. 10 (type, Operculina ammonea LEYMERIE, 1846,
1893, *1731a, p. 102 (nom. null. pro Discospira *1132A, p. 359); Giimbelia PrevER, 1902, *1481,

8 g R

Fic. 519. Nummulitidae (Nummulitinae; 1-6, Nummulites) (p. C645-C647).

© 2009 University of Kansas Paleontological Institute
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p. 11 (type, Nautilus lenticularis FicuteL & MoLt,
1798); Bruguieria PREvVER, 1902, *1481, p. 11
(obj.); Hantkenia Prever, 1902, *1481, p. 11
(non MunIer-CHALMAs in FiscHEr, 1885) (type,

Nummulites tchihatcheffi p’ArcHiac & HaIME,
1853, *38, p. 98; OD) (non Nummulites com-
planata Lamarck, 1804, *1085b, p. 242, in-
validly designated by GaLroway, *762, p. 416, be-
cause species not in originally included list as-
signed to genus and because type-species was
otherwise fixed by OD); Laharpia PrevEr, 1902,
*1481, p. 11 (type, Camerina tuberculata Bru-
GUIERE, 1792, *247, p. 400); Paronaea PREVER,
1903, *1481A, p. 461 (type, Nummulites tchi-
hatcheffi p’ArRcuiac & HaiME, 1853); Paronia
PreveR in CHEerusst, 1903, *330A, p. 74, =Hant-
kenia PREVER, 1902, obj. (non Paronia DIAMARE,
1900); Verbeekia A. SiLvestri, 1908, *1770, p.
137 (type, Amphistegina cumingii CARPENTER,
1860, *271b, p. 32) (non Verbeekia FritscH,
1877, p. 90); Palaconummulites Scrusert, 1908,
*1686, p. 378 (type, Nummulina pristina Brapy,
1874, *191, p. 225); Operculinella Yase, 1908,
%2084, p. 126 (type, Amphistegina cumingii CAR-
PENTER, 1860, *271b, p. 32); Operculinoides
Hanzawa, 1935, *866, p. 18 (type, Nummulites
willcoxi HeiLprin, 1883, *893, p. 191); Pseudo-
nummulites A. Sivestri, 1937, *1787, p. 149
(type, Amphistegina cumingii CARPENTER, 1860,
*271b, p. 32); Paraspiroclypeus Hanzawa, 1937,
*867, p. 116 (type, Camerina chawneri PALMER,
1934, *1408, p. 261); Rantkothalia Caupri, 1944,
*304, p. 367 (type, Nummaulites nuttalli Davigs,
1927, *559, p. 266); Nummaulitoides ABRARD,
1956, *2A, p. 489 (type, Operculina (N.) tessieri);
Planocamerinoides CoLE, 1957, *365, p. 262 (type,
Nummularia exponens ]. DE SOWERBY in SYKEs,
1840, *1860, p. 719); Eoassilina SingH, 1957,
*1793A, p. 210 (type, E. elliptica); Neooperculin-
oides GoLev, 1961, *807, p. 114 (type, Nautilus
ammonoides GroNovius, 1781, *828, p. 282)]. Test
involute to evolute, spiral sheet with or without vac-
uoles. Paleoc.-Rec., cosmop., trop. Fic. 519,2.
*N. laevigata (Bruculire), Eoc., Eu.(Fr.); 24,5,
med. and transv. secs., of microspheric specimens,
X 3; 2¢, part of med. sec., X12.5 (*2113c).
Fic. 519,1. N. striatoreticulata (Rutten), U.Eoc.,
C.Am.(Panama); Ia,b, med. and transv. secs.,
X125 (*2113¢). Fic. 519,3. N. exponens
(Sowersy), Eoc., Asia(India); 3a, ext. view,
X1; 3b, transv. sec., X 1.5 (*1860). Fic. 519,
4. N. complanarus (DEFRANCE), Mio., Japan; 4a,
ext. view, X10; 4b,, med. and transv. secs.,
X20 (*367). Fic. 519,6. N. willcoxi (HgiL-
PRIN), Eoc.,, N.Am.(Fla.); 64,5, med. and transv.
secs., X20 (*2113c). Fic. 519,5. N. chawneri
(D. K. PaLMER), Mio.,, W.Indies(Cuba); 54,5,
med. and transv. secs., X20 (*365).

Biplanispira Umscrove, 1937, *1970, p. 309 [nom.
subst. pro Heterospira UmBGrovE, 1936, *1969, p.
156 (non Koken, 1896)] [*Heterospira mirabilis
UmsGrove, 1936, *1969, p. 157; OD]. Median

cea7

layer single except in the wide peripheral flange
where a double row of chambers occurs; covering
layers thick, perforate. Eoc., Indo-Pac.Reg.
Fic. 520,1. *B. mirabilis (Umscrove), U.Eoc.,
Saipan Is.; Iab, med. and transv. secs., X20
(*2113c).

Miscellanea PFENDER, 1935, *1451, p. 230 [*Num-
maulites miscella D’ArcHiac & HaimEe, 1854, *38,
p. 345; OD] [=Miscellanca PrenDEr, 1934,
*1450, p. 80 (nom. nud.)). Like Nummulites
but with a coarsely perforate spiral sheet com-
posed of closely spaced pillars. Paleoc., Eu.-Asia
(India). F16. 520,3. *M. miscella (p’ARcHIAC
& HamMe), India; 34, ext. view, X10; 354, med.
sec., X 12.5; 3¢, transv. sec., X20 (*362).

Pellatispira Boussac, 1906, *178, p. 91 [*P. dou-
villei (=Nummulites madaraszi HANTKEN, 1876,
*863, p. 75; OD] [=Vacuolispira Tan, 1936,
*1869, p. 177 (type, Pellatispira inflata UMBGROVE,
1928, *1967, p. 63)). Median layer single, com-
posed of a loose coil of chambers separated by
canaliferous shell material; covering walls thick,
coarsely perforate. Eoc., Eu.-Indo-Pac.Reg. Fic.
520,2. *P. madaraszi (HANTKEN), Ttaly; 24, ext.
view, X7; 2b,c, med., transv. secs., X11 (*178).

Sulcoperculina THaLMaNN, 1939, *189%, p. 330
[*Camerina(?) dickersoni PaLmEr, 1934, *1408,
p. 243; OD]. Test involute, slightly asymmetrical,
peripheral margin with radial plates forming a
peripheral sulcus. U.Crez., trop. Am. Fi6. 520,
4. *S. dickersoni (PaLMmER), Cuba; 4a, ext. view,
X40 (*1408); 4b,c, med., transv. secs., X40
(*2113a); 44, schematic internal structure
(*2111).

Subfamily CYCLOCLYPEINAE Biitschli, 1880

[rom. correct. Bravy, 1884, p. 76 (pro subfam. Cycloclypidae

Biirscuir in Bronn, 1880, p. 215] [=Cycloclypeina CaLkins,

1901, p. 109; Heteroclypeinae ScHuserT, 1906, p. 640; Hetero-
stegininae GaLLoway, 1933, p. 421]

Median chambers subdivided into cham-
berlets; without lateral chambers, or with
distinct lateral chambers, or with median
layer covered by laminellated walls or by
coarse pillars between which numerous
large vertical canals occur. Eoc.-Rec.
Cycloclypeus W. B. CarpenTER, 1856, *271a, p.

555 [*C. mammilatus CarTER, 1861, *287a, p.
461; SD (SM) Carter, 1861, *287a, p. 461]

[=Heteroclypeus ScrHuserT, 1906, *1683, p. 640

(type, Heterostegina cycloclypeus A. SILVESTRI,

1905, *1761, p. 126) (mon Heteroclypeus Cot-

TEAU, 1895). Microspheric generation initially like

Heterostegina; megalospheric generation initially

with bilocular embryonic chambers followed by

heterostegine-like periembryonic chambers; later
chambers in both generations annular, divided
into rectangular chamberlets. [CaRPENTER validly
described Cycloclypeus in 1856 but included it in
no named species. When CarTer (1861) referred
his new species C. mammilatus to Cycloclypeus,
this was the first specific taxon assigned and thus
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Sulcoperculina

Fic. 520. Nummulitidae (Nummulitinae; 1, Biplanispira; 2, Pellatispira; 3, Miscellanea; 4, Sulcoperculina)
(p. C647).
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automatically was established as type-species.— penteri, Rec., Bikini Atoll; Ia, med. sec., X32;
Ed.] Eoc.-Rec. 15, transv. sec., X 16 (*2113c).

C. (Cycloclypeus). Test circular without rays or C. (Katacycloclypeus) Tan, 1932, *1864, p. 39
marked concentric annular inflations. Eoc.-Rec., [*C. annulatus MarTIN, 1880, *1229, p. 157;

Eu.-Indo-Pac.Reg. Fic. 521,1. *C. (C.) car- OD]. Test with marked concentric annular in-
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Radiocycloclypeus

Fic. 521. Nummulitidae (Cycloclypeinae; I, Cycloclypeus ( Cycloclypeus); 2, C. (Katacycloclypeus);
5, C. (Radiocycloclypeus); 3, Heterostegina; 4, Spiroclypeus) (p. C647-C650).
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flations. L.Mio., Indo-Pac.Reg. Fic. 521,2. *C.
(K.} annulatus MarTIN, Mio., Fiji(Lau Is.); ext.
view, X 0.8 (*2116).

C. (Radiocycloclypeus) Tan, 1932, *1864, p. 39,
92 [*C. (R.) stellatus; OD]. Test with radiating
rays. Mio., Indo-Pac.Reg. Fic. 521,5. *C.
(R.) stellatus, Malay Arch.(Borneo); ext. view,
X 6.5 (*2033).

Heterostegina p’OreicNY, 1826, *1391, p. 304, 305
[*H. depressa; SD PARKER, JoNEs & Brapy, 1865,
*1419, p. 36] [—P?Heterosteginella SILVESTRI,
1937, *1787, p. 118 (nom. nud., type not desig-
nated); Grzybowskia Biepa, 1950, *137A, p.
167 (type, G. multifida)). Like Nummulites but
later chambers divided into rectangular cham-
berlets. Eoc.-Rec., cosmop., trop. Fic. 521,3.
H. antillea Cusiman, U.Oligo., C.Am.(Panama);
3a,b, med., transv. secs., X 16 (*363).

Spiroclypeus DouviLpg, 1905, *615, p. 458 [*S.
orbitoideus; OD]. Like Heterostegina but lateral
chambers developed on each side of the median
layer. Eoc.-L.Mio., Indo-Pac.Reg.-Eu.; Oligo., W.
Indies. Fic. 521,4. S. tidoenganensis VAN DER
V0ERK, L.Mio., Saipan Is.; 44,6, med. and transv.
secs., X16 (*2113c).

MIOGYPSINIDAE
By W. Storrs CoLE

[Cornell University]

Family MIOGYPSINIDAE Vaughan,
1928

[nom. transl. Tan, 1936, p. 45 (ex Miogypsininae VAUGHAN
in CusHMAN, 1928, p. 354)] [=Miogypsinoidinae HaNZAwa,
1947, p. 262]

Test trigonal, suborbicular, or digitate,
evenly or modified lenticular, composed of
equatorial layer either with well-developed
lateral chambers or with appressed laminae
on each side; megalospheric generation with
bilocular embryonic chambers with rude or
well-developed spire of periembryonic
chambers, situated apically, subapically, or
subcentrally; microspheric generation with
spire of chambers situated apically; spiral
canal and intraseptal canal present; well-
developed arcuate, rhombic, or elongate-
hexagonal equatorial chambers intercon-
nected by stolons (Fig. 522,1). M.Oligo.-
L.Mio.

The primary differentiation of migypsinid
genera is based on characteristics shown by
vertical sections. Miogypsinoides lacks lat-
eral chambers (Fig. 522,2), the equatorial
layer being covered on each side by zones
of appressed laminae, whereas Miogypsina
has well-developed lateral chambers on each
side of the equatorial layer (Fig. 522,1).

Miogypsina is subdivided into two sub-
genera: M.(Miogypsina) and M.(Miolepido-

Protista—Sarcodina

cyclina). Inasmuch as their recognition is
based on the position of the embryonic ap-
paratus, oriented equatorial sections are
needed. In M.(Miogypsina) the embryonic
apparatus is apically situated, so that either
the embryonic chambers or the periembry-
onic chambers are in contact with the
peripheral zone of the test. In M.(Miolepi-
docyclina) the embryonic apparatus is sep-
arated from the peripheral zone of the test
by one or more rows of equatorial cham-
bers. Specific determinations within the
subgenera are based on arrangements of the
periembryonic chambers in relation to the
embryonic chambers, and secondarily on
shape of the equatorial chambers and char-
acteristics of the lateral chambers.

Present evidence indicates that the mio-
gypsinids are specialized, short-ranged de-
scendants of some type of rotaliid. Some
investigators place the miogypsinids in the
Rotaliidae (*85).

Miogypsina Sacco, 1893, *1607, p. 205 [*Num-
mulites globulina Micuerorti, 1841, *1256, p.
297; OD) [=Flabelliporus Dervieux, 1894, *588,
p- 59 (type, F. dilatatus=Nummulites globulina
MicHerorTi, 1841; SD herein); Lepidosemicyclina
RuTTeN, 1911, *1596, p. 1135 (type, L. thecideae-
formis; SD herein); Miogypsinopsis Hanzawa,
1940, *869, p. 773 (type, Miogypsina gunteri
Core, 1938, *356, p. 42)). Lateral chambers
present, well developed. U.Oligo.-L.Mio.

M. (Miogypsina). Megalospheric embryonic ap-
paratus apically situated, without equatorial

chambers between it and marginal fringe. U.

Oligo.-L. Mio., Eu.-Indo-Pac. Reg.-N. Am.-S. Am,
Fic. 522,3. M. (M.) antillea (CusHmaN),

Oligo., C.Am.(Panama); 34,5, equat., vert. secs.,

X 40 (*363).

M. (Miolepidocyclina) A. SiLvestri, 1907, *1766,

p. 80 [*Orbitoides (Lepidocyclina) burdigalensis

GumMmBEeL, 1870, *840, p. 719; OD] [=Hetero-

steginoides Cusuman, 1918, *410, p. 97 (type,

H. panamensis); Miogypsinita Droocer, 1952,

*630, p. 58 (type, Miogypsina mexicana Nut-

TALL, 1933, *1372, p. 175)]. Megalospheric em-

bryonic apparatus subapically to subcentrally sit-

uated with normal equatorial chambers between
it and marginal fringe. U.Oligo.-L.Mio., Eu.-

Afr.-Indo-Pac. Reg.-N.Am.-S.Am. Fic. 5224.

*M. (M.) burdigalensis (GomsBEL), Burdigal., N.

Afr.(Morocco); 4a, equat. sec., X25 (*215); 45,

vert, sec., X48 (*215).

Miogypsinoides YaBe & Hanzawa, 1928, *2092, p.
535 [*Miogypsina dehaartii vaN DER VLERK, 1924,
*2012, p. 429; OD] [=Conomiogypsinoides TaN,
1936, *1866, p. 51 (type, Miogypsina abunensis
TosLEr, 1927, *1938, p. 328); Miogypsinella
Hanzawa, 1940, *869, p. 765, 770, 775 (type,
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Fic. 522. Miogypsinidae; I, Diagrammatic illustration showing structure; 2,5, Miogypsinoides; 3, Mio-
gypsina (Miogypsina); 4, M. (Miolepidocyclina) (p. C650-C652).
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M. borodinensis)]. Lateral chambers absent. M.
Oligo.-L.Mio., Eu.-Indo-Pac.Reg.-N.Am. Fic.
522,5. *M. dehaartii (vaN pErR VLERK), L.Mio.,
Indonesia (Moluccas Is.); 5a,6, equat., vert. secs.,
X 40 (*2012). [See also Fig. 522,2, M. complanata
(ScHLUMBERGER), X 90.]

Superfamily GLOBIGERINACEA
Carpenter, Parker & Jones, 1862

[nom. correct. LoesLicH & Tapean, 1961, p. 307 (pro

superfamily Globigerinidea Morozova, 1957, p. 1110, and

superfamily Globigerinaceae BANNER & Brow, 1959, p. 4)]

——[All cited names of superfamily rank; dagger(t) indi-

cates partim]——[ =Orthoklinostegiat EIMER & FICKERT,

1899, p. 685 (nom. nud.); —Bilamellideat Reiss, 1957, p.
127 {nom. nud.))

Test enrolled, planispiral or trochospiral
or modified from such; chambers basically
globular, later may be compressed or vari-
ously modified; double walls of lamellar
radial hyaline caleite, distinctly perforate,
may have canaliculate keels; aperture pri-
marily formed, interiomarginal, or may be
modified to become areal or terminal, single,
or more rarely multiple, and may have sec-
ondary or accessory openings, may have
apertural lips. [Habit planktonic, with re-
sultant modifications including fine elon-
gate spines which support the frothy areo-
lated ectoplasm.] M .Jur.-Rec.

Family HETEROHELICIDAE
Cushman, 1927

[Heterohelicidae Cusaman, 1927, p. 59] [==Gumbelinidae
Wepekinp, 1937, p. 112; —Heterohelicida CoreLanp, 1956,
p. 188 (nom. van.))

Early stage trochospiral, planispiral, bi-
serial or triserial, later may show serial re-
ductions or proliferations; aperture large,
simple and interiomarginal, or terminal in
uniserial forms, without internal columellar
processes. M.Jur.-Oligo.

Subfamily GUEMBELITRIINAE
Montanaro Gallitelli, 1957
[Gilimbelitriinac MONTANARG GALLITELLI, 1957, p. 136]

Primitively trochospiral, triserial or quad-
riserial, later may develop proliferation of
chambers; aperture simple. M.Jur.-Eoc.

Guembelitria Cusiman, 1933, *458, p. 37 [*G. cre-
tacea; OD] [=Gimbelitria CusuMman, 1933, *458,
p. 37 (obj.)]. Test triserial throughout; chambers
inflated, globular; sutures distinct, depressed; aper-
ture an interiomarginal arch at base of last-formed
chamber. L.Cret.-Eoc., cosmop. Fic. 523,1. *G.
cretacea, U.Cret., USA(Tex.); 1ab, side, top views
of holotype, X312 (*1303).

Gubkinella SuLEymaNov, 1955, *1852, p. 623 [*G.
asiatica; OD) [=Globigerina (Conoglobigerina)
Morozova in Morozova & MoskaLENKo, 1961,
*1318, p. 24 (type, G. (C.) dagestanica)]. Test
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free, high trochospiral; in type-species with 4 in-
flated chambers to whorl; aperture a low interio-
marginal arch. M. Jur.(Bajoc.-Callov.) - U. Cret.
(Senon.), USSR-Eu.-N. Am.-W. Indies(Trinidad).
Fic. 524,1. *G. asiatica, U.Cret.(Senon.),
USSR (Kyzyl-Kumy); 1a,6, side, top views, X200
(*1852). Fi. 524,2. G. dagestanica (Moro-
zova), M.Jur.(L.Bathon.), USSR (Dagestan); 2a-c,
holotype, X100 (*1318).

[The original description of the genus indicated it to be
quadriserial, belonging to the Heterohelicidae. Globigerina
graysonensis TarpaN, from the Albian-Cenomanian of North
America seems most probably congeneric, having a similar
high-spired test, low aperture, and 4 chambers in the final
whorl, or as many as 5 or as few as 3 chambers in each
whorl. N. K. Bykova, VASILENKO, VOLOSHINOVA, MYATLYUK
& SusBOTINA in Rauzer-CHERNOusova & FurseNko (1959,
*1509, p. 267, 268) transferred Gubkinella to the family
Discorbidae, subfamily Discorbinae, and illustrated a speci-
men of the type-species showing up ta 5 chambers in an
early whorl, Because of the extremely inflated chambers,
the widespread occurrence of some of the species, and its
association, we believe this genus to be planktonic in
habit. The subgenus Conoglobigerina was r1ecently de-
scribed for an apparently congeneric high trochospiral
Jurassic species.]

Guembelitriella Tappan, 1940, *1871, p. 115 [*G.
graysonensts; OD]. Test free, small, triserial in
early stage, similar to Guembelitria, later becom-
ing multiserial at top; chambers globular, increas-
ing rapidly in size; sutures distinct, depressed; wall
calcareous, finely perforate; aperture an interio-
marginal arch at base of final chamber, rarely
more than one. U.Cret.(Cenoman.), USA. Fic.
523,2,3. *G. graysonensis; 2ab, side and top
views of holotype; 3, side view of paratype show-
ing multiple apertures in final chamber, X174
(*1303).

Woodringina LoeeLicH & Tappan, 1957, *1169, p.
39 [*W. claytonensis; OD]. Test free, early stage
with single whorl of 3 chambers, followed by
biserial stage; chambers inflated; wall calcareous,
radial in structure, finely perforate; aperture a low
arched slit, bordered above by slight lip. [Differs
from Tosaia in having a much-reduced early coil
consisting of a single whorl of 3 chambers, where-
as Tosaia has an early trochoid stage followed by
a triserial and finally a reduced biserial stage.]
Paleoc.(Dan.), USA(Ala)). Fic. 523,4. *W.
claytonensis; 4a,b, holotype, opposite sides, X 187;
4c,d, edge, and basal views, X187 (*1169).

Subfamily HETEROHELICINAE Cushman, 1927

[rom. subst. Cusuman, 1927, p. 59 (pro Spiroplectinae
CusHMaN, 1911, p. 4)] [=Giimbelininae Cusuman, 1927,
p. 59

Early stage planispiral or biserial, later
may develop chamber proliferation or serial
reduction; aperture simple and interiomar-
ginal, or terminal in uniserial forms. L.
Cret.-Oligo.

Heterohelix EHRENBERG, 1843, *672, p. 429 [*Spiro-
plecta americana EHRENBERG, 1844, *673, p. 75;
SD (SM) EHRENBERG, 1844, *673, p. 75]
[=Spiroplecta Enrenserc, 1844, *673, p. 75
(obj.); Gémbelina EccEr, 1899, *659, p. 31 (type,
Textularia globulosa EHRENBERG, 1840) (non
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planispiral; surface smooth or striate; aperture large,
symmetrical.  L.Cret.(Apt.)-U.
Fic. 523,5. *H.

Giimbelina Kuntzge, 1895)]. Test small, con-
sisting of subglobular biserially arranged cham- interiomarginal,
Cret.(Maastricht.), cosmop.

bers, early portion of microspheric test commonly

8a

Fic. 523. Heterohelicidae (Guembelitriinae; 1, Guembelitria; 2,3, Guembelitriella; 4, Woodringina,
Heterohelicinae; 5-7, Heterohelix; 8,9, Chiloguembelina; 10-12, Bifarina) (p. C652-C654).
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americana (EnreENBERG), U.Cret.(L.Maastricht.),
USA(Tex.); 5a,b, side, edge views (holotype of
H. navarroensis), X146 (*1150). Fie. 523,
6,7. H. globulosa (EHrRenBERG), U.Cret.
(Maastricht.), USA(Tex.); 6,7, megalospheric and
microspheric tests, X105 (*1150).
[The synonymic status of Guembelina and Heterohelix was
discussed in detail by MoNTaNaARO Garuiterir (1957, *1303,
p. 137) who showed that as most species of ‘“‘Guembelina’’
have a microspheric coil, no valid morphologic distinction
is found between it and Heterohelix; hence Guembelina
was suppressed as 2 junior synonym. In addition, Guem-
belina Eccer, 1899, is a homonym of Guembelina KuNntzE,
1895, as recently shown by us (*1178). The original
specimens of Hezerohelix (Spiroplecta americana EHREN-
8ERG) are from Upper Cretaceous chalk in northeastern
Mississippi and the upper Missouri region. Specimens from
the Selma chalk of Mississippi show H. americana and H.
navarroensis to be synonymous.]

Bifarina Parker & Jones, 1872, *1417g, p. 198
[*Dimorphina saxipara EHRENBERG, 1854, *680,
pl. 32; OD] [=Tubitextularia SuLc, 1929, *1849,
p- 148 (type, Pseudotextularia bohemica); Recto-
giimbelina Cusaman, 1932, *452, p. 6 (type, R.
cretacea, —Bifarina nodosaria WHITE, 1929, *2055,
p. 45)]. Early stage biserial, as in Heterohelix,
later uniserial, with terminal, rounded aperture,
which may be produced on short neck. L.Crez.
(U.Alb.)-Paleoc., N.Am.-Eu. Fie. 523,10. *B.
saxipara (EHRENBERG), U.Cret.(Maastricht.), USA
(Miss.); original specimen mounted in balsam,
enlarged (*700). Fic. 523,11. B. nodosaria
WHITE (=paratype of Rectoguembelina cretacea
CusHMAN), PU. Cret.(Maastricht.) or Paleoc. (Mid-
way.), USA(Ark.); X224 (*2117). Fic. 523,
12. B. bohemica (S8uLc), U.Cret.(Senon.), Czech.;
topotype, X148 (*1303).

[GLAEssNER (1936, *792, p. 108) and MONTANARO GALLI-

TELLl (1957, *1303, p. 143) noted the synonymy of Recto-
guembelina CusHMAN, 1932, and Tubitextularia Surc, 1929.
In addition, both are synonyms of Bifarina PARKER &
JonNes, as based on the type-species, Dimorphina saxipara
EurenBErG. CUSHMAN (1946, *#484, p. 131) noted that
Bifarina saxipara ‘‘may even possibly be a Rectoguembelina,
Nodosarella, or another such form.”” The type-species of
Bifarina cannot be placed in a later described genus, how-
ever. Bifarina has in the past included a number of quite
distinct forms, similar only in their early biserial and
later uniserial stages. Only the type-species is congeneric
with forms previously placed in Recroguembelina or
Tubitextularia (which generic names are thus junior syn-
onyms). Other species included in Bifarina by CusHMAN
(1937, *472) correctly should be placed in Rectobolivina,
viz., B. hungarica VApAzZ, B. vicksburgensis (CusHMAN), B.
tombigbeensis HaDLEY, in Valvobifarina, viz., B. elongata
(MILLETT), B. mackinnoni (MiLLETT), and B. mackinnoni
var, robusta (SipeBotTOM), and possibly in Tubulogenerina,
viz., B. reticulosa CUSHMAN, B. zanzibarensis CUSHMAN, or
Loxostomum, viz., B. adelae Liesus, B. millepuncrata
(Turkowsky). GaLroway (1933, *762, p. 354) regarded
Rectobolivina as a synonym of Bifarina, and placed Bifarina
nodosaria WHITE in the genus Rectoguembelina, although
correctly noting the synonymy of Rectoguembelina cretacea
CusaMaN and Bifarina nodosaria WHiITE. Bifarina differs
from Rectobolivina in having inflated chambers and a
simpl]e aperture, whereas Rectobolivina has an internal
tube.

Chiloguembelina LoesLicu & Tarpan, 1956, *1168,
p. 340 [*Giimbelina midwayensis Cusuman, 1940,
*475, p. 65; OD]. Test free, flaring; inflated
chambers biserially arranged, with tendency to be-
come somewhat twisted; sutures distinct, de-
pressed; wall calcareous, finely perforate, radial
in structure, surface smooth to hispid; aperture a

broad, low arch bordered by produced necklike
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&

2b

Fic. 524. Heterohelicidae (Guembelitriinae; 1,2,
Gubkinella) (p. C652).

extension of chamber, commonly forming more
strongly developed flap at one side so that aperture
appears to be directed toward one of flat sides of
test. Paleoc.-Oligo., cosmop. Fic. 523.8. C.
crinita (GLAESSNER), Paleoc.(Vincentown), USA
(N.].); 8a-c, side, edge, and top views, X143
(*1174). Fic. 523,9. *C. midwayensis (Cusu-
MAN), Paleoc.(Midway.), USA(Tex.); 94,6, side,
edge views, X 97 (*1174).

[Differs from Heterokelix in the presence of an apertural
necklike extension from the final chamber, in the tendency
to develop a twisted test, and an asymmetrical aperture
directed toward the flat side, instead of edge, of the test.
Unlike true Heterohelix, it does not have an early coiled
portion in the microspheric generation, all specimens being
wholly biserial throughout.]

Gublerina Kikoing, 1948, *1039, p. 26 [*G. cuvil-
lieri = Ventilabrella  ornatissima CusHMAN &
CHurcH, 1929, *500, p. 512; OD] [=Sigdlia
Resss, 1957, *1528a, p. v (type, Gumbelina
( Giimbelina, Ventilabrella) deflacnsis Sicar, 1952,
*1746, p. 36)]. Test compressed, flabelliform, in-
creasing rapidly in breadth; early stage planispiral,
later biserial, with 2 series of chambers diverging
widely, leaving broad nonseptate or incompletely
divided central region, final stage may have cham-
ber proliferation; sutures commonly thickened,
nodose and elevated; wall calcareous, perforate,
radial in structure, bilamellar, with double septa
and septal peristomal canal; aperture arched.
[Sigalia appears referable to Gublerina, the non-
septate central area being poorly defined because
of the early proliferation of chambers. The char-
acteristic ornamentation of Gublerina is present.]
U. Cret., Eu.-N.Am.-N.Afr.-W.Indies(Cuba).
Fic. 525,1,2. *G. ornatissima (CUSHMAN &
CHURCH), Maastricht., S.Fr.; I, side view of speci-
men treated with acid to remove outer wall,
showing position of septa and central nonseptate
area, X74 (*1303); 2, side view, showing early
coil, nodose early biserial chambers, later flaring
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biserial test with nonseptate central area although Fic. 525,3. G. deflaensis (SicarL), Turon.,
the surface grooves erroneously suggest septation, Algeria, X50 (*1746).
and final chamber proliferation, X74 (*1303). Plaroglobulina Cusaman, 1927, *428, p. 77 [*Giim-

F1c. 525. Heterohelicidae (Heterohelicinae; 1-3, Gublerina; 4, Planoglobulina; 5,6, Pseudoguembelina;
7, Pseudotextularia; 8, Racemiguembelina) (p. C654-C656).
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belina acervulinoides EcGer, 1899, *659, p. 36;
OD] ([=Ventilabrella Cusuman, 1928, *436, p. 2
(type, V. eggeri)]. Early stage coiled in micro-
spheric form, later biserial, and finally with
chamber proliferation in plane of biseriality, re-
sulting in flabelliform test; exterior commonly
ornamented with longitudinal striae; aperture
multiple, on final series of chambers. U.Cret., Eu.-
N.Am. Fi6. 525,4. *P. acervulinoides (EGGER),
Senon., Ger.; side view, X116 (*2117).

[Ventilabrella was shown by MoNnTaNaro GaiLrTeiir (1957,
*1303) to be a synonym of Planoglobulina. The type-
species of Planoglobulina is Guembelina acervulinoides
Eccer, and CusamMaN (1928, *436, p. 3) selected EGGER's
specimen in pl. 14, fig. 20 (*659) as the type-specimen
(=lectotype). In 1946, Cusuman (*484, p. 111) placed
the same specimen in his synonymy of Venuilabrella eggeri
CusHMAN, the type-species of Ventilabrella.)

Pseudoguembelina BrénNimManN & Brown,
*234, p. 150 [*Géambelina excolata CusHMAN,
1926, *425, p. 20; OD]. Test biserial in adult,
rarely with microspheric coil in early stage; cham-
bers subglobular; surface may have longitudinal
striae or costae; aperture an interiomarginal arch,
extending laterally, secondary sutural apertures
may occur near zigzag suture between pairs of
chambers. U.Cret., N.Am.-W.Indies(Cuba).
F1c. 525,56 *P. excolata (Cusaman), Maastricht.,
USA(Tex.); 5, hypotype showing early coil,
X 155; 6, hypotype showing biserial development
throughout and well-developed secondary aper-
tures, X116 (*2117).

Pseudotextularia Rzenak, 1891, *1604, p. 4
[*Cuneolina elegans Rzeuak, 1891; OD (M)]
[ =Pseudotextularia Rzenak, 1886, *1601, p. 6
(nom. nud.); Bronnibrownia MoNTANARO GALLI-
TELLL, 1955, *1300, p. 215, 220, 222 (nom.
nud.); Bronmnimannella MoNTANARO GALLITELLI,
1956, *1302, p. 35 (type, Giimbelina plummerae
LoerrerLe, 1937, *1188, p. 33)]. Early stage as
in Heterohelix, later biserial chambers increasing
rapidly in thickness and becoming laterally com-
pressed, so that adult test has greater thickness
than breadth, final chamber also may become
nearly central in position; aperture a broad, low
interiomarginal arch. U.Cret., Eu.-N.Am.-S.Am.

Fie. 525,7. *P. elegans (RzeHAK), Senon.,
USA (Tex.); 7a-c, side, edge, and top views, X100
(*1303).

[The nomen nudum Pseudotextularia, 1886, was originally

used for a textularian form that was regarded as either a
monstrosity or a new genus, but no description was
given and no species included. In 1891, Rzemax described
Cuneolina elegans, stating that perhaps it represented a
distinct genus, for which he had previously proposed the
name Pseudotextularia. He thus validated the latter genus,
whose type-species is C. elegans, by monotypy. The lecto-
type of C. elegans was designated by WHite, 1929, *2055,
p. 40, as RzeHak, 1891, *1604, fig. la,b.]

Racemiguembelina MoNTaNARO GaLLITELLI, 1957,
*1303, p. 142 [*Giimbelina fructicosa Ecoer, 1899,
*659, p. 35; OD]. Test subconical, early stage
may be planispiral in microspheric forms, later
biserial with globular chambers increasing regu-
larly in size and with proliferation at crown
perpendicular to previous axis of growth; surface
may be ornamented by longitudinal striae or cos-

1953,
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tae; aperture an interiomarginal arch on one or
many of terminal chambers. U.Cret., Eu.-N.Am.
Fic. 525,8. *R. fructicosa (EGGER), Senon.,
USA(Tex.); 8a,b, side, top views, X116 (*1303).

Family PLANOMALINIDAE
Bolli, Loeblich, & Tappan, 1957

transl. SicarL, 1958, p. 263 (ex subfamlly Plano-
malininae BoLLr, LOEBLICH&TAPPAN 1957, p. 21)

Coiling planispiral, primary aperture
equatorial, or symmetrically paired, umbili-
cal portions of successive apertures remain-
ing as relict secondary apertures. L.Cret.

(Apt.)-Paleoc.(Dan.).

Planomalina Loesricu & Tappan, 1946, *1154, p.
257 [*P. apsidostroba LoEBLICH & Tappan, 1946,
=Planulina buxtorfi GanvoLFi, 1942, *768, p.
103; OD]. Test free, planispiral, biumbilicate,
involute to partially evolute, lobulate in outline;
chambers  angular-rhomboid;  sutures  radial,
curved, elevated; wall calcareous, finely perforate,
radial in structure, test ornamented by keel and
thickened and nodose sutures; aperture an interio-
marginal, equatorial arch, with opening extending
back at either side to septum at base of chamber,
lateral umbilical portions of successive apertures
remaining open as supplementary relict apertures,
each with remnant of bordering apertural lip. L.
Cret. (Alb.) - U. Cret. (Cenoman.), N.Am. - Eu.-
Carib.-N.Afr.-Pak. Fic. 526,1. *P. buxtorfi
(Ganoporrr), L.Cret.(Alb.), USA(Tex.); Ilab,
side, edge views of holotype of P. apsidostroba,
X84 (*164).

Biglobigerinella Laricker, 1948, *1081, p. 624 [*B.
multispina; OD). Test free, planispiral, nearly or
completely  involute, biumbilicate, periphery
rounded, peripheral margin lobulate; chambers
globular, except for final 1 or 2 which may be-
come broadly ovate, flattened, and finally re-
placed by 2 paired chambers, one on each side of
plane of coiling, in some species tendency for
chambers of final whorl to flare out in less in-
volute coil is seen, with flange extending back on
each side toward previous whorl, curving back-
ward at umbilical margin, as in Globigerinelloides;
sutures distinct, depressed, radial to curved or
even sigmoid; wall calcareous, finely perforate,
radial in structure, surface finely hispid to smooth
or pitted; aperture an interiomarginal, equatorial,
simple low arch in early stages, in later paired
chambers one extraumbilical aperture present in
each chamber of final pair. L.Crer.(Apt.)-Paleoc.
(Dan.), N.Am.-Carib. Fic. 526,4,5. *B. multi-
spina, U.Cret.(Campan.); 4, edge view of hypo-
type, USA(Tex.), X119 (*164); 54,5, side, edge
views of holotype, USA(Ark.), X119 (*164).

Globigerinelloides Cusuaman & TeEN Dam, 1948,
*S01, p. 42 [*G. algeriana; OD) [=Biticinella
Sicar, 1956, *1747, p. 35 (type, Anomalina breg-
giensis GANDOLFI, 1942, *768, p. 102)]. Test free,
planispiral, biumbilicate, involute to partially evo-

[nom.
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lute, lobulate in outline; chambers rounded to radial, straight to curved or sigmoid; wall cal-
ovoid, may be somewhat elongated in specimens careous, finely perforate, radial in structure, sur-
tending to become evolute; sutures depressed, face smooth or roughened; aperture a broad, low,

Fic. 526. PIanomglinidae; 1, Planomalina; 2,3, Hastigerinoides; 4,5, Biglobigerinella; 6,7, Globigerinel-
loides; Schackoinidae; 8,9, Schackoina; 10, Leupoldina (p. C656-C659).
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Fic. 527. Rotaliporidae (Hedbergellinae; I, Hedbergella; 2, Clavihedbergella; 3,4, Praeglobotruncana)
(p. €659).

interiomarginal equatorial arch, with lateral um-
bilical portions of successive apertures remaining
open as relict apertures. Cret., cosmop. Fic.
526,6. *G. algeriana, L.Cret.(Apt.), Algeria; 6a,b,
side, edge views, X56 (*164). Fic. 526,7. G.
eaglefordensis (MoreMAN), L.Cret.(Alb.), Eng.;
7a,b, side, edge views of holotype of Planomalina
caseyi, X135 (*164).

Hastigerinoides BroNNIMANN, 1952, *228, p. 52
[*Hastigerinella alexanderi Cusuman, 1931, *450,
p. 87; OD] [=Eohastigerinella Morozova, 1957,
*1316, p. 1112 (type, Hastigerinella watersi CusH-
MaN, 1931, *450, p. 86)]. Test free, stellate in
appearance, planispiral, biumbilicate, periphery
rounded; early chambers globular, later chambers
elongate-radial, much produced and tapering or
clavate; sutures depressed, radial; wall calcareous,
perforate, radial in structure, surface smooth, pitted
or finely hispid; primary aperture interiomarginal,
equatorial, a simple arch bordered above by pro-
truding lip, with relict secondary apertures around
umbilical region, representing umbilical portion
of previous apertures, which may remain open
or be closed. L.Cret.(Apt.)-U.Cret.(Turon.), N.
Am.-Eu.-Carib. Frc. 526,2. *H. alexanderi
(Cusuman), U.Cret.(Turon.), USA(Tex.); 2ab,
side, edge views, X70 (*164). Fic. 526,3. H.
watersi (CusuMaN), U.Cret.(Turon.), USA(Tex.);
3a,b, side, edge views, X98 (*164).

Family SCHACKOINIDAE Pokorny,
1958
[Schackoinidae PoxornY, 1958, p. 348]
Test trochospiral to nearly planispiral,
each chamber with one or rarely more hol-
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low tubulospines; aperture equatorial, and
may have broad spatulate lip. L.Cret.(Apt.)-
U.Cret.(Maastricht.).

Schackoina THaLMmANN, 1932, *1894, p. 288 [*Sid-
erolina cenomana Scuacko, 1897, *1635, p. 166;
OD] [=Hantkenina (Schackoina) THALMANN,
1932, *1894, p. 288 (obj.)]. Test free, early por-
tion may be more or less trochospiral, later be-
coming nearly planispiral; chambers radially elon-
gate with one or more elongate, tapering, hollow
tubulospines extending outward from mid-line of
each chamber on periphery; sutures straight, radial,
depressed; wall calcareous, finely perforate, sur-
face smooth or very finely hispid; primary aper-
ture an interiomarginal arch, extraumbilical and
tending to become equatorial, may be bordered
above by narrow lip. L.Cret.(Apt.)-U.Cret.
(Campan.-?Maastricht.), cosmop. Fic. 526,
8,9. *S. cenomana (ScHacko), U.Cret.(Cenoman.),
Eu.(Ger.) (8), N.Am. (9); 8a-c, opposite sides
and edge view, X195 (*164); 9, side view, USA
(Kans.), X158 (*1183).

Leupoldina Borvi, 1958, *161, p. 275 [*L. pro-
tuberans; OD]. Differs from Schackoina in hav-
ing tubulospines which are bulbous at their ex-
tremities and in developing 2 interiomarginal
apertures in final chamber of mature forms, one
on each side of chamber, much as in Biglobigeri-
nella. [Borri (*161) modified the generic de-
scription of Schackoina to include forms with
bulbous tubulospines similar to those of Leu-
poldina. It seems probable that forms with such
bulbous tubulospines are in reality immature
specimens of Leupoldina in which the double
aperture has not developed, as they occur in the
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same samples with Leupoldina.] L.Cret.(Apt.),
W.Indies(Trinidad)-Eu. Fic. 526,10. *L. pro-
tuberans, Trinidad; 10a,b, side, edge views of
holotype, X106 (*161).

Family ROTALIPORIDAE Sigal, 1958

[Rotaliporidae SicaL, 1958, p. 264] [=Marginolamellidae
HorkER, 1951, p. 485 (partim) (nom. nud.))

Coiling trochospiral; primary aperture ex-
traumbilical-umbilical, with relatively prom-
inent lip; may have secondary sutural aper-
tures on umbilical side opening into pos-
terior margin of chambers. Crez.

Subfamily HEDBERGELLINAE
Loeblich & Tappan, 1961
[Hedbergellinae Loesrich & Tarran, 1961, p. 309)

Primary aperture only, commonly with
prominent apertural lip, those of previous
chambers remaining as projections into um-
bilical region. L.Cret.(Hauteriv.)-U.Cret.
(Maastriche.).

Hedbergella Bronnimann & Brown, 1958, *236,
p. 16 [*dnomalina lorneiana p’ORBIGNY var. #ro-
coidea GanDoLF1, 1942, *768, p. 98; OD]
[ =Praeglobotruncana (Hedbergella) BANNER &
Brow, 1959, *77, p. 18 (obj.); Planogyrina
ZAKHAROVA-ATABEKYAN, 1961, *2098, p. 50 (type,
Globigerina gaultina Morozova, 1948, *1315, p.
41)]. Test free, trochospiral, biconvex, umbili-
cate, periphery rounded, with no indication of
keel or poreless margin; chambers globular to
ovate; sutures depressed, radial, straight to curved;
wall calcareous, finely perforate, radial in struc-
ture, surface smooth to hispid or rugose; aperture
an interiomarginal, extraumbilical-umbilical arch
commonly bordered above by narrow lip or spatu-
late flap, and in forms with broad, open umbilicus,
successive apertural flaps may remain visible to
show serrate or scalloped border around umbilicus.
[Hedbergella includes species which are otherwise
similar to Praeglobotruncana but lacking a keel
or poreless margin. The rounded chambers are
reminiscent of Globigerina but the aperture is
extraumbilical, rather than umbilical, and the
umbilicus is commonly narrow.] L.Cret.(Hau-
teriv.)-U.Cret.(Maastricht.), cosmop. Fic. 527,
1. *H. trocoidea (Ganporr1), U.Cret.(Cenoman.),
Blake Plateau, Atl.O.; Ig-c, spiral, umbilical, and
edge views, X75 (*2117).

Clavihedbergella Banner & Brow, 1959, *77, p. 8,
18 [*Hastigerinella subcretacea ‘Tappan, 1943,
*1872, p. 513; OD] [=Praeglobotruncana (Clavi-
hedbergella) BanNER & Brow, 1959, *77, p. 8,
18 (obj.)]. Test free, low trochospiral, biconvex,
broadly umbilicate, peripheral margin rounded,
peripheral outline deeply lobulate, no keel or pore-
less margin; early chambers globular to ovate, later
ones clavate to radial-clongate; sutures strongly
constricted, radial, straight to curved; wall cal-
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careous, finely perforate, radial in structure, sur-
face smooth to hispid; aperture an interiomarginal,
extraumbilical-umbilical arch, with narrowing bor-

dering lip or spatulate flap (porticus). [Difers
from Hedbergella in having radial-elongate cham-
bers, and from Hastigerinella in having apertural
flaps or portici. Although Clavihedbergella was

described as ranging from upper Albian to Turon-
ian, thus being more restricted than Hedbergella

(*77, p. 17), we also have excellent examples of
Clavihedbergella in Aptian strata of both hemi-

spheres.] L.Cret.(Apt.)-U.Cret.(Turon.), cosmop.

Fie. 527,2. *C. subcretacea (Tapran), L.
Cret.(Alb.), USA(Okla.); 2a-c, umbilical, spiral,
and edge views, X78 (*2117).

Praeglobotruncana BermOpEz, 1952, *127, p. 52
[*Globorotalia  delrioensis  Prummer, 1931,
*1463, p. 199; OD] [=Rotundina SuUBBOTINA,
1953, *1847, p. 164 (type, Globotruncana stephani
Ganpovrrl, 1942, *768, p. 130)]. Test free, trocho-
spiral, biconvex to spiroconvex, umbilicate, periph-
ery rounded to subangular, with more or less well-
developed peripheral keel, which is most promi-
nent in earlier development; chambers ovate to
subangular; sutures on spiral side radial or curved,
depressed to elevated, commonly thickened or
beaded, on umbilical side depressed and radial;
wall calcareous, finely perforate, radial in struc-
ture, surface smooth to hispid; aperture an interio-
marginal, extraumbilical-umbilical arch, bordered
by apertural lip. [Regarded as containing both
carinate and noncarinate species by Borri, LoEs-
LicH & Tapean (1957, *164), the genus is now
restricted to include only species which have a
peripheral keel or poreless margin. The noncari-
nate species are now placed in Hedbergella.] L.
Cret.(U.Alb.)-U.Cret.(Cenoman.), cosmop.
Fic. 527,3. P. stephani (Ganoorr1), Cenoman.,
Switz.; 3a-c, opposite sides and edge view, X75
(*1183). Fic. 527,4. *P. delrioensis (PLum-
MER), Cenoman., USA(Tex.); 4a-c, umbilical,
spiral, and edge views of topotype, X75 (*1183).

Subfamily ROTALIPORINAE Sigal, 1958

[nom. transl. BANNER & Brow, 1959, p. 8 (ex family Rota-
liporidae Sicar, 1958)]

With primary aperture, and secondary
sutural apertures on umbilical side. L.Crez.
(Alb.)-U.Cret.(Cenoman.-? Turon.).

Rotalipora Brotzen, 1942, *240, p. 32 [*R. turon-
ica, —=Globorotalia cushmani Morrow, 1934,
*1319, p. 199; OD] [=Thalmanninella Sicar,
1948, *1743, p. 101 (type, T. brotzeni, =Globoro-
talia greenhornensis Morrow, 1934, *1319, p.
199)]. Test free, trochospiral, biconvex to plano-
convex, umbilicate, periphery angular, with single
keel; chambers angular-rhomboid; sutures curved
on spiral side, depressed to elevated, and may be
thickened or beaded, on umbilical side radial to
slightly curved, flush to depressed; wall cal-

careous, perforate, radial in structure, surface
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smooth to nodose; primary aperture interiomar- ture per suture on umbilical side, or rarely 2 or
ginal and extraumbilical-umbilical in position more per suture, commonly also with bordering
with bordering lip, single secondary sutural aper- lip or thickened rim. [BorLi, LoeBLICH & TAPPAN

Fic. 528. Rotaliporidae (Rotaliporinae: 1-4, Rotalipora; 5, Ticinella) (p. C659-C662).
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Fic. 529. Globotruncanidae; 1-4, Globotruncana; 5, Abathomphalus (p. C662-C663).

(1957, *164) included with this genus both the
typically keeled species and the nonkeeled forms
described as Ticinella by Reicuer (1950, *1522).
The latter is here recognized as a distinct genus,
characterized by the absence of a keel or poreless
margin.] U.Cret.(Cenoman.-?Turon.), cosmop.
Fic. 528,1,2. *R. cushmani (Morrow); la-c,
spiral, umbilical, and edge views, topotype of
form described as R. turonica BrotzeN, Cenoman.,
?Turon., Ger.-Pol.(Pomerania); 2a-c¢, spiral, um-
bilical, and edge views of topotype of R. cush-
mani (Morrow), Cenoman., USA(Kans.), X63
(*1183). Fic. 528,34. R. greenhornensis
(Morrow); 3a-c, Cenoman., N.Afr.(Algeria);
opposite sides and edge view of topotype of
Thalmanninella  brotzeni Sicar, X75; 4a-c,

© 2

Cenoman., USA(Kans.), opposite sides and edge
view of topotype, X60 (*1183).

Ticinella Rercuer, 1950, *1522, p. 600 [*Anom-
alina roberti GanpoLF1, 1942, *768, p. 100; OD]
[=Globotruncana (Ticinella) ReicHer, 1950,
*1522, p. 600 (obj.)]. Test free, trochospiral,
biconvex to plano-convex, umbilicate, periphery
rounded, and lacking keel or poreless margin,
chambers ovate; sutures on spiral side curved, de-
pressed to elevated, on umbilical side flushed to de-
pressed, radial or slightly curved; wall calcareous,
perforate, radial in structure, surface smooth to
spinose; primary aperture interiomarginal, extra-
umbilical-umbilical, and may be bordered above
by lip, secondary sutural apertures on umbilical
side, commonly one per suture, more rarely 2 or
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Fic. 530. Globotruncanidae; I, Plummerita; 2, Trinitella; 3, Rugoglobigerina (p. C663).

more, and each may be bordered by narrow lip,
which in some specimens may be sufficiently large
to give appearance of a cover plate, although not
as extensive as umbilical tegilla of the Globo-
truncanidae. L.Cret.(U.Alb.)-U.Cret.(Cenoman.),
cosmop. Fic. 528,5. *T. roberti (GANDOLFI),
U.Cret.(Cenoman.), Eu.(Switz.); JSa-c, spiral,
umbilical, and edge views of topotype, X110
(*1183).

Family GLOBOTRUNCANIDAE
Brotzen, 1942

[nom. transl. Morozova, 1957, p. 1111 (ex subfamily Globo-

truncaninae Brorzen, 1942, p. 28)] [=Marginolamellidae

Horker, 1951, p. 485 (partim) (nom. nud.); =Rugoglobi-

gerininae SuBBOTINA in RAUzER-CHERNOUSOVA & FURSENKO,
1959, p. 303]

Test trochospiral, chambers spherical to
angular, commonly truncate or keeled; pri-
mary aperture umbilical, covered by spiral
system of tegilla, wtih accessory intralaminal
and infralaminal apertures. U.Cret.(Turon.-
Maastrichz.).

Globotruncana CusHaian, 1927, *431, p. 91 [*Pul-
vinulina arca CusHaian, 1926, *425) p. 23; OD)]
[ =Rosalinella Marig, 1941, *1215, p. 237, 256,
258 (type, Rosalina linneiana p'ORrsicoNY, 1839,
*1611, p. 101); Marginotruncana Ho¥ker, 1956,
*947, p. 319 (type, Rosalina marginata REuss,
1846, *1538, p. 36); Rugotruncana BRONNIMANN
& Brown, 1956, *235, p. 546 (type, R. rilevi);
Bucherina BRONNIMANN & Browx, 1956, *235, p.
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557 (type, B. sandidgei); Globotruncanella Reiss,
1957, *1529, p. 135 (type, Globotruncana citae
Borrr, 1951, *158, p. 197, =Globotruncana
havanensis Voorwiyk, 1937, *2025, p. 195);
Globotruncanita Reiss, 1957, *1529, p. 136 (type,
Rosalina stuarti pE Lapparent, 1918, *1096, p.
11); Helvetoglobotruncana Reiss, 1957, *1529, p.
137 (type, Globotruncana helvetica Borri, 1945,
*156, p. 226)]. Test free, trochospiral, biconvex,
spiroconvex or umbilicoconvex, broadly umbili-
cate, periphery rounded with poreless margin,
with single keel or truncate with double keel;
chambers ovate, hemispherical, angular rhomboid
or angular truncate; sutures on spiral side curved
or radial, depressed to elevated, may be limbate
and beaded, sutures on umbilical side curved or
radial, depressed or more rarely elevated; wall
calcareous, perforate, radial in structure, surface
smooth, rugose or beaded; primary apertures in-
teriomarginal, umbilical, in well-preserved speci-
mens covered by tegilla, which are perforated by
accessory infralaminal and intralaminal apertures
that become sole openings to exterior; tegilla
commonly partially or wholly broken out in fos-
silization or preserved only as scalloped fragments.
U.Cret.(Turon.-Maastricht.), cosmop. F1c. 529,
1,2. *G. arca (Cusuman), L.Maastricht, USA
(Tex.); la-c, spiral side, umbilical side with well-
preserved tegilla covering entire umbilical region
so as to obscure primary aperture, and edge view;
2, umbilical view, tegilla broken out. exposing
primary umbilical aperture; all X70 (*164).
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Fic. 529,3. G. havanensis Voorwiyk, Maastricht.,
W.Indies(Cuba); 3a-c, opposite sides and edge
view, X79 (*2117). Fic. 5294. G. tlevi
(BRONNIMANN & BRrowN), Maastricht., W.Indies
(Cuba); 4a-c, opposite sides and edge view, X79
(*2117).

Abathomphalus Borri, LoesLicH & Tappan, 1957,
*164, p. 43 [*Globotruncana mayaroensis BoLLl,
1951, *158, p. 198; OD]. Test free, trochospiral,
biconvex to concavo-convex, almost nonumbilicate,
periphery with single or double keel; sutures de-
pressed, curved, and in some forms beaded on spiral
side, depressed and radial on umbilical side; wall
calcareous, perforate, radial in structure, commonly
ornamented with fine nodes, peripheral keels and
sutures may be beaded; primary aperture interio-
marginal, extraumbilical, generally covered by
continuous umbilical tegillum of irregular out-
line, with accessory infralaminal apertures sit-
uated at suture contacts with tegillum. U.Cret.
(Maastricht.), W.Indies(Trinidad)-Mex.-Eu.-Afr.

Fic. 529,5. *A. mayaroensis (Borr1), Trini-

dad; Sa-c, spiral, umbilical, and edge views, X76

(*164).

[Differs from Globotruncana in lacking a wide and deep
umbilicus with sharply angled rim and delicate tegilla ex-
tending from each chamber, and in having an interiomar-

ginal, extraumbilical primary aperture. In Abathomphalus
the umbilical area is not open, the final whorl of cham-

bers all meeting ventrally, although their junction may be
obscured by the single umbilical tegillum, which appears
to be an extension from the final chamber. The accessory

apertures are always infralaminal, not both infralaminal
and intralaminal as in Globotruncana.)

Plummerita BroNNIMANN, 1952, *227, p. 146 [pro
Plummerella BRONNIMANN, 1952 (mon DE LoNG,
1942)] {*Rugoglobigerina ( Plummerella) hantken-
inoides hantkeninoides BRONNIMANN, 1952, *228,
p. 37; OD] [=Rugoglobigerina (Plummerella)
BroNNIMANN, 1952, *228, p. 37 (non Plummerella
pe Long, 1942) (obj.); Rugoglobigerina (Plummer-
ita) BRONNIMANN, 1952, *227, p. 146 (obj.)]. Sim-
ilar to Rugoglobigerina in form but with later
chambers becoming radial-elongate; primary aper-
ture interiomarginal, umbilical, with tegilla and in-

fralaminal and intralaminal apertures. U.Cret.
(Maastricht.), Carib.-USA. Fic. 530,I. *P.
hantkeninoides (BrONNIMANN), W.Indies(Trini-

dad); la-c, opposite sides and edge view of holo-
type, X128 (*164).

Rugoglobigerina BronNiMann, 1952, *228, p. 16
[*Globigerina rugosa PLummer, 1927, *1461, p.
38; OD) [=Rugoglobigerina (Rugoglobigerina)
BrONNIMANN, 1952, *228, p. 17 (obj.); Kuglerina
Bronnimann, 1956, *235, p. 557 (type, Rugo-
globigerina rugosa rotundata BrONNIMANN, 1952,
*228, p. 34)). Test free, trochospiral, biconvex,
umbilicate, periphery rounded; chambers rounded
to spherical; sutures radial to slightly curved on
spiral side, radial on umbilical side, depressed
throughout; wall calcareous, perforate, radial in
structure, surface typically rugose, with numerous
large pustules which may coalesce into distinct
ridges, radiating from mid-point of each cham-
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ber on periphery, more rarely smooth; primary
apertures interiomarginal, umbilical, in well-pre-
served specimens covered by tegilla perforated by
accessory infralaminal and intralaminal apertures
which are only openings to exterior, tegilla tend-
ing to be partially or wholly broken out in preser-
vation. U.Cret.(Turon.-Maastricht.), cosmop.
Fic. 530,3. *R. rugosa (PLumMMER), Maastricht.,
USA(Tex.); 3a-c, opposite sides and edge view,
X 90 (*164).

[Rugoglobigerina resembles Globoiruncana in its apertural
characters and presence of the umbilical tegilla, but differs
in its prominent surface ornamentation and less angular
chambers. Rugoglobigerina may be regarded as the form
ancestral to Globotruncana; various species of the latter
genus seem to have branched off from the main Rugo-
globigerina-stem at different geologic times. Rugoglobi-
gerina differs from Globigerina in having umbilical tegilla
over the primary aperture, in having infralaminal and
intralaminal accessory apertures, and commonly in dis-
playing a characteristic rugose, highly ornamented surface.]

Trinitella BrdnNimMann, 1952, *228, p. 56 [*T.
scorti; OD]. Similar to Rugoglobigerina but with
later chambers compressed and flattened on spiral
side, producing subangular periphery; aperture
umbilical in position, with tegilla and accessory
apertures. U.Cret.(Maastricht.), Carib.-USA.
Fie. 530,2. *T. scotti, USA(Tex.); 2a-c, opposite
sides and edge view, X98 (*164).

Family HANTKENINIDAE Cushman,
1927

[Hantkeninidae Cusuman, 1927, p. 64]

Test planispiral or enrolled biserial; cham-
bers spherical to elongate or clavate; pri-
mary aperture symmetrical and equatorial,
single or multiple, and may have relict or
areal secondary apertures. Paleoc.-Rec.

Subfamily HASTIGERININAE
Bolli, Loeblich & Tappan, 1957

[Hastigerininae Borii, Loesrica & Tappan, 1957, p. 29]
[=Hasterigerininae LoesrLicn & Taeran, 1961, p. 309
(nom. null.))

Test planispiral; chambers spherical to
clavate; primary aperture equatorial, with-
out secondary apertures. Paleoc.-Rec.
Hastigerina THoMsoN in Murray, 1876, *1331, p.

534 [*H. murrayi (=Nonionina pelagica
p’OrsicNY, 1839, *1393, p. 27; OD (M)]
[=Globigerinella Cusuman, 1927, *431, p. 87
(type, Globigerina aequilateralis Brapy, 1879,
*196b, p. 285, =Globigerina siphonifera D’ORBIG-
NY in DE LA SAcRra, 1839, *1611, p. 83]. Test
free, early stage may be slightly trochospiral, adult
planispiral, ranging from involute to loosely
coiled, biumbilicate, periphery broadly rounded;
chambers spherical to ovate; sutures deeply de-
pressed, radial; wall finely to coarsely perforate,
radial in structure, surface smooth, hispid, or
spinose; aperture interiomarginal, broad equa-
torial arch. L.Mio.-Rec., cosmop. Fic. 531,1.
H. siphonifera (p'OrsioNY), Rec., Pac.O.; lab,
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side, apert. views, X54 (*164). Fic. 531,2-4. 3, apert. view of lectotype of H. murrayi Tuom-
*H. pelagica (p’ORrRBIGNY), Rec., S.Atl.O.; 2a, soN (=neotype of Nonionina pelagica p’OrBIGNY)

side, apert. views of hypotype (BMNH-ZF1563); (BMNH-ZF1562), specimen preserved in balsam,

Fic. 531. Hantkeninidae (Hastigerininae: I1-4, Hastigerina: 5-8, Globanomalina; 9, Bolliella; 10, Clavi-
gerinella) (p. C663-C666).
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Fic. 532. Hantkeninidae (Hantkenininae; 1-3, Hantkenina; 4, Cribrohantkenina; Cassigerinellinae;
5, Cassigerinella) (p. C666).

showing protoplasm preserved within test; 4, side
view of paratype; all X36 (*164).

Bolliella BanNER & Brow, 1959, *77, p. 12 [*Hasti-
gerina (Bolliella) adamsi; OD] [=Hastigerina
(Bolliella) Banxer & Brow, 1959, *77, p. 12
(obj.)]. Similar to Hastigerina but with radially
elongate chambers in adult. Rec., Pac.O. Fic.
531,9. *B. adamsi, opposite sides and apert. view
of holotype, X38 (*77).

Clavigerinella Borri, LoesLicH & Tappan, 1957,
*164, p. 30 [*C. akersi; OD]. Test free, plani-
spiral, involute, radially lobulate in outline; early
chambers spherical, later radially elongate or
clavate; aperture an elongate interiomarginal,
equatorial slit extending up apertural face and
bordered laterally by wide flanges which narrow
toward upper extremity of aperture where they
join to form small lip. [Clavigerinella resembles
Hastigerinella in the early globular chambers fol-
lowed by later radial elongate and clavate cham-
bers, but differs in being planispiral, with elevated
equatorial aperture, instead of being trochospiral.]
M.Eoc.-U.Eoc., W.Indies (Trinidad)-N. Am.
Fic. 531,10. *C. akersi, M.Eoc., Trinidad; 10a,b,
side, apert. view of holotype, X49 (*164).
Globanomalina Haque, 1956, *876, p. 147 [*G.
ovalis; OD) [=Pseudohastigerina BANNER &
Brow, 1959, *77, p. 19 (type, Nonion micrus
CoLE, 1927, *355, p. 22)]. Test free, planispiral
to slightly asymmetrical, biumbilicate, chambers
inflated, sutures curved and depressed; wall cal-
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careous, finely perforate, radially built, and bi-
lamellar, surface smooth; aperture an equatorial
arch, with narrow lip, in some specimens with
lip touching previous whorl at its periphery so
as to form 2 lateral apertural openings. Paleoc.-
Oligo., cosmop. Fic. 531,5. *G. ovalis, L.Eoc.,
Asia(Pak.); 5a,b, side, apert. views, X79 (*2117).
Fic. 531,6-8. G. micra (CoLe), M.Eoc., W.
Indies(Trinidad) (6), Mex. (7,8); 6ab, side,
apert. views, X109 (*160); 74,6, side and edge
views of specimen with closely appressed final
chamber closing aperture on periphery and leav-
ing biglobigerinelloid double aperture; 8a,b, side
and edge of typical specimen, X109 (*2117).

[Globanomalina was described originally as trochospiral
and some species which have been assigned to this genus
are trochospiral; they should be transferred to Globorotal-
oides as here redefined. The type-species of Globanomalina
is involute on both sides, and although they are somewhat
larger, topotype specimens are very similar to Nonion
micrus, as figured by BANNER & Brow (*77). The species
arc here regarded as congeneric, and Pseudohastigerina a
synonym of Globanomalina. Pseudohastigerina was de-
scribed as having an imperforate porticus (apertural lip)
and to differ from Globigerinelloides in a reduced num-
ber of relict apertures. In topotypes of Nonion micrus a
considerable degree of variation in the involution is found,
some specimens being completely involute and a majority
partially evolute. Although a distinct apertural lip is
present, this is aparently perforate. In the rarer more
involute specimens among middle Eocene topotypes and
in Paleocene species, the apertural lip may attach to the
previous whorl in the equatorial regicn, leaving the aper-
ture open only laterally, as is common in Biglobiyerinella.
In a plate explanation given by Banxner & Brow (*77, pl. 3,
fiz. 6) Pseudohastigerina was said to be monolamellar
and to have imperforate septa. The apertural face (and
hence septal face) is distinctly perforate, however. Fur-
thermore, according to Reiss (*1530, p. 68) the type-
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species of Psecudohastigerina is like the Hantkeninidae
(bilamellar) in wall structure as are all of the Globi-
gerinacea.]

Subfamily HANTKENININAE Cushman, 1927

[nom. transl. CHAPMAN & PaRrr, 1936, p. 145 (ex family
]

Hantkeninidae Cusuman, 1927

Test planispiral; chambers globular, elon-

gate or spinate; aperture equatorial or areal
and multiple. Eoc.

Hantkenina Cusuman, 1924, *419, p. 1 [*H. ala-
bamensis; OD] [=Hantkenia Cusaman, 1924,
*419, p. 1 (rom. null.) (non Fiscuer, 1885; nec
PreVER, 1902); Sporohantkenina BeErmUpEz, 1937,
*118, p. 151 (type, Hantkenina brevispina CusH-
MaN, 1924, *419, p. 2); Hantkemina (Aragonella)
TuaLMANN, 1942, *1901, p. 811 (type, H. mexi-
cana var. aragomensis NurtraLL, 1930, *1371, p.
284); Hantkenina (Applinella) THaLMaNN, 1942,
*1901, p. 812 (type, H. dumblei WEINZIERL &
AppLiIN, 1929, *2044, p. 402; Hantkenina (Hant-
keninella) BRONNIMANN, 1950, *220, p. 399 (type,
H. alabamensis var. primitiva CUSHMAN & JARVIS,
1929, *509, p. 16)]. Test free, planispiral, in-
volute, biconvex, biumbilicate; chambers rounded,
ovate or radial elongate, generally with single
relatively long, heavy spine at forward margin of
each chamber on periphery and in the plane of
coiling, although spines rarely are absent on one
or more chambers; sutures depressed, radial; wall
calcareous, finely perforate, radial in structure,
surface finely hispid, especially in area just be-
necath aperture on previous whorl; primary aper-
ture interiomarginal, equatorial, triradiate, 2 “rays”
forming slit across base of final chamber face,
third ray arising from center of this slit and ex-
tending up face toward peripheral spine, flaring
slightly to become rounded at its upper end,
vertical slit bordered laterally by apertural flanges
which join above as narrow lip. Eoc.(Ypres.-
Wemmel.), N.Am.-Eu.-S.Am.-Afr.-M.East-Austra-
lia-N.Z.-E.Indies(Borneo). Fic. 532,1. *H. ala-
bamensis, U.Eoc.(Jackson.), USA(Ala.); Iapb,
side, edge views, X27 (*164). Fic. 532,2. H.
aragonensis NUTTALL, Eoc., Mex.; 24,6, side, apert.
view of paratype, X 45 (*164). Fic. 532,3. H.
dumblei WEINZIERL & AppLIN, Eoc., USA(Tex.);
side view of lectotype, X50 (*164).

Cribrohantkenina TraLmanw, 1942, *1901, p. 812,
815, 819 [*Hantkenina (C.) bermudezi (—=Hant-
kenina inflata Howe, 1928, *968A, p. 14); OD].
Test free, planispiral, biumbilicate; chambers sub-
globular, with prominent peripheral spine at for-
ward margin of each chamber, succeeding cham-
bers attached near base of spines, may partally
or completely envelop spine of preceding cham-
ber; sutures distinct, depressed, radial; wall cal-
careous, perforate, surface smooth, finely punctate,
or finely spinose; primary aperture interiomarginal,
equatorial, secondary multiple arcal aperture con-

Protista—Sarcodina

sisting of small rounded or elongate openings above
primary interiomnarginal aperture, in well-devel-
oped specimens terminal portion of chamber may
form a protruding “pore-plate,” which lacks fine
perforations in area between apertural pores and
may cover primary interiomarginal aperture, at-
taching to peripheral margin of previous whorl,
primary interiomarginal aperture and secondary
areal apertures commonly bordered by distinct
protruding lips, and multiple secondary openings
may rarely be filled by later-formed shell growth.
[Differs from Hantkening in having the secondary
multiple areal aperture in the region between the
final spine and the primary interiomarginal aper-
ture.] U.Eoc., N.Am.-W.Indies(Cuba)-Afr.
Fic. 5324. *C. inflata (Howe), Jackson, USA
(Ala.); 4ab, side, apert. views, X50 (*164).

Subfamily CASSIGERINELLINAE
Bolli; Loeblich & Tappan, 1957

[Cassigerinellinae BoLr1, LoeBLicH & TaPpAN, 1957, p. 30]

Test planispiral in early stage, later en-
rolled biserial; chambers spherical to ovate;
primary aperture equatorial in neanic stage,
extraumbilical and alternating in adult.
Oligo.-Mio.
Cassigerinella Poxornt, 1955, *1475, p. 136 [*C.
boudecensis; OD]. Test free, robust, early portion
planispiral and similar to Hastigerina, later with
biserially arranged chambers continuing to spiral
in same plane, biumbilicate, periphery broadly
rounded; chambers globular to ovate and only
few pairs arranged as in Cassidulina to each whorl
of test; sutures distinct, depressed, radial to curved;
wall calcareous, perforate, radial in structure, sur-
face smooth to pitted; aperture interiomarginal,
an extraumbilical arch alternating in position from
one side to next in successive chambers. [Differs
from Cassidulina in having a perforate radial
rather than granular wall structure and in having
an early planispiral stage.] Oligo.-Mio., Eu.-N.
Am.-Carib.-S.Am. Fic. 532,5. *C. boudecen-
sis, M.Olgo., Eu.(Czech.); 5a-c, opposite sides
and edge view showing biserial enrolled test and
arched aperture, X219 (*164).

Family GLOBOROTALIIDAE Cushman,
1927

[Globorotaliidae CusHMaN, 1927, p. 91] [=Marginolamelli-
dae Horker, 1951, p. 485 (partim)} (nom. nud.})

Test trochospiral; chambers ovate, spheri-
cal or angular; primary aperture interiomar-
ginal, extraumbilical-umbilical, and second-
ary sutural apertures may occur on spiral
side. Paleoc.-Rec.

Subfamily GLOBOROTALIINAE Cushman, 1927

(nom. transl. CHAPMAN & PaRR, 1936, p. 145 (ex family
Globorotaliidae CusHMAN, 1927)]

Primary aperture only, on umbilical side.
Paleoc.-Rec.
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Globorotalia Cusuman, 1927, *431, p. 91 [*Pul-  Cusmyan & BermOpez, 1949, *497, p. 35 (type,
vinuling menardis (D’C’)RBIGNY) var. tumida BraDY, Rotalina truncatulinoides p’ORBIGNY in BARKER-
1877, *194, p. 535; OD] [=G. (Truncorotalia) WEeBB & BerTHELOT, 1839, *86, p. 132); Planoro-

Fic. 533. Globorotaliidae (Globorotaliinae; 1-5, Globorotalia; 6, Turborotalia) (p. C667-C668).
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Fic. 534. Globorotaliidae (Globorotaliinae; Globo-
rotalia) (p. C667-C668).

talia Morozova, 1957, *1316, p. 1110 (type,
Planulina membranacea EHRENBERG, 1854, *680, p.
25); Planorotalites Morozova, 1957, *¥1316, p. 1112
(type, Globorotalia pseudoscitula GLAESSNER, 1937,
*793, p. 32); G. (Astrorotalia) TurNovsky, 1958,
*1956, p. 81 (type, G. (A4.) stellaria)]. Test free,
trochospiral, periphery carinate, chambers angular,
rhomboid, or angular-conical; sutures may be
thickened, depressed to elevated; wall calcareous,
finely perforate, but with nonporous keel or periph-
eral band, surface smooth to cancellate or hispid;
aperture interiomarginal, an extraumbilical-umbili-
cal arch bordered by lip, varying from narrow

nm to broad spatulate or triangular flap.
Pualeoc.-Rec., cosmop. Fic. 533,1. *G. tumida
(Braby), Post-Tert, W.Pac.O.(New Ireland);

la-c, opposite sides and edge view, X144 (*164).
Fic. 533,2; 534. G. truncatulinoides (p’ORBIG-
NY), Rec., N.Atl.O.(Canary Is.), (533.2), N.Pac.O.
(Bikini Atoll) (534); 533,2a-¢, opposite sides and
edge view of topotype, X70 (*164); 534, equat.
sec. showing radial bilamellar wall structure,

Protista—Sarcodina

K75 (*1533): Fic. 533,3.
GLaEsSNER, Paleoc., USA(N.].); 3a-c, opposite
sides and edge view, X73 (*1174). Fic. 533,
4,5. G. membranacea (EnrEnBERG), Plio., Eu.
(Sicily); 4, lectotype, here designated, enlarged
(*680); Sa-c, opposite sides and edge view of
topotype, X79 (*2117).

[Although the keeled and nonkeeled forms were previously
regarded by us as congeneric (*164), the nonperforate
peripheral band or keel is here considered to merit generic
distinction; hence the nonkeeled genus Turborotalia is
rcognized as valid. Planorotalia Morozova, 1957, is based
on the species Planulina membranacea EHRENBERG, to which
a Paleocene species commonly has been referred. The
species was recorded originally as occurring in the Weisser
Kalkstein, Antilebanon, Syria (*680, pl. 25, fig. 41), and
Cattolica, Sicily (*680, pl. 26, fig. 43). The Syrian speci-
men may not even be a planktonic species. The specimen
of EnRrenNBERG's fig. 43 (here reproduced) generally is re-
garded as more typical, hence is here designated as lecto-
type. A specimen from the type locality in Sicily, which
is of Pliocene, rather than Paleocene age, is illustrated
also to show the full character of this species. The Paleo-
cene species is to be referred to G. pseudomenardii Bovrrl.]

Turborotalia CusimaN & BeErMUpEz, 1949, *497, p.
42 [*Globorotalia centralis CusuimAN & BERMUDEZ,
1937, *491, p. 26; OD] [=Globorotalia (Turboro-
talia) CusHaMAN & BermODEzZ, 1949, *497, p. 42
(obj.); Acarinina SusBoTiNa, 1953, *1847, p. 219
(tvpe, .. acarinata)]. Test free, trochospiral,
periphery noncarinate; chambers ovate or rounded;
sutures commonly depressed; wall finely perforate,
surface smooth to hispid; aperture interiomarginal,
extraumbilical-umbilical, with  bordering lip.
[Differs from Globorotalia in lacking a keel or
nonporous  peripheral  margin.]  Paleoc.-Rec.
cosmop. Fic. 533,6. *T. centralis (CusHMAN
& BeratUpez), Eoc., W.Indies(Cuba); 6a-c, oppo-
site sides and edge view of holotype, X84 (*16+).

G. pseudoscitula

Subfamily TRUNCOROTALOIDINAE
Loeblich & Tappan, 1961
[Truncorotaloidinae LoesLich & Tappan, 1961, p. 309]

Primary aperture on umbilical side, and
secondary sutural apertures on spiral side.

L.Eoc.-M .Eoc.

Fic. 535. Globorotaliidae (Truncorotaloidinae; 1, Truncorotaloides) (p. C669).
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Fic. 536. Globigerinidae (Globigerininae; 1, Globigerina; 2, Globigerinoides) (p. C669-C670).

Truncorotaloides BRONNIMANN & BermUDEZ, 1953,
*233, p. 817 [*T. rohri; OD]. Test similar to
Globorotalia but with secondary sutural apertures
on spiral side. L.Eoc.-M.Eoc., W.Indies(Trinidad)-
Mex.-USA-Eu. Fic. 535,1. *T. rohri, M.Eoc.,
Trinidad; la-c, opposite sides and edge view of

holotype, X130 (*164).

Family GLOBIGERINIDAE
Carpenter, Parker & Jones, 1862

[nom. correct. Scuurze, 1877, p. 29 (pro family Globi-
gerinida CARPENTER, PARKER & JoNEs, 1862, p. 171) (mom.
conserv. 1CZN Opin. 552)] [All names cited are of
family rank; dagger(+) indicates partim]——[—=Hélico-
steguest D'ORBIGNY, 1826, p. 268 (nom. neg.; nom. nud.);
[=Uvellinat Enrenserc, 1839, table opp. p. 120 (nom.
nud.); =Turbinoidae p’ORBIGNY in DE LA Sacra, 1839, p.
xxxviii, 71 (nom. nud.); =Uvellinida Scumarpa, 1871, p.
164) [=Orbulinida ScruLtze, 1854, p. 52; =Orbulinetta
Haecker, 1894, p. 164; —Orbulinidae Garroway, 1933, p.
326; —=Globigerinidee ScHwacer, 1876, p. 479; =Globi-
gerinidea ScHwaAGeRr, 1877, p. 20; —Globigerininae BUTscHLI
in Bronn, 1880, p. 200; —Globigerinidos Gapea Bulsin,
1947, p. 19 (nom. neg.))

Test trochospiral, streptospiral or globu-
lar, chambers spherical, ovate or clavate;
primary aperture umbilical or spiroumbili-
cal, may have secondary sutural or areal
apertures, bullae, and accessory infralaminal
apertures. U.Cret.(Maastricht. )-Rec.

Subfamily GLOBIGERININAE
Carpenter, Parker & Jones, 1862

[nom. correct. Cusuman, 1927, p. 87 (pro subfamily Globi-
gerinae CARPENTER, PARKER & Jones, 1862, p. 181)] (Al
names cited are of subfamily rank]——[=Globigerinina

© 2009 University of Kansas Paleontological Institute

Jongs in GrisrITH & HEeNrFRrey, 1875, p. 320; —Globigerini-
dae Scuwacer, 1877, p. 20; =Pulleniatininae CusHMAN,
1927, p. 89; =Globorotaloidinae BANNER & Brow, 1959, p. 7]

Test trochospiral to streptospiral; primary
aperture umbilical or spiroumbilical, and
may have secondary sutural apertures. U.
Cret.(Maastricht.)-Rec.

Globigerina p'OrsioNy, 1826, *1391, p. 277 [*G.
bulloides; SD PARKER, JoNEes, & Brapy, 1865,
*1419, p. 36] [=Globigenera Sowermy, 1842,
*1819, p. 154 (nom. null.); Rhynchospira EHREN-
BERG, 1845, *675, p. 358 (type, R. indica); Pylo-
dexia EHRENBERG, 1858, *683, p. 28 (type, P.
tetratrias)]. ‘Test free, trochospiral, chambers
spherical to ovate; wall calcareous, perforate, radial
in structure, surface may be smooth, pitted, can-
cellated, hispid or spinose; aperture interiomar-
ginal, umbilical, with tendency in some species
to extend to slightly extraumbilical position, pre-
vious apertures remaining open into umbilicus.
Paleoc.-Rec., cosmop. Fic. 536,1. *G. bul-
loides, Rec., Adriatic Sea (Porto Corsini, Italy);
la-c, opposite sides and edge view of hypotype,
X 87 (*164).

Beella BaANNER & Brow, 1960, *78, p. 26 [*Globi-
gerina digitata Braby, 1879, *196b, p. 286: OD]
[=Globorotalia (B.) BaxxEr & Brow, 1960, *78,
p. 26 (obj.)]. Test similar to Globigerina, but
final chambers becoming radial-elongate, periph-
ery non-carinate; aperture interiomarginal, extra-
umbilical-umbilical. [Because of the distinctive




C670

Protista—Sarcodina

Fic. 537. Globigerinidae (Globigerininae; 1, Beella) (p. C669-C670).

chamber form, Beella is elevated to generic status.]
Mio.-Rec., S.Atl.O.-Carib. Fic. 537,1. *B.
digitata (Brapy), Rec., Atl.O.; 1a,b, opposite sides
of hypotype, X93 (*164).

Globigerinoides Cusaman, 1927, *431, p. 87
[*Globigerina rubra D'ORBIGNY in DE LA SAGRA,
1839, *1611, p. 82; OD]. Test similar to Globi-
gerina but with secondary sutural apertures on
spiral side. L.Eoc.-Rec., cosmop. Fic. 536,2.
*G. ruber (D’OrBIGNY), Rec., Carib.; 2a-c, oppo-
site sides and edge view of hypotype, X 73 (*164).

Globigerinopsis BoLri, 1962, *163A, p. 281 [*G.
aguasayensis; OD]. Test free, trochospiral; cham-
bers spherical to ovate; wall calcareous, perforate,
radial in structure, surface smooth, punctate, can-
cellate, hispid or spinose; aperture in the early
stage interiomarginal, umbilical, later becoming
spiroumbilical. [Differs from Globigerina in the
spiroumbilical aperture and from Hastigerinella
in lacking the radially elongate or clavate cham-
bers.] Mio., W.Indies(Dominican Republic)-S.Am.
(E.Venez.). Fic. 537A,1. *G. aguasayensis,
Mio., Venez.; la-c, opposite sides and edge of
holotype, showing extended aperture on the spiral
side, X 43 (*163A).

Globoconusa KuariLov, 1956, *1037, p. 249 [*G.
conusa (=Globigerina daubjergensis BRONNIMANN,
1953, *230, p. 340); OD]. Test small, trocho-
spiral, similar to Globigerina, but commonly with
strongly convex spiral side; chambers inflated and
globular, increasing rapidly in size; wall char-
acteristically spinose; aperture a small rounded
umbilical opening, with one or more tiny sec-
ondary sutural openings on spiral side against early
whorl. [The type-species, G. conusa, was de-
scribed from the Danian of Azerbaidzhan, but is
apparently conspecific with Globigerina daubjer-
gensis, originally described from Denmark, but
of world-wide occurrence in Danian strata. Al-
though Globoconusa was described as high-spired,

(@) 2

the type-species is quite variable as to height of
spire.] Paleoc.(Dan.), Eu.-N.Am.-Carib.-USSR-S.
Am. Fic. 538,1,2. *G. daubjergensis (BRONNI-
MANN), Sweden (1), USA(Tex.) (2); la-c, op-
posite sides and edge of low-spired hypotype;
2a-c, opposite sides and edge of high-spired hypo-
type, X146 (*1174).

Globoquadrina Finray, 1947, *717¢, p. 290
[*Globorotalia dehiscens CuapmaN, Parr, & CoL-
Lins, 1934, *326, p. 569; OD]. Test free, trocho-
spiral, umbilicate; aperture interiomarginal, um-
bilical, covered above by apertural flap which may
vary from narrow rim to elongate toothlike
projection, and in openly umbilicate forms earlier
apertures remain open into umbilicus. [Globo-
quadrina differs from Globigerina in having promi-
nent apertural flaps covering each aperture.] U.

Fic. 537A. Globigerinidae (Globigerininae;
1, Globigerinopsis) (p. C670).
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Fic. 538. Globigerinidae (Globigerininae; 1,2, Globoconusa) (p. C670).

Eoc.-Mio., Australia-N.Z.-Carib. Fic. 5396.
*G. dehiscens (CHAPMAN, PaRR, & CoLLINS), Mio.,
Australia; 6a-c, opposite sides and edge view of
hypotype, X107 (*164). Fic. 539,5. G. alu-
spira (CusHMAN & Jarvis), Mio., Jamaica; um-
bilical view of holotype, showing prominent um-
bilical toothlike projections comprising apertural
flaps of final whorl of chambers, X54 (*164).

Globorotaloides Borri, 1957, *159, p. 117 [*G.
variabilis; OD] [=Globigerina (Eoglobigerina)
Morozova, 1959, *1317, p. 1115 (type, G. (E.)
eobulloides)]. Test free, low trochospiral coil;
chambers subglobular to spherical; sutures de-
pressed; wall calcareous, finely perforate, surface
smooth to pitted or hispid; aperture interiomar-
ginal, extraumbilical to umbilical in position, and
may have small lip. U.Cret.(Maastricht.)-Rec.,
cosmop. Fic. 540,1,2. *G. variabilis, Mio.,
W.Indies(Trinidad); Ia-c, opposite sides and edge
view of holotype; 2a-c, paratype, allX67 (*159).
Fic. 540,3. G. eobulloides (Morozova),
Paleoc.(Dan.), USSR(Crimea); 3a-¢c, opposite
sides and edge view of holotype, X100 (*1317).

[Globorotaloides was originally described as having an
asymmetrical final chamber of bulla-like form. Gerontic
specimens with atypical final chamber, of larger or smaller
than normal size and commonly asymmetrical in position
may occur in many species of planktonic and benthonic
genera; hence, this feature is not regarded as of generic
importance. The genus is here recognized as differing
from Globorotalia and Tuborotalia in its globular cham-
ber form and higher aperture of umbilical or nearly
umbilical position. The type-species shows a relationship
to both Globigerina and Globoquadrina, and Globorotaloides
may have been ancestral to both. It first appears in the
latest Maastrichtian.]

Hastigerinella Cusuman, 1927, *431, p. 87 [*Hasti-
gerina digitata RHUMBLER, 1911, *1572a, p. 202
(non Globigerina digitata Brapby, 1879) —Hasti-
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gerinella rhumbleri Garroway, 1933, *762, p.
333; OD]. Test free, trochospiral, early portion
with globular chambers, later chambers radially
elongate, clavate or cylindrical, with elongate
spines concentrated at outer ends of chambers,
but commonly broken away in fossil or dead
shells; aperture a broad interiomarginal, extra-
umbilical-umbilical arch, gradually increasing in
extent to reach periphery or become spiroumbili-
cal. [With the recognition of Beella as a valid
genus and Globigerina digitata Brapy as its type,
the species Hastigerina digitata RHUMBLER is no
longer a homonym, as the 2 species were not
originally placed in the same genus and are not
now considered to be congeneric.] Rec., Atl.O.-
Pac.O. Fic. 539,4. *H. digitata (RHUMBLER),
Atl.O.; 4a,b, opposite sides, X8.5 (*1572a).

Pulleniatina Cusuman, 1927, *431, p. 90 [*Pullenia
obliqueloculata PARKER & JoNEes, 1865, *1418, p.
368; OD]. Test free, globose, trochospiral to
streptospiral, early portion as in Globigerina, with
open umbilicus, later chambers completely en-
veloping entire umbilical side of previous trocho-
spiral coil, and thus appearing involute; aperture
interiomarginal, in young a broad umbilical arch,
as in Globigerina, in adult a broad low extra-
umbilical arch at base of final enveloping cham-
ber, bordered above by thickened lip but because
of streptospiral plan of growth, not directly open-
ing into earlier umbilicus. [Pulleniatina resembles
Globigerina in early development but differs in
its later streptospiral coiling with embracing final
chamber and its characteristic extraumbilical
peripheral aperture. It differs from Globigerapsis
in having a single aperture, rather than multiple
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apertures in the final chamber against sutures of S.Atl.O. (1), Pac.O. (2); la-c, opposite sides and
the early coil.] Plio.-Rec., cosmop. Fic. 539, edge of paratype, X82; 2, dissected hypotype
1,2. *P. obliqueloculata (PARKER & JoNEs), Rec., showing neanic Globigerina stage with typical

Fic. 539. Globigerinidae (Globigerininae; 1,2, Pulleniatina; 3, Subbotina; 4, Hastigerinella; 5,6, Globo-
quadrina) (p. C670-C673).
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Fic. 540. Globigerinidae (Globigerininae; 1-3, Globorotaloides) (p. C671).

umbilical aperture and change in plane of coiling
with later development, X57 (*164).

Subbotina BroTzeN & Pozaryska, 1961, *243, p.
160 [*Globigerina triloculinoides PLumnmer, 1927,
*1461, p. 134; OD]. Test trochospiral; chambers
increasing rapidly in size and strongly inflated;
sutures depressed; wall calcareous, perforate, radial
in structure, surface reticulate or pitted, rather
than spinose; aperture umbilical-extraumbilical,
with distinct lip. [Originally defined solely on
the basis of wall surface, the present genus ap-
parently includes species which are closely similar
in form and apertural character. The coarsely
pitted surface is found in species with low and
slightly extraumbilical aperture and distinctive
lip, none of which are found in typical Globi-
gerina.] Paleoc.(Dan.)-Rec., cosmop. F1c. 539,
3. *S. triloculinoides (PLumater), Midway., USA
(Tex.); 3a-c, opposite sides and edge view of
topotype, X73 (*1174).

Subfamily SPHAEROIDINELLINAE
Banner & Blow, 1959
[Sphaeroidinellinae BanNer & Brow, 1959, p. 5]

Test trochospiral; chambers with flange-
like margins; wall with secondary thicken-
ing and reduced perforations; primary aper-
ture umbilical, may have secondary sutural
apertures. Mio.-Rec.

Sphaeroidinella Cusuman, 1927, *431, p. 90
[*Sphaeroidina dehiscens PARKER & JonEs, 1865,
*1418, p. 369; OD]. Early portion trochospiral,
with 2 or 3 much-embracing chambers of final
whorl enveloping early whorl, chambers with

©2

marginal flanges extending out toward those of
opposing chambers and partially obscuring arched
apertures; wall calcareous, perforate, pores ex-
tremely large and closely arranged in early stage,
giving an almost lattice-like appearance, area
between pores raised and cancellated; in later
chambers somewhat irregularly fimbriate or scal-
loped flange of clear shell material, relatively pore-
less, is formed around chamber base, tending to
coalesce laterally and become much produced, ex-
terior surface of final chambers becoming smooth
and glassy due to external secondary deposit;
primary aperture in young interiomarginal and
umbilical, as in Globigerina, but later covered by
embracing final chamber; one or more sutural
secondary apertures may occur on opposite sides
of final chamber, and may be partially obscured
by overhanging chamber flanges which parallel
sutures, or chambers may be distinctly separated,
with wide open area between flanges of opposing
chambers, with small arched bullae crossing the
sutural slit and partially covering apertural re-
gions, walls of bullae smoothly finished and with
finer pores than in chambers, although similarly
spaced. U.Mio.-Rec., cosmop. Fic. 541,1-3. *S.
dehiscens (ParkER & JonEs), Rec., Pac.O. (1,3),
Atl.O. (2); lab, side and edge views of paratype,
showing well-developed sutural flanges; 3, small
paratype showing bulla over sutural aperture: 2,
dissected hypotype showing neanic
stage with large pores and umbilical aperture: all
X 38 (*164).

Sphaeroidinellopsis BANNER & Brow, 1959, *77, p.
15 [*Sphaeroidinella dehiscens subdehiscens BrLow,

Globigerina

009 University of Kansas Paleontological Institute
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1959, *149, p. 195; OD]. Test trochospiral, simi- ondary layer reducing porosity; primary aperture
lar to Globigerina, with wall structure like that umbilical, with bordering lip, no sutural secondary
of Sphaeroidinella, primary wall covered by sec- apertures. L.Mio.-U.Mio., S.Am.-Carib.-Indon.-N.

Fic. 541. Globigerinidae (Sphaeroidinellinae; 1-3, Sphaeroidinella; Orbulininae; 4-7, Orbulina; 8, Globi-
gerapsis; 9,10, Porticulasphaera; 11,12, Candeina) (p. C673-C676).

© 2009 University of Kansas Paleontological Institute
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Fic. 542. Globigerinidae (Sphaeroidinellinae; 1,
Sphaeroidinellopsis) (p. C673-C675).

Z.-Eu——F1c. 542,1. *S. subdehiscens (BrLow),
Mio., Venez.; la-c, opposite sides and edge of
holotype, X47 (*77).

Subfamily ORBULININAE Schultze, 1854

[nom. transl. CusuMmaN, 1927, p. 89 (ex family Orbulinida
ScHuLTzE, 1854)] [=Candeininae CusHMAN, 1927, p. 90]

Test trochospiral to streptospiral, later
stage enveloping or globular; primary aper-
ture not visible in adult, secondary apertures
multiple and sutural or areal. Eoc.-Rec.
Orbulina p’ORBIGNY 1n DE LA SAGRA, 1839, *1611,

p. 2 [*0. universa; OD (M)] [=Coscinosphaera
StuarT, 1866, *1845, p. 328 (type, C. ciliosa);
Candorbulina JeoLitscHka, 1934, *986, p. 20
(type, C. universa); Biorbulina BLow, 1956, *148,
p. 69 (type, Globigerina bilobata p’ORBIGNY, 1846,
*1395, p. 164)]. Test free, adult generally spheri-
cal and composed of a single chamber, rarely 2-
or 3-chambered, early chambers trochospiral in
microspheric form, in adult the globigerine coil
may remain visible at one side or may be com-
pletely enveloped by final spherical chamber, or
test may consist of number of completely envel-
oping, concentric globular chambers (probably
megalospheric form); primary aperture interio-
marginal, umbilical in early globigerine stage
where this is present, areal in adult, with numerous
small openings scattered over one side or over
much of test, small sutural secondary openings
commonly found around early globigerine cham-
bers of specimens where these are visible at sur-
face; in sexual reproduction gametes formed with-
in spherical test, accompanied by gradual resorp-
tion of wall of early globigerine chambers and in
Recent forms by descending vertical migration in
water column from surface to depth of about 300
m., gametes then escaping through large perfora-
tions in wall; gametes biflagellate, with homo-
geneous nucleus, no axostyle, and with large oily
inclusion (*1105); cytoplasm with abundant areo-
lated ectoplasm surrounding test; pseudopodia

© 2009 University of Kansas Paleontological Institute
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elongate, radiating, numerous and rigid. L.Mio.-
Rec., cosmop. Fic. 541,4-7. *O. universa,
Rec., Atl.O. (4-6), Mio., USA(Fla.) (7); 4, typical
spherical microspheric specimen, with globigerine
stage completely enclosed, X40; 5,6, 2- and 3-
chambered (probably megalospheric forms), X40;
7, microspheric hypotype with globigerine stage
visible at side of test, X70 (*164).

[Surface specimens of Orbulina commonly contain embry-
onic globigerine chambers (*200, *1105), which are resorbed
during gamete formation and accompanied by gradual
descent of specimens in water column. Brapy (*200, p.
609, 610) noted that specimens taken from the bottom
had thicker walls, which were commonly laminated, ‘af-
fording clear evidence that the increase in thickness has
taken place . . . by the formation of successive layers . .. ."
The enclosed spheres are loose and easily separated.
Furthermore, 2-chambered shells were not infrequent in
bottom-ooze, and rarely 3-chambered ones occur. LE CaLviz
(*1105) postulated that a benthonic stage might alternate
with the planktonic one in Orbulina (as in Tretomphalus),
but no direct evidence is available, the life cycle of the
planktonic species being yet only partially known owing
to the difficulties in culturing them. Possibly these bottom-
specimens represent a megalospheric test, the so-called
Biorbulina representing specimens with the proloculus vis-
ible at the side, just as the early coiled stage of the micro-
spheric form can be seen at one side of some planktonic
specimens, and specimens with concentric spherical cham-
bers (*200, pl. 81, fig. 26) may represent completely in-
volute megalospheric tests, just as some of the surface
specimens completely enclose the small globigerine cham-
bers of the microspheric test (*200, pl. 81, fig. 13). Fur-
ther studies of living specimens of the planktonic genera
are needed.]

Candeina pD’ORBIGNY in DE LA SAGRa, 1839, *1611,
p. 107 [*C. mitida; OD (M)]. Test free, trocho-
spiral, relatively high-spired; chambers inflated;
primary aperture in early stage interiomarginal,
umbilical, later with tiny secondary sutural aper-
tures on each side of primary aperture; no pri-
mary opening in adult tests, small rounded sutural
secondary apertures almost completely surround-
ing later chambers. [In its development Candeina
is similar to Globigerina and then to Globigerin-
oides, but differs in the absence of a primary aper-
ture in the adult, and in the numerous small
sutural secondary openings on both spiral and
umbilical sides of the adult.] Mio.-Rec., cosmop.
Fic. 541,11,12. *C. nitida, Rec.,, AtlO.;
11a-c, opposite sides and edge of hypotype show-
ing numerous sutural secondary apertures, X82;
12, dissected hypotype showing neanic Globi-
gerinoides stage with primary umbilical aperture,
X77 (*164).

Globigerapsis Borri, LoesLicH & Tappan, 1957,
*164, p. 33 [*G. kugleri; OD]. Test free, sub-
globular; early portion trochospiral, with sub-
globular chambers, final chamber embracing and
covering umbilical region of early coil; primary
aperture interiomarginal, umbilical in young stage,
covered in adult by enveloping final chamber, with
2 or more arched sutural secondary apertures at
lower margin of final chamber, at contact with
sutures of earlier whorl. Eoc., Carib.-N.Am.-S.Am.-
Eu.-N.Z.-Japan. Fic. 541,8. *G. kugleri, W.
Indies (Trinidad); 8a-c, opposite sides and edge
view of holotype, showing early trochospiral
stage and later embracing chamber with sutural
openings, X72 (*164).
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[Differs from Globigerinatheka in lacking the small angu-
lar bullae covering the secondary apertures. It differs from
Globigerinoides in the absence of an umbilical primary
aperture in the adult and from Globigerinoides and Porti-
cutlasphaera in lacking multiple apertures in earlier cham-
bers. Sairo (1962, *1620, p. 219, 220) erroneously regarded
G. kugleri as a synonym of Globigerina mexicana, because
of the poor original figures of the latter. As the holotypes
of the 2 species are specifically distinct, as here recognized,
G. kugleri is not a synonym of G. mexicana. Saito also
““‘emended’ the generic description and erroneously ‘‘desig-
nated” G. mexicana as type-species for Globigerapsis,
though it was already the type-species for Porticulasphaera.
As comparison of the holotypes of G. kugleri and P. mexi-
cana shows them to be both specifically and generically
distinct, SarTo’s generic emendations are invalid. New
type designations are impossible under the Rules of Zoologi-
cal Nomenclature as these have been previously desig-
nated and are irrevocably fixed; hence Globigerina mexi-
caniz cannot be regarded as the type-species of Globigerap-
sis.

Porticulasphaera BorLi, LoeBLicH & Tappan, 1957,

*164, p. 34 [*Globigerina mexicana CusHMAN,
1925, *421, p. 6 =Porticulasphaera beckmanni
Sarto, 1962, *1620, p. 221; OD]. Test free, sub-
globular, early portion trochospiral, final cham-
ber much inflated to almost spherical and strongly
enveloping, covering umbilical region of early
coil; primary aperture in early portion interio-
marginal umbilical, covered by final enveloping
chamber of adult, secondary sutural openings on
spiral side. M.Eoc., N.Am.-Eu.-Carib.-Japan.
Fic. 541,9,10. *P. mexicana (Cusuman), W.Indies
(Trinidad); 94,6, spiral side and edge view of
hypotype, showing early trochospiral coil, final
enveloping chamber and secondary sutural aper-
tures; 10, dissected hypotype showing neanic
Globigerina-stage with umbilical aperture, coarse
perforations, fine spines, and thick radially per-
forated final chamber wall, X 45 (*164).

[Porticulasphacra resembles Orbulina in its strongly em-
bracing although less inflated final chamber but differs in
having the early coil always visible and in having sec-
ondary sutural openings but no areal secondary apertures.
Sarro (1962, *1620, p. 219-221) erroneously designated a
new type-species (P. beckmanni Saito, 1962) for Porti-
culasphaera in an ‘‘emendation” of the genus. The original-
ly designated type-species” cannot be changed according to
the International Rules. On the basis of the poor original
figures of G. mexicana (the true type-species of Porti-
culasphaera), Sarro believed Globigerapsis kugleri to be a
synonym. Examination of the holotype in the U.S. National
Museum shows G. mexicana to be distinct from G. kugleri
and similar to the better-preserved specimens here illus-
trated, even though not all the generic characters were
well shown in the original figures. Porticulasphaera beck-
manni is a junior synonym of Globigerina mexicana. Er-
roneous later identification as G. mexicana of other speci-
mens has no bearing on the status of the species, which
must include only forms conspecific with the holotype.
Saito’s '‘emendations’” of Globigerapsis and Porticulasphaera
are therefore invalid, as are the “'designations” of new
type-species for these genera.)

Subfamily CATAPSYDRACINAE
Bolli, Loeblich & Tappan, 1957

[Catapsydracinae BoiLi, LoesLicH & Taepan, 1957, p. 36]
[=Globigerinatellinae SicaL, 1958, p. 263; =Globigeriniti-
nae BermODEZ, 1961, p. 1.261]

Test trochospiral to enveloping; chambers
spherical to ovate; primary aperture umbili-
cal, may have secondary sutural or areal
apertures, one or more apertural bullae pres-
ent in adult, with infralaminal accessory
apertures. M.Eoc.-Rec.

Protista—Sarcodina

Catapsydrax Borri, Loesrici & Tappan, 1957,
*164, p. 36 [*Globigerina dissimilis CUSHMAN &
BermUDpEZ, 1937, *491, p. 25; OD]. Test free,
similar to Globigerina in early development, with
primary umbilical aperture; adult with single um-
bilical bulla over aperture, and with one or more
accessory infralaminal apertures. M.Eoc.-Mio.,
Carib.-N.Am.-Eu. Fic. 543,12. *C. dissimilis
(CusuMmaN & BermUpEz), Eoc., Cuba (1), Oligo.,
W.Indies(Trinidad) (2); la-c, opposite sides
and edge view of holotype; 24,6, edge and um-
bilical views of hypotype; all X46 (*164).

Globigerinatella CusHMaN & STAINFORTH, 1945,
*525, p. 68 [*G. insueta; OD). Test free, sub-
globular, early portion trochospiral, final chamber
embracing and obscuring interiomarginal, umbili-
cal primary aperture, later chambers with sec-
ondary sutural and areal apertures which are sur-
rounded by distinct lips and may be covered by
small knobby pustule-like areal bullae and more
irregular spreading sutural bullae, all bullae with
infralaminal accessory apertures. L.Mio., Carib.-
N.Am.-Pac.O. Fic. 543,3,4. *G. insueta, L.
Mio., W.Indies(Trinidad); 34,6, spiral and edge
views of paratype showing early trochospiral stage,
enveloping final chamber, and areal and sutural
bullae; 4, dissected topotype showing areal aper-
ture exposed when bulla is partially removed and
infralaminal accessory openings at margin of re-
maining part of the bulla, X93 (*164).

Globigerinatheka BronNIMaNN, 1952, *226, p. 27
[*G. barri; OD]. Test free, globular, early cham-
bers trochospiral, as in Globigerina, later with large
enveloping final chamber covering previous um-
bilical side, as in Orbulina; sutures depressed, ra-
dial; primary aperture interiomarginal, umbilical,
but covered in adult by final enveloping chamber,
secondary sutural apertures on spiral side, covered
by small bullae, each with one or more infralaminal
accessory apertures. [Globigerinatheka is similar
to Globigerapsis but has bullae covering the sutural
apertures.] M.Eoc.-U.Eoc., W.Indies(Trinidad).

Fic. 543,5. *G. barri, M.Eoc.; 5a-c, opposite
sides and edge of hypotype, X72 (*164).

Globigerinita BronNMaNy, 1951, ¥224, p. 18 [*G.
naparimaensis; OD) [=Turborotalita Brow &
BanNErR in EamEes, BannNer, Brow & CLARKE,
1962, *651, p. 122 (type, Truncatulina humilis
Brapy, 1884, *200, p. 665)]. Test free, trocho-
spiral, final chamber modified and extending
across umbilical region; primary aperture interio-
marginal and umbilical, but in adult covered by
modified final chamber which extends across um-
bilical region, one or more small arched supple-
mentary apertures present at umbilical margin
of final chamber. Mio.-Rec., cosmop. Fic. 543,
8. *G. naparimaensis, Mio., W.Indies(Trinidad);
8a-c, opposite sides and edge view of holotype,
with primary umbilical aperture visible on penulti-
mate chamber through thin-walled modified last
chamber which has 2 supplementary apertures,
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[Turborotalita was based on species with the umbilical-

163 (* . 543,9. G. parkerae LoEs-
. ( 164)' Fig Slf’M 179 ; bilical extraumbilical aperture covered by a bulla that ‘““may take
LIcH & TappaNn, Rec., Gu €X.; 7a,0, umbilica the apparent form of a modified final chamber, which
spreads ventrally partially or wholly to conceal the ventral

and edge of holotype, X140 (*1170).

Fic. 543. Globigerinidae (Catapsydracinae; 1,2, Catapsydrax; 3,4, Globigerinatella; 5, Globigerinatheka;
6, Tinophodella; 7, Globigerinoita; 8,9, Globigerinita) (p. C676-C678).
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umbilicus.”” Globigerinita parkerae was also included in
this genus by BLow & BANNER. As can be seen in the illus-
tration of the holotype of G. naparimaensis given here
(Fig. 543,8), the primary aperture is extraumbilical and
covered by a modified final chamber. Specimens included
by various authors in Globigeriniza, but which have true
bullae rather than such a modified final chamber, are cor-
rectly referred to Tinophodella.]

Globigerinoita BRONNIMANN, 1952, *226, p. 26 [*G.

morugaensis; OD]). Test free, trochospiral; pri-
mary aperture umbilical in position, as in Globi-
gerina, with one or more secondary sutural aper-
tures on spiral side, as in Globigerinoides, with
primary aperture covered by umbilical bulla, sec-
ondary apertures of spiral side may be covered by
sutural bullae, with commonly 2 or 3 accessory
infralaminal apertures at margins of each bulla.
U.Mio., W.Indies(Trinidad). Frc. 543,7. *G.
morugaensis; 7a-c, opposite sides and edge view
of holotype, X 130 (*164).

Tinophodella LoesLicH & Tappan, 1957, *1170, p.
113 [*T. ambitacrena; OD]. Test free, trocho-
spiral, similar to Globigerina; primary aperture
interiomarginal, umbilical, but in adult completely
covered by irregular umbilical bulla expanding
along earlier sutures, numerous accessory apertures
along bulla margins at junction with sutures of
earlier chambers and along contact with primary
chambers. [Differs from Globigerinita in having
a distinct umbilical bulla with numerous small
accessory apertures opening beneath its margin,
whereas Globigerinita has a modified final cham-
ber with supplementary apertures.] Mio.-Rec., Atl.
O.-Carib.-Eu. Fic. 543,6. *T. ambitacrena,
Rec., Atl.; 6a-c, opposite sides and edge of holo-
type showing distinct umbilical bulla with mar-
ginal accessory apertures, X73 (*1170).

Superfamily ORBITOIDACEA
Schwager, 1876

[nom. correct. LoesLicn & Tappan, 1961, p. 310 (pro super-
family Orbitoidicae BrONNIMANN, 1958, p. 167)]—[In
synonymic citations superscript numbers indicate taxonomic

rank assigned by authors (superfamily, 2family group,
8group); dagger(+) indicates partim]——[—=3Fenestrifera
Gray, 1858, p. 270; ==Orthoklinostegiat EiMER & FICKERT,

1899, p. 685 (mom. nud.}); =?Flexostylidiat RHUMBLER in

KUkeNTHAL & KRUMBACH, 1923, p. 87; —1Bilamellideat Reiss,

1957, p. 127 (noem. nad.); =Discocyclinidea Puri, 1957, p.
139]

Test basically coiled, with radially lam-
inated calcite walls, primarily formed double
septa, walls of 2 layers, outer lamella cov-
ering all previously deposited parts of test
as well as forming new chamber, inner lin-
ing confined to each chamber and wedging
out at margins, present on distal face of
chamber interior, on its roof and lateral
walls. Cret.-Rec.

Family EPONIDIDAE Hofker, 1951

[nom. correct. THALMANN, 1952, p. 984 (pro Eponidae Hor-
xer, 1951, p. 321)]——[Superscript numbers indicate taxo-
nomic rank assigned by authors (Yfamily, 2subfamily; dag-
ger (1) indicates partim] [=1Radiolatat Croucn, 1827, p. 41
(nom. nud.); = Radiolididaet Brooemr, 1839, p. 321,

Protista—Sarcodina

=1Cyclospiridae EiMER & Fickert, 1899, p. 702 (pro Cyclo-
spira EIMER & Fickert, 1899, non HaLL & Crarke, 18%4;
—=Z2Pulvinulininae Scrusert, 1921, p. 152; =1Pulvinulinidae
Horker, 1951, p. 448; —2Eponidinae SuBBOoTINA in RAUZER-
CHERNOUSOVA & FursENKoO, 1959, p. 269]

Test free, low trochospiral coil or may be
uncoiled; aperture basal or areal, single or
multiple, and may be covered by plate or
spongy material. Paleoc.-Rec.

Eponides pE MonTFoRT, 1808, *1305, p. 127 [*Nau-
tilus repandus FicuteL & Moy, 1798, *716, p.
35; OD] [=Pulvinulus Lamarck, 1816, *1089, p.
14 (obj.); Placentula Lamarck, 1822, *1090, p.
620 (type, P. pulvinata, =Nautilus repandus
FicHTeL & Movrr, 1798) (non Placentulae SoL-
pan1, 1793, *1810, p. 237, pl. 161a-d); Pulvinulina
PARKER & JoNEs in CARPENTER, PARKER, & JONEs,
1862, *281, p. 200, 210 (obj.); Eponidopsis Reiss,
1960, *1533, p. 16 (type, Eponides lornensis Fin-
LAy, 1939, *717a, p. 522)]. Test free, trocho-
spiral, biconvex, periphery angled to distinctly
carinate with narrow to broad depression in um-
bilical region (pseudoumbilicus), septa double,
with intraseptal passages, sutures curved on spiral
side, nearly radial to curved or sigmoid on um-
bilical side; wall calcareous, finely perforate, radial
in structure, bilamellar, with septa primarily
doubled, surface may have secondarily formed
pustules or ridges formed on previous whorl be-
low aperture; primary aperture an interiomarginal
arch without internal tooth plate, intercameral fora-
men may be restricted and partly areal in position.
Eoc.-Rec., cosmop. Fic. 544,1. *E. repandus
(FicHTEL & MoLL), Rec., Italy(Gulf Naples); la-c,
opposite sides and edge view of neotype, X39.
(*1186).

[The validity of Eponides has recently been questioned be-
cause of poor original figures and illustrations and later
erroneous references to it of dissimilar forms. For greater
stability in nomenclature, a neotype was selected for
Nautilus repandus from the type area (LoeBLIicH & Tarpan,
1962, #1186, p. 35, 36) and is here illustrated. The recently
proposed Eponidopsis is a junior synonym of Eponides,
Pulvinulus, Placentula, and Pulvinulina, and all of the last
3 would have priority over Eponidopsis if Eponides were
suppressed as a nomen dubium, as suggested by REtss

(1960, *1533). Selection of a neotype places the genus
Eponides on a firm basis, however.}

Cibicorbis HapLey, 1934, *846, p. 26 [*C. herricki;
OD] [=Sakhiella Haque, 1956, *876, p. 155
(type, S. nammalensis)]. Test trochospiral,
periphery angled and carinate, biconvex to plano-
convex, spiral side evolute and flattened, umbilical
side elevated and involute, later chambers tend-
ing to become inflated; chambers broad, low,
arched, increasing more rapidly in breadth than
in height, resulting in somewhat flaring outline;
sutures curved, distinct, thickened and elevated;
wall calcareous, coarsely perforate, radial in struc-
ture, viz., in C. nammalensis (Haque), unknown
in C. herricki, lamellar character not described;
aperture an interiomarginal slit on umbilical side,
extending from near umbilicus to periphery and
covered by large apertural flap which projects over
region. Paleoc.-Oligo., Carib.(Cuba)-

umbilical
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Asia(Pak.). Fic. 544,2. *C. herricki, Oligo., sts (Haque), Paleoc., Pak.; 3a-c, opposite sides
Cuba; 2a-c, opposite sides and edge view of para- and edge view of holotype, X23 (*876).
type, X60 (*2117). Fic. 544,3. C. nammalen- Cincoriola Haque, 1958, *877, p. 103 [pro Punjabia

Fic. 544. Eponididae; 1, Eponides; 2,3, Cibicorbis; 4, Cribrogloborotalia; 5, Cincoriola; 6, Hofkerina
(p. C678-C680).
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Fic. 545. Eponididae; 1,2, Hofkerina (p. C680).

Haque, 1956, *876, p. 152 (obj.) (non EaMes,
1952)] [*Punjabia ovoidea Haque, 1956, *876, p.
153; OD]. Test trochospiral, spiral side truncate,
flattened, evolute, opposite side umbilicate, in-
volute, umbilical region covered with a perforate
plate; wall calcareous, radially built, lamellar char-
acter unknown; aperture an interiomarginal slit
near umbilicus or consisting of perforations in

umbilical plate. Paleoc., Asia(Pak.). Fic. 544,
5. *C. ovoidea (HaqQuEe); 5a-c, opposite sides and
edge of holotype, X36 (*876).

Cribrogloborotalia CusHatan & BernCDEz, 1936,
*490, p. 63 [*C. marielina; OD]. Test free, trocho-
spiral, plano-convex, with flattened spiral side
and elevated umbilical side, margin of apertural
face sharply angled, resulting in subconical cham-
bers; wall calcareous, finely perforate, wall struc-
ture and lamellar structure unknown;: aperture
consisting of numerous rounded areal pores scat-
tered over sharply defined apertural face. Eoc.,
Carib. (Cuba)-USA (Fla.). Fic. 5444, *C.
marielina, Cuba: +4a-c, opposite sides and edge view
of holotype. X36 (*2117).

[Similar to Eponides in the sharply angled apertural face.
differing in presence of the areal aperture and absence of
an interiomarginal one. It differs from Poreveponides in
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the sharply angled apertural face, absence of an interio-
marginal aperture, in the elevated, rather than depressed,
umbilical side, and the closed umbilical area. It is not
considered to be related to the planktonic Globorotalia.]

Hofkerina CuapnmaN & Parr, 1931, *324, p. 237
[*Pulvinulina semiornata HowcHin, 1889, *966,
p. 14; OD]. Test free, large, to 2.2 mm. diam.,
trochospirally coiled, chambers few and inflated,
periphery broadly rounded, noncarinate, spiral
side with “pillars” in wall, umbilical side in-
flated, may have slight umbilical depression; wall
calcareous, finely perforate, radial in structure,
thick and laminated, bilamellar, surface of spiral
side ornamented with numerous irregular pustules;
primary aperture a small, arched opening, interio-
marginal and umbilical in position, additional
areal openings and sutural pores occur in um-
bilical depression of final chamber, and primary
opening may not be present in large specimens,
openings from umbilical area into chambers of
last whorl may form by resorption. [Originally
assigned ‘to the Victoriellidae, Hofkerina was
placed in the Pegidiidae by GaLrLoway (*762)
and definitely excluded from the Victoriellidae by
GLAESSNER & WADE (*797) because of the finely
perforate wall and absence of axial spaces when
seen in vertical section. It is here placed in the
Eponididae, and considered closely related to
Sestronophora, from which it differs in lacking
a peripheral keel, in having a thick wall, and in
the presence of “pillars.”] Mio., Australia(Vict.).

Fic. 544,6; 545,1,2. *H. semiornata (How-
CHIN); 544,6a-c, opposite sides and edge view,
X21 (*2117); 545,1, horiz. sec. of paratype show-
ing thick, bilamellar wall; 2, axial sec., arrow
showing position of intercameral foramen, X48
(*797):

Neocribrella Cusuman, 1928, *436, p. 6 [*Dis-
corbina globigerinoides PARKER & JoNEs, 1865,
*1418, p. 385, 421; OD]. Test free, trochospiral,
umbilicus closed, chambers few, inflated, sub-
globular, rapidly enlarging; wall calcareous, per-
forate, radial in structure, lamellar character not
known; umbilical region covered by platelike area
with numerous large pores serving as an aperture.
[A lectotype, here designated, was isolated by us
from the original material of PARKER & JoNEs. The
lectotype (BMNH-P41661) and  paratypes
(P41660) are from the Middle Eocene (Lutetian)
of Grignon, France.] M.Eoc.(Lutet.), Eu. Fic.
546,1. *N. globigerinoides (PARKER & JoNEs), Fr.;
la-c, opposite sides and edge view of topotype,
X 78 (*2117).

Neoeponides Reiss, 1960, *1533, p. 17 [*Rotalina
schretbersii D'ORBIGNY, 1846, *1395, p. 154; OD]
[=Cyclospira Emner & Fickert, 1899, *692, p.
702 (obj.) (monm HarLrL & CrarkEg, 1894)]. Test
free, trochospiral, plano-convex to inequally bi-
convex, periphery angled and carinate; sutures
thickened, oblique and curved on elevated spiral
side, radial on umbilicate opposite side, depressed
and thickened near umbilical margin, septa pri-
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marily double (bilamellar) with intraseptal pas- umbilical margin may form an elevated ring;
sages; wall calcareous, coarsely perforate, radial primary aperture an interiomarginal arch extend-
in structure, secondary thickening of septa near ing from periphery to umbilicus, bordered by im-

F1c. 546. Eponididae; I, Neocribrella; 2, Rectoeponides; 3, Planopulvinulina; 4, Paumotua; 5, Poroeponides;
6, Sestronophora (p. C680, C682-C684).

© 2009 University of Kansas Paleontological Institute
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Fic. 547. Eponididae; 1-3, Neoeponides (p. C680-C682).

perforate lip which may be pustulose or granular.
[Neoeponides was described as a new genus by
REeiss but was preoccupied by the isogenotypic
Cyclospira Eimer & Fickert, 1899, which is a
homonym of Cyclospira HarL & CrarkEe, 1894.]
Paleoc. - Rec., Eu.-Asia (Israel)-Afr.-Pac. O.-Medit.
Sea.-Red Sea-Atl.O. Fic. 547,1-3. *N. schrei-
bersii (D'ORBIGNY), Mio., Aus. (1), Israel (2a),
Morocco (26); la-c, opposite sides and edge view
of holotype, X 17 (*700); 2a, equat. sec. showing
sulcus at inner edge of septa, X55; 24, axial sec.
with recurved edge of septa resulting in appear-
ance of tooth plate, X70; 3a, apert. view,
X 180; 36, chamber interior with recurved inner
edge (inframarginal sulcus), X180 (*1533).

Paumotua LoesricH, 1952, *1151, p. 192 [*Epon-
ides terebra Cusuman, 1933, *460, p. 89; OD].
Test free, trochoid, plano-convex, umbilical side
flattened and umbilicate, spiral side convex, cham-
bers numerous; wall calcareous hyaline; aperture
a low interiomarginal arch between periphery and
umbilicus, supplementary apertures in row paral-

© 2009 University of Kansas Paleontological Institute

leling periphery and in line with main aperture
on umbilical side, consisting of one or more open
pores or slits which increase in size and number
as chambers increase in size. [Differs from
Eponides in possessing supplementary apertures on
the umbilical side and from Poroeponides in hav-
ing fewer pores per chamber and in having these
on earlier chambers rather than restricted to the
final chamber.] Rec., Pac.O. Fic. 546,4. *P.
terebra (CusHMmaN), Paumotu Is.; 4a-c, opposite
sides and edge view of holotype, X36 (*1151).
Planopulvinulina Scuusert, 1921, *1694, p. 153
[*Pulvinulina dispansa Brapy, 1884, *200, p. 687;
SD Cusuman, 1928, *439, p. 273]. Test attached,
large, plano-convex, early chambers in irregular
trochoid spire, later chambers more irregularly ar-
ranged, variable in size and outline, and spread-
ing over attachment; spiral side strongly tubercu-
late, with numercus fine pores filling area be-
tween tubercles, early chambers with coarser and
more closely spaced tubercles, peripheral and more
spreading chambers having smaller and more
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Fic. 548. Eponididae; 1, Pseudogloborotalia (p. C683).

widely spaced tubercles and more numerous pores
between them, umbilical surface flattened, rather
smooth, outer margin of chambers with numerous
fine pores like those of spiral surface; wall cal-
careous, hyaline, wall microstructure not known;
aperture consisting of widely spaced large pores
scattered over surface and in sutural rows on
umbilical side. [The lectotype, here designated
(BMNH-ZF3641, ex ZF2210) is one of the orig-
inal syntypes of Brapy but not that originally fig-
ured, which, although larger, is incomplete. The
remaining paratypes are BMNH-ZF2210.] Late
Tert.-Rec., Atl.O. Fic. 546,3. *P. dispansa
(BrapY), Rec., off coast of Madeira Is.; 3a-c, op-
posite sides and edge view of lectotype, X12
(*2117).

Poroeponides Cusaman, 1944, *478, p. 34 [*Rosa-
lina lateralis TerRQUEM, 1878, *1889, p. 25; OD].
Test free, trochospiral, plano-convex to biconvex,
periphery angled and carinate, umbilical region
excavated; chambers numerous, sutures oblique
and curved on spiral side, radial on umbilical
side; wall calcareous, perforate; primary aperture
an interiomarginal arch extending from umbilicus
to peripheral keel, with narrow bordering lip,
small umbilical flap projects from mid-point of
chamber into umbilical area, in addition rounded
areal pores are scattered over face of final cham-
ber on umbilical side, and some of those of earlier
chambers may also remain open. [Differs from
Eponides in having an areal multiple aperture and
in the last chamber having a broad, flattened um-
bilical side, without the sharply defined apertural
face defined by a distinct angle in the final
chamber, as in Eponides. The umbilical region is
depressed  (pseudoumbilicus) in Poroeponides.]
Plio.-Rec., Medit. Sea.-Is. Rhodes-Atl.O.-Pac.O.
Fic. 546,5. *P. lateralis (TEerQuEm), Rec., USA
(R.I); Sa-c, opposite sides and edge view, X44
(*2117).

Pseudogloborotalia Haque, 1956, *876, p. 184 [*P.
ranikotensis; OD]. Test trochospiral, plano-convex,

© 2

periphery angular to keeled, spiral side flat, with
sutures obscure, but oblique and curved, umbilical
side strongly elevated, with incised straight and
radial sutures; wall calcareous, perforate, radial in
microstructure, surface smooth and unornamented;
aperture a low interiomarginal arch, between
periphery and umbilical shoulder. Paleoc., Asia
(Pak.). Fic. 548,1. *P. ranikotensis; la-c, op-
posite sides and edge view of topotype, X72
(*2117).

[Originally regarded as related to Globorotalia, this genus
is here transferred to the Eponididae, as it does not ap-
pear to be a planktonic form. It is similar in general
appearance to Globorotalites but differs in having a radially
built wall. Planulina membranacea EHRENBERG, included
in Pseudogloborotalia by Haque (1956, *876), had been
selected as type-species of Planorotalia Morozova, 1957,
which on the basis of restudied topotypes is here regarded
as synonymous with Globorotalia.]

Rectoeponides CusumaN & BermODEz, 1936, *489,
p. 31 [*R. cubensis; OD]. Test in early stage
trochospiral, carinate, later uniserial, rectilinear
and compressed; wall calcareous, finely perforate,
microstructure unknown; aperture in adult ter-
minal, an elongate slit slightly to one side of final
chamber, on umbilical side of test. Paleoc.-U.Eoc.,
Carib.(Cuba)-Eu. Fic. 546,2. *R. cubensis, U.
Eoc., Cuba; 2a-c, opposite sides and apert. view,
X 44 (*2117).

Sestronophora LoesLicH & Tappan, 1957, *1172, p.
229 [*S. arnoldi; OD] [=Sestranophora REsic,
1962, *1536, p. 55 (nom. null.)]. Test free, large,
to 2 mm. diam., trochospiral, nearly plano-convex,
periphery acute, carinate, spiral side strongly con-
vex, with chambers of greater breadth than height,
somewhat oblique and overlapping at periphery,
opposite side flat, with broad umbilicus covered
by series of plates arising from umbilical margin
of each chamber and pierced by numerous very
large openings which open into umbilical area
beneath and which also connect laterally beneath
plate into various chamber cavities; sutures dis-
tinct, somewhat thickened, gently curved and in-
clined back along periphery, depressed on spiral
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Fic. 549. Ampbhisteginidae; 1, Amphistegina; 2, Eoconuloides (p. C685).

side, nearly radial and more strongly depressed
on umbilical side; wall calcareous, finely perforate,
surface smooth; aperture a low slitlike interio-
marginal opening on umbilical side, with few
small accessory pores in ventral face of final cham-
ber. Plio.-Pleisz., N.Am.(USA)-Eu.(Eng.). Fic.
546,6. *S. arnoldi, Pleist.,, USA(Calif.); 6a-c, op-
posite sides and edge view of holotype, X21
(*1172).

{Differs from Eponides in having umbilical perforated cov-
ering plates and supplementary areal openings on the
umbilical side of the final chamber. It is similar to Poro-
eponides in having a few areal openings, but differs in
possessing complex perforated umbilical plates. The type-
species shows an ontogenetic development through Eponides-
and Poroeponides-like juvenile stages, as illustrated by
Resic (1962, *1536). Such ‘‘biformed’ ontogenetic stages
are characteristic of many foraminiferal genera, but adult
stages must be used in classification, and as the type-
species of Eponides and Poroeponides do not have a
Sestronophora-like adult, the three genera are regarded as
distinct.]
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AMPHISTEGINIDAE
By R. W. BARKER

[Shell Development Company, Houston, Texas]

Family AMPHISTEGINIDAE Cushman,
1927

[Amphisteginidae Cusaman, 1927, p. 79] [=Family Entho-

mostegues D'ORBIGNY, 1826, p. 304 (parttm) (nom. nud.,

nom. neg.); —family Helicotrochina EHReNBERG, 1839, opp.

p. 120 (partim) (nom. nud.); —Amphistegininae CHAPMAN
& Parg, 1936, p. 144]

Test free, calcareous, trochoid to asym-
metrically  lenticular;  multichambered,
chambers arranged in complex spiral, which
(in some genera) splits up into chamber-
lets on ventral side or extends into periph-
eral flange; surface smooth, granulate or
papillate; aperture consisting of narrow slit
at inner margin of last chamber, usually
with thin lip and generally surrounded by
granulate area; no canal system (*431).
[Warm, shallow water.] ?Cret., Eoc.-Rec.
Amphistegina p’OrsicNY, 1826, *1391, p. 304 [*A
vulgaris; SD PARKER, JoNEs & Brapy, 1865, *1419,

p. 36] [=Omphalophacus EHRENBERG, 1840,
*667, opp. p. 120 (type, O. hemprichii)]. Lenti-
cular, generally unequally biconvex, with low

turbinoid spire; multichambered, chambers equi-
tant, with alar prolongations as in Nummulites;
dorsal septa simple, radiate, falciform, and may
undulate near umbo; ventral septa divided by
deep, commonly imbricate constrictions forming
secondary lobes that have appearance of secondary
chamberlets in rosette around umbo; walls thick,
laminated, and traversed by pores (*223, *1391,
*1419). ?U.Cret., Eoc.-Rec., cosmop. F1c. 549,
1. A. gibbosa p'OrsiGNY, Rec., W.Indies; Ia-c,
ext. views, X 30 (*2110).

Boreloides CoLeE & BermUbpez, 1947, *371, p. 197
[*B. cubensis; OD]. Structurally similar to
Eoconuloides but test subspherical to fusiform,
with thick spiral wall resembling basal layer of
alveolinellids but vitreocalcareous and perforate;
apertural characters unknown (*371, *1519).
[Originally placed in Alveolinellidae; transfer to
Amphisteginidae suggested by Reicuer.] M.Eoc.,
Carib.(Cuba). Fic. 550,1. *B. cubensis; la,b,
transv. and axial secs., X40 (*371).
Eoconuloides CoLE & BErMUDEZ, 1944, *370, p. 340
[*E. wellsi; OD]. Test conical, spiral, involute,
final chambers subdivided on conical peripheral
face into small chamberlets; embryonic apparatus
bilocular, consisting of subspherical initial cham-
ber and smaller second chamber; spiral wall thick
initially, with irregularly developed pillars, but
thinner in final stage and with less prominent
pillars  (*370). [Eoconuloides is readily dis-
tinguished from other amphistigenids by its coni-
cal form. Probably it developed from Helico-
stegina by axial elongation of the test.] M.Eoc.,
Carib.(Cuba). Fic. 549,2. *E. wellsi; 2ab,
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F16. 550. Amphisteginidae; I, Boreloides (p. C685).

transv. and axial secs.
(*2110).

Tremastegina BrONNIMANN, 1951, *222, p. 256
[*Amphistegina senni CuUsHMAN in VAUGHAN,
1945, *1995, p. 49; OD]. Similar to Amphistegina,
differing in presence of parallel furrows and ridges
on ventral surface near margin, absence of
granulation near aperture and in form of aper-
tures, which may consist of slitlike openings sit-
uated ventrally or ventromarginally in septa of
dorsal chambers, with backward projecting lips
(countersepta) or otherwise comprise circular
pores in ventral chambers where septa cross paral-
lel furrows, pores near periphery communicating
between ventral and dorsal chambers (*222).
[This genus probably constitutes a link between
Amphistegina and Helicostegina.] Eoc., W.Indies-
C.Am. Fic. 551,1. *T. senni (CusHaax), M.
Eoc., Barbados Is.; 14,5, side and edge ext. views;
1c,d, transv. and axial secs.; all X50 (*222).

Family CIBICIDIDAE Cushman, 1927

[nom. transl. CuapMAN, Parr & Corrins, 1934, p. 556, 570

(ex subfamily Cibicidinae CusHyan, 1927)] [dagger (1)

indicates partim]——[=Turbinaceat and Turbinacist bpE

Brainvitee, 1825, p. 390 (nom. nud.); =Turbinoidaet

D'ORBIGNY in DE LA SAGRA, 1839, p. xxxviii, 71 (nom. nud.);

=Turbinoideat Reuss, 1860, p. 151 (nom. nud.); =Cibicidae
Horker, 1951, p. 332 (nom. van.)]

Test free or attached, trochospiral to near-
ly planispiral, or later spreading, irregular
or cyclical; wall coarsely perforate, radial

of topotype, X62, X75
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Fic. 551. Amphisteginidae; I, Tremastegina
(p. C685).

in structure, septa double (bilamellar); aper-
ture interiomarginal, may extend onto spiral
side, and peripheral supplementary aper-
tures may occur. Cret.-Rec.

Subfamily PLANULININAE Bermidez, 1952
[Planulininae BerminEez, 1952, p. 91]

Test free, trochospiral to nearly plani-
spiral; aperture single. U.Crez.-Rec.

Planulina p’OrsionNy, 1826, *1391, p. 280 [*P.
ariminensis; SD GALLowaY & WISSLER, 1927, *766,
p. 66]. Test discoidal, compressed, low trocho-
spiral, spiral side evolute, umbilical side pardally
evolute, periphery truncate, with thick marginal
imperforate keel; sutures strongly arched, thick-
ened, nonperforate, septa double (bilamellar);
wall calcareous, radial in structure, finely per-
forate but with scattered large pores in addition,

Protista—Sarcodina

secondarily added lamellae covering umbilical re-
gion; aperture an equatorial, interiomarginal arch,
with narrow bordering lip, extending somewhat
onto less evolute umbilical side, beneath the flap-
like chamber margin, both apertural lip and lip-
like margin of umbilical flaps imperforate. U.
Cret.-Rec., cosmop. Fic. 552,1; 553. *P. ari-
minensis, Rec., Italy (552,1), Plio., Italy (553);
552,1a-c, opposite sides and edge view of topo-

type, X46 (*2117); 553, equat. sec. showing
lamellar structure and bilamellar septa, X80
(*1531).

Cibicidina Banoy, 1949, *70, p. 91 [*C. walli; OD].

Test free, trochoid, plano-convex, periphery acute-
ly angled and keeled; all chambers partially vis-
ible on flattened to concave spiral side although
coil is partially involute, only chambers of final
whorl visible from convex, umbilicate opposite
side; sutures slightly depressed; wall calcareous,
finely perforate, surface unornamented; aperture
a low interiomarginal arch, against peripheral
margin of previous whorl and extending very
slightly onto spiral side. [Differs from Cibicides
in being partially involute on the spiral side and
in being more finely perforate. It was originally
placed in the Rotaliidae, and transferred to the
Anomalinidae by BermOpEz (1952, *¥127, p. 88).]
Eoc., N.Am. Fic. 552,4. *C. walli, USA
(Ala.); 4a-c, opposite sides and edge view of
topotype, X 78 (*2117).

Hyalinea Horxer, 1951, *928¢, p. 416, 508, 513
[*Nautilus balthicus ScurOTER, 1783, *1677, p.
20; OD) [=Hofkerinella BermUDEZ, 1952, *127,
p. 74 (nom. subst. errore pro Hyalinea HoFkEeRr,
1951) (obj.)]. Test free, discoidal, slightly trocho-
spiral to nearly planispiral, partially to nearly
completely evolute on both sides, periphery angled,
with broad imperforate keel; chambers numerous,
about 10 to 12 in last of slowly enlarging whorls,
thickened wall on all margins, including peripheral
keel, septa, apertural face, and umbilical flaps at
each side of chamber which form thickened ring
of nodes along spiral suture; sutures slightly
curved, thickened and elevated, nonperforate; wall
calcareous, finely perforate, radial in structure,
with septa and marginal keel nonperforate; aper-
ture an equatorial interiomarginal arch with nar-
row bordering lip, and with low slits extending
laterally beneath small umbilical chamber flaps
along spiral suture on both sides of test, small
rounded opening on each side beneath thickened
umbilical flap communicating with chamber in-
terior which remains open in earlier chambers
until closed by lamellar thickening. Pleist.-Rec.,
Eu.-Atl.O.- Pac.O.-Japan. Fic. 552,2,3. *H.
balthica (ScHROTER), Rec., N.Sea; 24-c, opposite
sides and edge view showing nearly planispiral
test with umbilical flaps and equatorial aperture;
3, optical sec. showing umbilical chamber open-
ings: all X 72 (*2117).

[Hyalinea is similar to Planulina in its flattened discoidal,
partially evolute test, but differs in having lateral aper-
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Fic. 552. Cibicididae (Planulininae; I, Planulina; 2,3, Hyalinea; 4, Cibicidina) (p. C686-C687).

tural extensions along the spiral sutures on both sides.
The openings beneath the umbilical flaps were regarded
by Horker (*928c) as a primitive canal system, suggesting
a relationship to Roralia. They are here interpreted as
supplementary apertures rather than a true canal system.
Although regrettably similar in spelling to Hyalinia Acassiz,
1837, and Hyalina ScHumacHER, 1817 (mon Stuper, 1820;
nec ALBERS, 1850; mec JuNg, 1942), the difference in spelling
of Hyalinea Horker is not among those regarded as con-
stituting homonymy by the International Code of Zoological
Npmenrlalure; hence according to Art. 56, “Even if the
difference between two genus-group names is due to only
one letter, these two names are not to be considered
homonyms." Thus the replacement name Hofkerinella
was unnecessary and invalid; the name is a junior objective
synonym.]

Subfamily CIBICIDINAE Cushman, 1927
1927, p. 93] [=Truncatulininae
151; =Orbitorotalininae Horker, 1933,
p. 125 (nom. nud.)]

Test attached by spiral side; primary aper-

ture equatorial, may extend onto spiral side,

[Cibicidinae Cusuman,
ScHUBERT, 1921, p.

©2

advanced forms may have multiple aperture.
Cret.-Rec.

[NynoLm (1961, *1380) has demonstrated a considerable
variation in form of Recent Cibicides lobatulus. The so-
called ‘‘monothalamous test resembling Crithionina or Web-
bina'’ described by NyHoLM is not a true test but an en-
closure within which the young schizont develops. It is
better referred to as a reproductive or growth cyst, similar
to those reported in many other Recent foraminifers. Al-
though attached forms obviously show great morphological
variation, and some atypical specimens of C. lobatulus re-
semble “‘Dyocibicides, Annulocibicides, Cyclocibicides, Sticho-
cibicides, or Rectocibicides according to the conditions of
growth,”” random specimens may be found in many Recent
and fossil species and genera which show characters of
other genera. These may indicate a possible genctic rela-
tionship, but it will be necessary to restudy assemblages of
each of the type-species of these other genera before they
can be definitely regarded as synonymous. The supposed
planorbulinoid stage reported by Nysoim to be developed
by Cibicides is somewhat doubtful, as it has been impossible
to verify this in cultures. The mere association of planor-
bulinoid forms and Cibicides on the same ascidians is not
definitive; since young forms found with planorbulinoid
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F1c. 553. Cibicididae (Planulininae; Planulina)
(p. C686).

adults invariably produced new planorbulinids, not young
Cibicides, their assumed relationship to Cibicides seems
doubtful. The detailed work on Planorbulina mediterranen-
sis by LE CaLvez (*1106) followed its life cycle completely
and showed a regular alternation of generations of planor-
bulinoid forms, but no relationship to Cibicides. The various
genera here included in the Cibicidinae are tentatively placed
together until further studies are made of the many as-
semblages; they are not regarded as having close affinities
with the Planorbulinidae.]

Cibicides pe Mo~TrorT, 1808, *1305, p. 122 [*C.
refulgens; OD] [=Storilus pE MoNTFORT, 1808,
*1305, p. 130 (type, S. radiatus); Polyxenes DE
MonTtrorT, 1808, *1305, p. 138 (type, P. cribra-
tus); Cymbicides Costa, 1839, *390, p. 186 (nom.
null.?); Truncatulina p'OrBIGNY, 1826, *1391,
p. 278 (obj.); Lobatula FLeming, 1828, *722, p.
232 (type, L. vulgaris); Soldanina Costa, 1856,
*392, p. 246 (type, S. exagona); ?Craterella Dows,
1942, *609, p. 136 (type, C. albescens); (non
Craterella ScaramMEN, 1901; nec Koroip & Camp-
BELL, 1929); ?Crateriola STrRAND, 1943, *1844,
p. 211 (type, Craterella albescens Dons, 1942,
*609, p. 135)]. Test attached; plano-convex,
trochospiral, spiral side flat to excavated, evolute,
umbilical side strongly convex, involute, apertural
face sharply angled, distinct from umbilical side,
periphery angular, with nonporous keel; wall
calcareous, radial in microstructure, bilamellar,
coarsely perforate on spiral side, large pores of
earlier chambers may be closed by lamellar thick-
ening of wall, finely perforate on umbilical side,
apertural face nonporous; aperture a low interio-
marginal opening with narrow lip, may extend
along spiral suture on spiral side. Cret.-Rec.,
cosmop. Fi1c. 554,1. *C. refulgens, Rec., Atl.O.;
la-c, opposite sides and edge view, X61 (*2117).

[Nynoum (1961, *1380) showed the great variability in
form of this attached genus, and described the aggluti-
nated coniform reproductive cysts in which the young
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schizonts developed. Craterella Dons, 1942, and the sub-
stitute name Crateriola STRAND, 1943, are based on small,
attached, conical or hemispherical agglutinated specimens,
about 0.15 to 0.85 mm. diam., with an opening at the
apex, occurring on the underside of rocks in tide pools
near Trondheim Fjord, Norway. These are identical to
the reproductive cysts described by Nymorm, 1961, for
Cibicides from the same general area; hence, Crateriola is
here regarded as a probable synonym, based on an onto-
genetic stage of Cibicides. As noted in connection with
the subfamily description, it seems premature to regard
Dyocibicides, Cyclocibicides, and other genera as synonyms
of Cibicides, as was suggested by NyworLm, until assemb-
lage studies can be made of the type-species of each of
these nominal genera. Planorbulina and Gypsina were also
regarded as probable growth forms of Cibicides by NynoLm,
but their relationship to Cibicides seems still unproved,
since cultures of these forms could not be maintained to
prove their relationship; the earlier studies of the type-
species of Planorbulina by Le CaLvez (*1106) followed its
life cycle completely without observing a Cibicides-like
stage. Woop (1949, *2073, p. 252) stated that Cibicides
refulgens is granular in structure, but this was later cor-
rected by Woop & HavNes (1957, *2076, p. 46). Some
species previously referred to Cibicides have been noted by
Woop & HaynNes (*2076) and Reiss (1959, *1531) to be
granular, but these are referable to other genera. Cibicides
is here restricted to coarsely perforate, plano-convex forms
with radial microstructure of the wall.]

Annulocibicides Cusaman & Ponton, 1932, *520,
p. 1 [*4. projectus; OD]. Test similar to Cyclo-
ctbicides but lacking large sutural pores on spiral
side, with all apertural openings peripheral and
produced on slight necks. Mio., USA(Fla.).
Fic. 554,2. *A. projectus; 2a-c, opposite sides and
edge view of holotype, X37 (*2117).
Caribeanella BermOpEz, 1952, *127, p. 121 [*C.
polystoma; OD] [=Oinomikadoina MATSUNAGA,
1954, *1236, p. 163 (type, O. ogiensis); Pseudo-
cibicidoides Uyng, 1956, *1963, p. 263 (type, P.
katasensis)]. Test free, plano-convex to biconvex,
trochospiral, all whorls visible on flattened spiral
side, only final whorl visible on umbilical side,
periphery may be angular in early stages but
commonly rounded; chambers increasing grad-
ually in size; sutures arched backward at periph-
ery on spiral side, nearly radial on umbilical side,
may be thickened and imperforate; wall calcareous,
later chambers very coarsely perforate, radial in
structure; primary aperture a low arch on periph-
ery and extending somewhat onto umbilical side,
bordered above by prominent nonperforate lip,
smaller secondary apertures, which also have dis-
tinct lip, at basal backward margin of each cham-
ber on periphery, and additional series of supple-
mentary apertures on spiral side consisting of low
arches near inner margin of the later chambers
against previous whorl, these also bordered by
slight lips, final chamber thus possessing 3 open-
ings, with 2 remaining open on each previous
chamber of final whorl. Plio.-Rec., Carib.-Atl.O.-
Japan. Fic. 555,1. C. katasensis (Uyng), Rec.,
Japan; Ia-c, opposite sides and edge view of holo-
type showing equatorial and umbilical openings,
X58 (*1963). Fic. 555,2. *C. polystoma,
Rec., Atl.; 2a-¢, opposite sides and edge view of
topotype, X111 (*2117). Fic. 555,34. C.
ogiensis (Matsuxaca), Plio., Japan; 3a-c, opposite
sides and edge view of topotype; 4, spiral side of
larger specimen showing 3 apert. openings in final
chamber, X57 (*2117).
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sis. As the two type-species are similar in all characters,
Oinomikadoina is a junior synonym of Caribeanella. The
original description of Caribeanella (*127) further stated
that the peripheral apertures corresponded to earlier pri-

[The original description of Caribeanella made no men-
tion of secondary spiral apertures at the inner margin of
the later chambers. These are less prominent in C. poly-
stoma than in Recent specimens of Oinomikadoina ogien-

Fic. 554. Cibicididae (Cibicidinae; 1, Cibicides; 2, Annulocibicides: 3, Cibicidella; 4, Cyclocibicides: 5.6,
Cycloloculina; 7, Rectocibicides) (p. C688, €690, C692).
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Fic. 555. Cibicididae (Cibicidinae; 1-4, Caribeanella) (p. C688-C690).

mary apertures that remained open. Since these secondary
apertures are on the rear portion of each chamber and
open into the chamber in front of them, not into the one
preceding, they cannot be relict openings. Furthermore,
they are at the dorsal angle of the suture and periphery,
whereas the primary apertures are interiomarginal and
peripheral, against the preceding whorl. The third set
of openings along the spiral suture were not mentioned
in either original generic description, though they are
present in both type-species. Pseudocibicidoides was de-
scribed as having an umbilical opening on the umbilical
side and a rounded equatorial aperture with prominent
lip. Topotypes of the type-species show the umbilical
opening along the spiral suture and the large equatorial
aperture; also though less developed in this species, the
peripheral openings at posterior margins of the chambers
are observable in at least some of the better-preserved
specimens. Thus Pseudocibicidoides is also regarded as a
synonym of Caribeanella.)

Cibicidella Cusuman, 1927, *431, p. 93 [*Trunca-
tulina variabilis p'OrBIGNY, 1826, *1391, p. 279;
OD]. Test attached, early stage trochospiral, as
in Cibicides, later chambers added irregularly; wall
calcareous, radial in structure, coarsely perforate;
aperture in early stage as in Cibiczdes, more than
one of irregularly arranged chambers in adult stage
possessing arched apertural opening against attach-
ment, each with narrow but distinct nonporous
lip. Mio.-Rec., Eu. Fic. 554,3. *C. variabilis
(p’ORBIGNY), Rec., Medit.; 3a,b, opposite sides,
X30 (*2117).

Cyclocibicides Cusuman, 1927, *431, p. 93
[*Planorbulina  vermiculata p'OrBIGNY, 1826,
*1391, p. 280; OD]. Test attached, discoidal, al-
most flat in early stage, early chambers trocho-
spirally arranged, attached by spiral side, later
with irregular chambers and finally with annular
chambers; sutures distinct; wall calcareous, radial
1n structure, coarsely perforate on unattached side;

apertures consisting of large sutural pores on
attached spiral side, and scattered peripheral
© 2

pores, chambers connected internally by large
pores through walls. Rec., Medit. Sea. Fic.
554,4. *C. vermiculata (pD'ORBIGNY), 4a-c, oppo-
site sides and edge view of lectotype, X27
(*2117).

[Cyclocibicides differs from Cibicidella in the later annu-
lar chambers, which have a multiple aperture instead of
a single rounded opening with surrounding lip. A lectotype
was selected from the p'OrBIGNY collection in the Muséum

National d’Histoire Naturelle, Paris (no. 12353) and here
designated and refigured; it is from the Mediterranean.]

Cycloloculina HEeronN-ALLEN & Earvanp, 1908,
*906, p. 533 [*C. annulata; SD Cusaman, 1927,
*433, p. 190] [=Cycloloceilina Suarp, 1910,
*1722, p. 5 (nom. null.)]. Test discoidal, about
1 mm. diam., peripheral margin smooth, rounded;
planispiral or slightly asymmetrical in early stage,
later chambers uncoiled and enveloping, finally
annular; wall calcareous, of radially built calcite,
coarsely perforate, ‘“‘pores” consisting only of
regularly arranged large openings that serve as
apertures, no fine perforations; aperture consist-
ing of large perforations. Paleoc.-Mio., Eu.-N.Am.-
Asia(Pak.). Fic. 554,5,6. *C. annulata, Tert.,
Eng.; 5ab, side and edge views, X71 (*2117);
6, carly stage in transmitted light, X75 (*2075).

Dyocibicides CusHmMaN & VALENTINE, 1930, *532,
p. 30 [*D. biserialts; OD] [=Rectocibicidella
McLEan, 1956, *1201, p. 370 (type, R. robertsi)].
Test elongate, attached, early stage trochospirally
coiled, attached by spiral side, later uncoiling and
irregularly biserial or staggered uniserial, periph-
ery carinate; wall calcareous, coarsely perforate;
aperture terminal, eclongate, with bordering lip.
Eoc.-Rec., N.Am.-S.Am.-Eu.-Japan. Fic. 556,
1. *D. biserialis, Rec., USA(Calif.); Ila-c, oppo-
site sides and top view of holotype, X74 (*2117).
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Fic. 556,2. D. robertsi (McLEaN), Mio., USA
(Va.); 2a-d, opposite sides, edge, and top views
of holotype, X 45 (*1201).

Falsocibicides PoionanT, 1958, *1471, p. 117 [*F.
aquitanicus; OD]. Test attached, large, asym-
metrical, trochospiral, plano-convex, spiral side
flattened, peripheral outline lobulate, peripheral
margin rounded, noncarinate; few chambers to
whorl, increasing rapidly in size; internally thin
plate divides aperture horizontally and extends
back to previous foramen; wall calcareous, coarse-
ly perforate; aperture large, rounded, equatorial
and interiomarginal in position, extending some-
what onto spiral side with supplementary aper-
tures at umbilical margin of chambers on um-
bilical side and more rarely secondary opening at
opposite margin of final chamber on periphery,
all apertures bordered by distinct nonperforate
lips, spiral side also may have relict apertures
or umbilical uncovered remnants of primary aper-
tures of earlier chambers, relict apertures variable
in occurrence within a species. Oligo.(Stamp.)-
Mio.(Burdigal.), Fr. Fic. 557,1-3. *F. aqui-
tanicus, Oligo.(Stamp.); la-c, opposite sides and

C691

edge view of holotype showing large rounded
equatorial aperture; 2, sec. showing internal plate
extending between foramina of final whorl; 3,
umbilical side of paratype showing umbilical
supplementary apertures with bordering lips and
border of additional peripheral aperture visible
between last 2 chambers; all X30 (*1471).
Planorbulinoides Cusuman, 1928, *436, p. 6
[*Planorbulina retinaculata PARKER & JoNES in
CARPENTER, PARKER & JoNEs, 1862, *281, p. 209;
PARKER & JonEs, 1865, *1418, p. 380; OD]. Test
attached, early stage trochospiral, later chambers
added irregularly, as in Cibicidella, finally cham-
bers irregularly and loosely arranged to form
spreading network; wall calcareous, coarsely per-
forate, apertures at ends of short projecting necks,
as in Annulocibicides and Rectocibicides, situated
at chamber margins against attachment. [A search
for the type-specimen in the British Museum
(Natural History) was fruitless, and the species
is apparently rare. It was stated to be “parasitic
on shells, East and West Indies.”] Rec., E.Indies-
W.Indies. Fic. 558. *P. retinaculata (PARKER
& JoNEs), locality not stated, X 15 (*1418).

F1c. 556. Cibicididae (Cibicidinae; 1,2, Dyoctbicides) (p. C690-C691).
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ing coarsely perforate and in having a multiple
aperture.] Mio., USA(Fla.). Fic. 554,7. *R.
miocenicus; 7a-c, opposite sides and apert. view
of paratype, X49 (*2117).

Stichocibicides CusimaN & BermUDpEz, 1936, *489,
p- 33 [*S. cubensis; OD]. Test attached, early
portion in slight trochoid coil of one or more
volutions, attached side showing earlier volutions,
free convex side partially or completely involute,
coil followed by uniserially arranged chambers,
periphery with nonporous marginal keel; wall
calcareous, coarsely perforate; aperture nearly
terminal, rounded opening just above attachment.
[Differs from Karreria in the angled, keeled
periphery and coarsely perforate wall. Dyocibicides
differs from Stichocibicides in having a biserial
stage, and Rectocibicides has multiple terminal
apertures.] Eoc., Cuba-N.Am.-Haiti. Frc. 559,
1-3. *S. cubensis, Cuba; lab, opposite sides of
paratype; 2a,b, opposite sides of paratype; 3a-c,
opposite sides and apertural view of holotype; all
%35 (*2117).

Family PLANORBULINIDAE
Schwager, 1877

[nom. transl. CusuMaN, 1927, p. 95 (ex subfamily Planorbu-
linidae ScHwacer, 1877, p. 20)]——[In synonymic citations
superscript numbers refer to taxonomic rank assigned by
authors (family, 2subfamily); dagger(t) indicates partim]
[=Hélicosteguest p'OrsicNY, 1826, p. 268 (nom. neg.;
nom. nud.); =!Turbinoidaet D’ORBIGNY in DE LA SAGRA,
1839, p. xxxviii, 71 (nom. nud.); —2Planorbulininae GaLLo-
way, 1933, p. 297]

Test attached, early stage trochospiral,
later with numerous chambers forming dis-
coidal, cylindrical, conical, or subglobular

Fic. 557. Cibicididae (Cibicidinae; 1-3, Falso-
cibicides) (p. C691).

Rectocibicides CusuyaN & PonTon, 1932, *520, p.
2 [*R. miocenicus; OD]. Test attached, early
portion coiled, later with broad low chambers
uniserially arranged; wall calcareous, coarsely per-
forate; aperture a series of ovate openings on slight
projections from terminal face, each surrounded
by lip. [Differs from Dyocibicides in being more
regularly uniserial in later stages and in having Fic. 558. Cibicididae (Cibicidinae; Planorbulin-
a multiple aperture. Differs from Karreria in be- oides) (p. C691).
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Fic. 559. Cibicididae (Cibicidinae; 1-3, Stichocibicides) (p. C692).

test; aperture single or multiple, peripheral.
Eoc.-Rec.

Planorbulina p’OrsicNy, 1826, *1391, p. 280 [*P.
mediterranensis; SD CusHMAN, 1915, *404e, p.
27] [=Asterodiscus EHRENBERG, 1840, *667,
table opposite p. 120 (type, 4. forskalir); Spiro-
botrys EHRENBERG, 1844, *674, p. 246, 247 (type,
S. aegaea)]. Test discoidal, trochospiral, attached
by spiral side, tests of both generations similar in
size, proloculus of microspheric forms (about 4
per cent of specimens) 11-14x diam., that of
megalospheric forms (96 per cent) 23-56u diam.,
coiling random, early portion spirally coiled,
chambers each with single aperture, later 2 aper-
tures developing on each chamber (Fig. 560,2),
each giving rise to new biapertural chamber, thus
making numerous spirals of chambers; wall cal-
careous, on pseudochitinous membrane, coarsely
perforate, radiate in structure, early spire brownish
due to thickness and pigmentation of pseudo-
chitinous membrane, which is perforated only by
apertures, not finer wall perforations; aperture
multiple, peripheral, commonly 1 or 2 interio-
marginal oval to semilunar openings on each
chamber of final whorl, each with narrow bor-
dering lip, smaller supplementary openings occur
on both sides for extrusion of pseudopodia, ap-
pearing on third chamber of spiral side and on
eighth chamber of ventral side in type-species;
cytoplasm greenish-brown to salmon-rose, except
during sexual reproduction when pigments are
eliminated, central area of dense plasma with
abundant fine refringent granules (microsomes),
numerous fine vacuoles, a nucleus, and peripheral
vegetative zone crowded with nutritive and ex-
cretive particles lacking microsomes and rich in
ectoplasm; pseudopodia rectilinear, anastomosing

© 2009 University of Kansas Paleontological Institute

slightly, about equal in length to test diameter,
with slow circulation of granules; during vegeta-
tive reproduction (schizogony) some 60 to 100
embryos develop by division of parent nucleus and
protoplasm, while protected by temporary en-
crusted “cyst,” much of parent test becoming
dissolved. Eoc.-Rec., cosmop. Fic. 560,1,2; 561.
*P. mediterranensis, Rec., USA(Fla.) (560,1),
Medit. (560,2); 560,1a-c, opposite sides and edge
view, X44 (*2117); 560,2, central part of equat.
sec. of microspheric specimen, X100 (*1106);
561, biflagellate gamete, X 6,000 (*1103).
[Embryos at first have only pseudochitinous membrane; the
calcareous test begins to be formed at about the 4-chamber
stage by a progressive enrichment of the outer face of
the pseudochitinous cover with calcium carbonate. After
embryos attain 5 chambers, they gradually dislodge the
sandy protective cyst and escape, move a short distance
away, settle on the substratum by their flat spiral side,
and begin to build additional chambers. Both uninucleate
and plurinucleate megalospheric forms occur. These have
been regarded by some as representing the Az and A1 gen-
erations of trimorphism, but because the microspheric
form in cultures invariably gives rise to wuninucleate
megalospheric forms only, trimorphism has not been
proved (*1106). The youngest plurinucleate A1 specimen
observed already had 18 chambers. The A1 generation al-
ways gave rise in turn to the microspheric B generation
and after many rapid nuclear divisions, microspheric
adults gave rise to many biflagellate gametes, which
utilized all of the parent cytoplasm. The gametes have
2 unequal flagella inserted together at the base of the
anterior part near a fatty inclusion. Commonly they escape
from the parent test during the night.]

Eoannularia CoLE & BErRMUDEZ, 1944, *370, p. 342
[*E. eocenica; OD]. Test discoidal, flat to con-
cavo-convex, may be umbonate on convex side,
biloculine embryonic stage of megalospheric form
consisting of proloculus, which is slightly or com-
pletely embraced by second chamber, later cham-
bers in annular rings in single layer, chambers
nearest center with arched outer walls, those of
later annuli nearly rectangular and alternating in

position with those of preceding and following
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Fic. 560. Planorbulinidae; 1,2, Planorbulina
(p. C693).

annuli; wall calcareous, coarsely perforate, with
some thickening of shell material in central posi-
tion; numerous stoloniferous apertures. [The early
stage 1s similar to Linderina but later chambers
tend toward Cycloclypeus in form (*370).] M.
Eoc., Carib.(Cuba). Fic. 562,1-4. *E. eocenica;
1, ext.,, holotype and smaller paratypes, X10;
2a,3, horiz. secs., X41; 2b, central portion of 2a,
X 163; 4, vert. sec., X41 (*370).

Linderina SCHLUMBERGER, 1893, *1656, p. 120 [*L.
brugesi; OD (M)]. Test discoidal, centrally thick-
ened, 1-3.5 mm. diam.; megalospheric form with
biloculine embryonic stage, later chambers arched,
in concentric series in single plane, those of suc-
cessive series alternating in position; wall cal-
careous, perforate, umbonal lamellar thickening
pronounced, surface with numerous granules or
pillars in central area; apertures at each side of
base of chambers, as in position of stolons in
orbitoidids.  Eoc.-Mio., Eu.-Afr.-N.Am.-E.Indies
(Indon.). Fic. 562,5-10. *L. brugesi, U.Eoc.,
Fr.; 5, ext., X40; 6, horiz. sec., central part, show-
ing perforations of umbonal thickening, X36;
7, equat. sec. showing stolon-like apertures, X135
(*1352); 8, horiz. sec. of early portion of megalo-
spheric test showing biloculine embryo and later
arched chambers, X75; 9,10, transv. secs. of
microspheric and megalospheric tests showing
equat. chambers and umbonal lamellar thicken-
ings, X 73 (*¥1656).

Planorbulinella Cusaman, 1927, *431, p. 96
[*Planorbulina vulgaris p'ORBIGNY var. larvata
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PARKER & JonEs, 1865, *1418, p. 380; OD]. Test
trochoid in early stage and may be attached, later
chambers developing in annular series, those of
outer row alternating with ones within, forming
nearly bilaterally symmetrical test; wall calcareous,
coarsely perforate, radial in structure, bilamellar;
apertures 2 to each chamber, rarely one in median
line on periphery, each with narrow bordering
lip. Eoc.-Rec., Pac.O.-Australia-N.Z.-Cuba-Atl.O.-
N.Am. Fic. 563,1,2. *P. larvata (PARKER &
Jones), Rec., Australia; Ig-c, opposite sides and
edge view, X40 (*2117); 2, part of transv. sec.,
100 (*928a).

Family ACERVULINIDAE Schultze,
1854

[nom. correct. Eimer & Fickert, 1899, p. 702 (pro family
Acervulinida Scuurtze, 1854, p. 53)] [=Gypsininae SiL-
vesTRI, 1905, p. 5; Acervulininae GaLLoway, 1933, p. 308]

Test free or attached, early spiral stage
followed by spreading chambers, in one or
many layers; no canal system; no aperture
except for mural pores. Eoc.-Rec.

Acervulina ScHuLTzE, 1854, *1695, p. 67 [*A4. in-
haerens; SD GaLLoway & WissLEr, 1927, *766,
p. 67] [=Aphrosina CarTER, 1879, *295, p. 500
(type, A. informis)]. Test attached, early cham-
bers coiled, later encrusting, with irregularly ar-
ranged inflated chambers; wall calcareous, coarse-
ly perforate; no aperture other than coarse per-
forations. U.Tert.-Rec., Eu.-N.Am.-Pac.O.-Ind.O.

F1c. 564. *A. inhaerens, Rec., Italy; ext. of
specimen attached to Corallina, X72 (*1695).

Borodinia Hanzawa, 1940, *869, p. 790 [*B. sep-
tentrionalis; OD]. Test encrusting, with cham-
bers of successive layers alternating in position,
septa and walls approx. 12-25u in thickness, outer
wall 37-75u in thickness and coarsely perforated;
apertural stolons 37ux in diameter, at opposite
ends of septum. Mio.( Aquitan.), Daito Is. (former-
ly BorodinoIs.) [off E. China Sea E. of Okinawa].

Fic. 565,1. *B. septentrionalis; la, transv.
sec. showing thickened outer wall of layer, X13;
15, tang. sec. through part of outer wall at upper
right and part of chambered zone (scale not given
by author) (*869).

Gypsina CARTER, 1877, *292, p. 172 [*Polytrema

Fic. 561. Planorbulinidae; Planorbulina (p. C693).
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planum CarTER, 1876, *291, p. 211, =Gypsina SiLvestri, 1937, *1787, p. 156 (type, Tinoporus
melobesioides CARTER, 1877, *292, p. 172; SD vesicularis (PARKER & Jones) Goes, 1882, *801,
CARTER, 1880, *296, p. 445] [=Discogypsina A. p. 104; Hemigypsina BErRMmUDEZ, 1952, *127, p.

Eoannularia

Linderina

Fic. 562. Planorbulinidae; 1-4, Eoannularia; 5-10, Linderina (p. C693-C694).
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knobby projections of groups of chambers, which
are more polygonal in outline near center of these
knobs; chamber walls of fibrous crystalline cal-
cite, imperforate, embedded tetraxonid sponge
spicules within it, but no other foreign matter,
walls elevated at surface to form meshwork of
clearly defined areolae about 120x in diameter;
no aperture other than large septal wall perfora-
tions visible on surface within meshwork of
chamber walls. Eoc.-Rec., cosmop. Fic. 566,
1-4. *G. plana (CarTER), Rec., Mauritius Is.; I,
ext, X1; 2, sec. perpendicular to surface, X75;
3, diagram. sec. of specimen encrusting another
shell, showing chambers, radially built walls, and
perforated septa; 4, sec. through center of a knob,
showing less regular chambers and perforated
septa, X 96 (*1139). Fic. 566,5-8. G. mastel-
ensis BurscH, L.Oligo., E.Indies(Indon.); 5, holo-

Fic. 563. Planorbulinidae; 1,2, Planorbulinella
(p. C694).

124 (type, Gypsina mastelensis Bursch, 1947, *254,
p. 37)]. Test relatively large, attached, encrust-
ing or forming hemispherical mass; chambers
roughly circular to rectangular or polygonal 1in
outline and perforated by few large foramina, each
about 5u in diameter, with chambers of one layer
alternating with those of row below, upper walls
slightly convex outward, may have irregular

F1c. 565. Acervulinidae; 1, Borodinia (p. C694).

type, axial sec., X33; 6, nearly equat. sec. of para-
type, X33; 7, diagram. sec., early portion in
equat. sec., X200; 8, schematic axial sec., en-
larged (*254). Fic. 567,1,2. G. vesicularis
(PARKER & JoNEs), Rec., Australia; Ia-c, side, base,
top views of paratype, X26; Id, portion of sur-
| face, X88; 24,0, ext. edge view and vertically
broken face of paratype, X17 (*2117).

[Orbitolina concava var. vesicularis PARKER & JONES was
designated the type-species of Gypsina by Cusuman (1915,
*404e, p. 74), but the type had already been fixed by
CarTer (1880, *296, p. 445). A lectotype was selected and

R _ . A 5 , isolated by us in the British Museum (Natural History),
Fic. 564. Acervulinidae; Acervulina (p. C694). and is here designated for O. concara vesicularis PARKER &
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Jones, 1860, BMNH-ZF3600 (ex. 94.4.3.1737) and para- suggest that Gypsina is a stage in the life cycle of Cibicides.
types BMNH-ZF3601 (ex 94.4.3.1737, 1738) from Jukes No. The transformation from one ‘‘genus” to the other has
2, 14 fathoms, north of Sir C. Harpy's inside reefs, north- not been followed in isolated specimens in cultures, and
east coast of Australia. Recent studies by Nynorm (*1381) the mere association of the 2 forms in the same biotope
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Fic. 566. Acervulinidae; 1-8, Gypsina (p. C694-C698).
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Fic. 567. Acervulinidae; 1,2, Gypsina; 3-5, Ladoronia (p. C694-C698).

is not conclusive proof of their identity. Both are herein

recognized as distinct.]

Ladoronia Hanzawa, 1957, *873, p. 68 [*Acervu-
lina (Ladoronia) vermicularis; OD] [=Acervuling
(Ladoronia) Hanzawa, 1957, *873, p. 68 (obj.)].
Test attached, encrusting, early chambers in rasp-
berry-like arrangement as in Planorbulinella, later
chambers as in Acervulina, but elongate and ir-
regularly sinuous as seen in horizontal section;
intercameral stolons connecting chambers of same
layer and fine pores connecting those of successive
layers. Mio., N.Pac.O.(SaipanIs.). Fic. 567,
3-5. *L. vermicularis; 3, horiz. sec. showing early
stage in center of figure; 4, horiz. sec. showing
irregular chambers; 5, vert. sec. showing early
stage (juvenarium) at base of figure; all X40
(*873).

Planogypsina BernmUpEz, 1952, *127, p. 124 [*Gyp-
sina vesicularis var. squamiformis CHaPMAN, 1901,
*317, p. 200;: OD]. Test large, discoidal, early
stage with globular, planispirally arranged cham-
bers, later chambers added irregularly and elon-
gate to vermiform in outline; septal pores per-
forating walls; no aperture present other than
pores. [A lectotype for the type-species was se-
lected by us at the British Museum (Natural His-

(BMNH-ZF3647, ex 03.2.5.14) and para-

tory)

© 2009 University of Kansas Paleontological Institute

types (BMNH 03.2.5.14), from Recent, Sample 8
of Cuapmavn, 1901, at 26 fathoms, 4 miles from
Mission Church, Funafuti Lagoon.] U.Tert.-Rec.,
SW.Pac.O. Fic. 568,1. *P. squamiformis
(CHaPMaN), Rec., Funafuti Atoll; Ia-c, top, base,
and edge views of paratype, X29 (*2117).
Sphaerogypsina Garroway, 1933, *762, p. 309
[*Ceriopora globulus Reuss, 1848, *1539, p. 33;
OD]. Test similar to Gypsina, but forming globu-
lar masses. Eoc.-Rec., Eu.-Carib.-Pac. Fic. 569,
1,2, *S. globulus (Reuss), Mio.(Torton.), Czech.;
1, ext., enlarged (*1478); 2, sec., X20 (*873).

Family CYMBALOPORIDAE Cushman,
1927

[Cymbaloporidae Cusaman, 1927, p. 81] [In synonymic

citations superscript numbers indicate taxonomic rank as-

signed by authors (family, 2subfamily)] [=1Cymbalo-

porettidae CusHMAN, 1928, p. 8; —2Cymbaloporinae CHAe-

MAN & Parw, 1936, p. 143; —IHalkyardiidae Kupo, 1931,
p. 201]

Test trochospiral, later chambers in annu-
lar series in single flat or conical layer; aper-
tures numerous, variously arranged circular
pores. U.Cret.-Rec.

Cymbalopora vox Hacexow, 1851, *859, p. 104

[*C. radiata; OD (M)]. Test low conical, early
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Fic. 568. Acervulinidae; 1, Planogypsina (p. C698).

chambers trochospirally arranged, later in annular ~ Cymbaloporella Cusunan, 1927, *431, p. 81

series, as in Cymbaloporetta, umbilicus open, com- [*Cymbalopora tabellaeformis Brapy, 1884, *200,
monly portions of chamber surfaces broken away p. 637; OD]. Test discoidal, early chambers
near umbilicus; sutures completely obscured on trochospiral, later in annular series; all visible

spiral side, radial and depressed on umbilical
side; wall calcareous, coarsely perforate, lamellar,
lamellae obscuring sutures and chambers on spiral
side where only large perforations can be seen;
apertures at open umbilical ends of chambers.
U.Cret., Eu. Fic. 570,1; 571. *C. radiata,
Maastricht., Neth.; 570,la-c, opposite sides and
edge view, X56 (*2117); 571, vert. sec. showing
recrystallized wall, which has not completely
obliterated lamellar structure, and coarse pores
on spiral side, X107 (*948).

[Horker (*928c, p. 477) regarded the wall as arenaceous
and Cymbalopora as related to the Valvulinidae. Topotypes
examined by us are distinctly calcareous, although the
structure of the recrystallized wall is poorly preserved in
this and many other associated calcareous species in the
Maastrichtian chalk tuffs. Furthermore, HoOrFker's figures
(here reproduced) clearly show the lamellar development
in C. radiata. Also, as noted by Reiss (*1531, p. 355)
lamellar structure is found only in the calcareous perforate
foraminifers (suborder Rotaliina) and never in the ag-
glutinated forms (suborder Textulariina).]

Archaecyclus A. Sicvestri, 1908, *1771, p. 134
[*Planorbulina cenomaniana SEGUENzA, 1882,
*1714, p. 200; OD (M)]. Test large, discoidal,
flat to concavo-convex, to 1.6 mm. diam., pro-
loculus large, followed by coiled early portion of
about 5 chambers to whorl, later in annular
series with chambers of successive series alternat-
1ng in position; sutures oblique; wall calcareous,
perforate, bilamellar, with thin, dark, median
layer; aperture in early stage interiomarginal, later
with stolon-like pores at sides of each chamber.
U.Cret.(Cenoman.), Eu.(Italy). Fig: 572,12,
* 4. cenomaniana (SEGUENZA); la, ext., X35; 1b,
portion of surface, X 100; Ic¢, same in balsam to
show internal structure, X 100; 2, part of test with
upper surface removed by HCI treatment, mounted

Fic. 569. Acervulinidae; 1,2, Sphaerogypsina
in balsam, X100 (*1714). (p. C698).

© 2009 University of Kansas Paleontological Institute
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from spiral side except where lamellar thickening forate, radial in structure, bilamellar; apertures in
obscures early portion, only final annulus visible adult a series of openings at sides of chambers.
from opposite side; wall calcareous, coarsely per- Eoc.-Rec., cosmop. Fic. 570,2. *C. tabellae-

Fic. 570. Cymbaloporidae; 1, Cymbalopora; 2, Cymbaloporella; 3, Cymbaloporetta (p. C698-C701).
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Fic. 571. Cymbaloporidae; Cymbalopora
(p. C698-C699).

formis (Brapy), Rec., S.Pac.O.(Samoa Is.); 2a-c,
opposite sides and edge view, X63 (*2117).

Cymbaloporetta Cusuxian, 1928, *436, p. 7 [*Rosa-
lina squammosa D’ORBIGNY in DE LA SAGRa, 1839,
*1611, p. 91; OD]. Test conical, early chambers
trochospiral, later alternating in annular series,
as in Halkyardia, with few chambers in each
series, all chambers visible on highly convex spiral
side, only few visible in last annulus on umbilical
side; sutures oblique and flush on spiral side,
deeply depressed and radial on umbilical side,
with deep openings left between adjacent cham-
bers, umbilicus small, open; wall calcareous, spiral
side coarsely perforate, umbilical side nonporous,

C701

radial in structure, bilamellar; apertures consisting
of one or more sutural openings at each side of

chambers on umbilical side. Mio.-Rec., cosmop.

Fic. 570,3; 573. *C. squammosa (p'ORBIG-
NY), Rec, Bahama Is. (570,3), Carib. (573);
3a-c, opposite sides and edge view, X 86 (*2117);
573, axial sec., X160 (*951).

Eofabiania Kupper, 1955, *1070, p. 135 [*E.
grahami; OD]. Test conical, concavo-convex,
early portion trochospiral, structure similar to
Fabiania but without lateral chamberlets, exterior
unknown. [Hanzawa (*874, p. 121) suggested
that Eofabiania may be a synonym of Fabiania.
Poorly known only from thin sections, the pres-
ent genus is here tentatively recognized by the
absence of lateral chamberlets, although these are
not always well shown in axial sections of true
Fabiania.] M.Eoc., USA(Calif.). Fic. 574,1,2.
*E. grahami; lab, axial sec. of paratype and
sketch of same; 2, sketch of axial sec. of holotype;
all X 38 (*1070).

Fabiania A. Siuvestri, 1924, *1778, p. 7 [*Patella
(Cymbiola) cassis OPPENHEINM, 1896, *1390, p. 55,
56; OD] [=Eodictyoconus CoLE & BERMUDEZ,
1944, *370, p. 336 (type, Pseudorbitolina cuben-
sis CusHMAN & BEermUDEz, 1936, *490, p. 59);

Fic. 572. Cymbaloporidae; 1,2, Archaecyclus (p. C699).

©2
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Fic. 573. Cymbaloporidae; Cymbaloporetta
(p. C701).

Tschoppina Ke1yzER, 1945, *1030, p. 213 (type,

Pseudorbitolina cubensis CusHMaN & BERMUDEZ,
1936, *490, p. 59)]. Test of regular or flattened
conical form with bluntly rounded apex; early
stage of 3 simple globose chambers with basal
aperture and thickened perforate wall, later cham-
bers in cyclical series or tiers, area just beneath
external wall subdivided by horizontal and ver-
tical partitions forming coarse alveoli, which again
are subdivided by thinner, shorter partitions into
2 or 3 smaller alveoli; sutures of chamber tiers
visible externally but alveolar walls less distinct
except on abraded specimens; wall calcareous, thick,
bilamellar, outer wall coarsely perforate, wall of
umbilical side and parttions imperforate. Eoc.,
Eu.-Japan-Carib.(Cuba)-Pac. O. Fic. 574,3-5.
*F. cassis (OPPENHEIM), Auvers,, Italy (3), Lutet.,
Italy (4,5); 3, ext.,, X13; 4, horiz. sec., X24
(*1781); 5, tang. vert. sec., X 12 (*1781). Fic.
574,6,7. F. cubensis (CusHMaN & BermUDEzZ),
Cuba; 6, horiz. sec. enlarged; 7, axial sec., X41
(*370).

Gunteria CusuMaN & PonTown, 1933, *522, p. 25
[*G. floridana; OD]. Test compressed, flabelli-
form to reniform in outline, embryonic stage of
large globular undivided chambers, later with
concentric chambers divided by numerous trans-
verse and radial partitions into chamberlets, as in
Fabiania; sutures indistinct externally, except on
abraded specimens; wall calcareous, perforate;
aperture consisting of 2 rows of pores on terminal
face. M.Eoc.,, USA(Fla.)-Carib.(Cuba). Fic.
575,1,2; 576,1,2. *G. floridana, Fla. (575,1,2),
Cuba (576,1,2); 575,1a,b, side and top views of
paratype, X12.5; 575,2, portion of apert. view
of another paratype, X33 (*2117); 576,1,2, axial
and transv. secs., X20(*372).

Halkyardia HERON-ALLEN & EARLAND in HALKYARD,
1918, *861, p. 107 [*Cymbalopora radiata var.
minima Liesus, 1911, *1135, p. 952; SD CusH-
MAN, 1928, *439, p. 288]. Test small, plano-con-
vex to lenticular with spiral side more strongly
convex, periphery subacute, peripheral margin
lobulate; early chambers in irregular or ‘rasp-
berry’” type of arrangement, later chambers small

Protista—Sarcodina

and numerous, alternating in annular series, thick
wall lamellae obscuring chambers of early spire;
umbilical area filled with horizontal lamellae and
connecting hollow vertical pillars; sutures oblique,
curved and flush on spiral side, radial and de-
pressed on umbilical side; wall calcareous, dis-
tinctly perforate, radial in structure, inner walls
nonporous; aperture consisting of small pores at
periphery. [Although topotypes of H. minima
were stated by Woop (*2073, p. 250) to be radial
in structure, the genus was regarded as micro-
granular by Horker (*951, p. 117).] Eoc., Eu.-
Pac.0.-N.Am. F1c. 575,5. *H. minima (Lik-
BUs), Eoc.(Barton.), Fr.; 5a-c, opposite sides and

edge view, X130 (*2117). Fic. 575,6-8. H.
bikiniensis CoLE, Eoc., Bikini Atoll; 6, vert. sec.
showing umbilical pillars and thickened spiral
wall; 7, transv. sec. nearer base cutting umbilical
pillars and showing thickened outer wall; 8,
transv. sec. near apex, cutting embryonic cham-
bers; all X 40 (*361).

Pyropilus Cusuman, 1934, *463, p. 100 [*P. ro-
tundarus; OD]. Early chambers trochospirally
coiled, later added irregularly to form elongate
mass, with all chambers visible on originally spiral
side and only last series visible on opposite side
around elongate or irregular umbilical depression;
wall calcareous, coarsely perforate, with thin in-
ner pseudochitinous layer; aperture consisting of
numerous large pores along sutures and on aper-
tural face on umbilical side of test, sutural open-
ings remaining open on all chambers of final
whorl. [Lamellar and microstructure of the wall
have not been described, but general appearance
suggests its relation to the Cymbaloporidae.] Rec.,
Pac.O. Fi16. 575,3,4. *P. rotundatus, S.Pac.O.
(Rangiroa Atoll); 3a-c, opposite sides and edge
view of holotype; 4, umbilical side of large para-
type, X49 (*2117).

Family HOMOTREMATIDAE
Cushman, 1927

[nom. correct. LoesLicH & TarpaN, herein (pro Homotremi-

dae Cusaman, 1927, p. 97)] [=Victoricllidac CHAPMAN &

CRrespIN, 1930, p. 111; =Polytremidae CHAPMAN, PARR &

CoLrins, 1934, p. 556, 573 (recte Polytrematidae); =Minia-

cinidae THaLManNN, 1938, p. 208; =—Eorupertiidae CoLE,
1957, p. 337}

Test attached, early chambers irregularly
trochospiral, later variously modified; wall
coarsely perforate. U.Cret-Rec.

Subfamily HOMOTREMATINAE Cushman, 1927

[nom. transl. CHapMaN & Parr, 1936, p. 144; (exr Homo-
tremidae CusHMAN, 1927); Homotrematinae nom. correct.
PokoRNY, 1958, p. 333)

Test attached, early stage trochospiral,
later growth irregular, extending upward
from attachment, becoming branched; aper-
tures large, and may be covered by per-
forated plate. Eoc.-Rec.

Homotrema Hickson, 1911, *922, p. 445 [*Mille-
pora rubra Lamarck, 1816, *1088, p. 202; OD
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cated conical projections or erect branches, pos-
sibly environmentally controlled; early chambers

(M)]. Test attached, large, 2 to 8 mm. diam.,
in spiral or “raspberry” arrangement, later cham-

variable in form, may be globose, hemispherical,
encrusting with irregular swellings, with trun-

oy o g
LB agi
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Fic. 574. Cymbaloporidae; 1,2, Eofabiania; 3-7, Fabiania (p. C701-C702).
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Fic. 575. Cymbaloporidae; 1,2, Gunteria; 3,4, Pyropilus; 5-8, Halkyardia (p. C702).

bers in roughly concentric layers, outer surface
with cribrate areolae surrounded by imperforate
rims (chamber walls), beneath areolae containing
large passages and irregular hollows, partally due
to resorption; as additional layers of chambers are
added, new cribrate plates appear above earlier
ones, and at intervals continuous cribrate wall
may cover imperforate areolae, later forming new
areolae, earlier layer being covered simultaneously
by nonperforate material; some large openings not
covered by perforated plates may show protrud-
ing sponge spicules cemented by protoplasmic

‘(“2

material; wall of early spiral portion pseudo-
chitinous and insoluble, later portion calcareous,
red; aperture consisting of large pores in areolae
and large irregular openings with contained
sponge spicules. Rec., Atl.O.-Carib.-Ind.O.-Pac.O.
Fic. 577,1-3. *H. rubrum (Lamarck), Ind.O.
(1), Indon. (2), Bermuda (3); 1, ext. of branch-
ing form, X4.5 (*922); 2, parually sectioned
specimen showing perforated plates, imperforate
areolae at surface, and inner walls with irregular
openings, X 17 (*928a); 3, continuous cribrate
layer added over earlier areolae, X170 (*702).

009 University of Kansas Paleontological Institute
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Miniacina Garroway, 1933, *762, p. 305 [pro
Pustularia Gray, 1858, *812, p. 270, 271 (type,
P. rosea) (mon Swainson, 1840)] [*Millepora
miniacea PaLLas, 1766, *1407, p. 251; OD]. Test
encrusting or branching, branches commonly more
elongate and slender than in Homotrema, to 7
mm. in height; early stage with spiral or “rasp-
berry” chamber arrangement, later with layers
of perforated laminae, pores about 5u diam.,
adjacent laminae connected by hollow pillars with
imperforate double walls, which grow upward
from foramina of previous lamina, central portion
of branches with irregularly twisted elongate ver-
tical tubes without perforate walls, which arise
near base and extend to tips of branches; wall
calcareous, red, pink, or white, surface with open-
ings of 2 sizes, smaller wall perforations, and
larger “pillar pores” or foramina 30-80u diam.
Rec., Medit. Sea-Malay Arch.-Ind.O.-S.Pac.O.
Fic. 577,4-7. *M. miniacea (ParLLas), Indon.;
4a,b, ext. of encrusting and branching types,
X4.5; 5, diagram. transv. sec. of branch showing
concentric layers of chambers, hollow “pillar
pores” or foramina, and smaller perforations
(*922); 6, surface showing small perforations and
larger foramina, X50 (*922); 7, part of transv.
sec. showing pores, foramina, and double walls
of “pillar pores,” X175 (*928a).

Sporadotrema Hickson, 1911, *922, p. 447 [*Poly-

trema cylindricum CarTER, 1880, *296, p. 441;
OD]. Test attached, large, to 27 mm. in height,
early juvenile stage coiled, later with large cyl-
indrical branches; chambers large, at periphery of
branches, communicating by large open passages,
central portion of branches occupied by irregu-
larly shaped tubes that spiral up trunk and
branches and may open at tips of branches; inner
septal walls nonperforate; wall calcareous, sur-
face coarsely perforate, pores irregularly scattered,
large ones at surface resulting from fusion within
wall of numerous fine pores at inner surface of
wall, lacking both areolae, found in Homotrema,
and “pillar pores” of Miniacina, may incorporate
siliceous sponge spicules in varying amounts; color,
red, yellow, or orange. Eoc.-Rec., Pac.O.-Ind.O.
Fic. 578,1-4. *S. cylindricum (CarTER), Rec.,
Ind.O. (1,24), Indon. (3); I, ext. showing
branching form, X2 (*922); 2, portion of branch,
enlarged (*922); 3, diagram. long. sec. showing
large peripheral chambers, internal long. stoloni-
ferous tubes, finely porous inner chamber surface,
pores fusing in wall to form fewer and larger
openings at surface, enlarged (*928a); 4, sur-
face showing large pores formed by fusion of
small inner pores, X50 (*922).

Subfamily VICTORIELLINAE
Chapman & Crespin, 1930

[nom. transl. LoesrLicH & TAppaN, herein (ex family Vic-
toriellidae CHAPMAN & CREspIN, 1930, p. 111)]

Test attached, early chambers trocho-
spiral, later extending upward from base in

© 2009 University of Kansas Paleontological Institute
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Fi1c. 576. Cymbaloporidae; 1,2, Gunteria (p. C702).

loose spiral or becoming irregular rounded

mass; wall calcareous, perforate, radial in
structure, bilamellar; aperture interiomar-
ginal. U.Cret.-Rec.

Victoriella Cuapnan & CrespiN, 1930, *323, p.
111, 112 [*Carpenteria proteiformis var. plecte
Cuapman, 1921, *321, p. 320, =Carpenteria
conoidea RUTTEN, 1914, *1598, p. 47; OD (M)].
Test conical, commonly attached at apex, juvenile
stage free, in low trochospiral coil of few cham-
bers, when temporary or permanent attachment
occurs direction of coiling may reverse and coil-
ing is high-spired in adult, umbilicus depressed
or forming axial hollow; chambers inflated, 3
or 4 to whorl, not embracing; sutures depressed
but wall lamellae obscure early ones; septa of 3
layers, 2 layers of preceding chamber and inner
lamella of following one; wall calcareous, thick,
coarsely perforate, except for imperforate area
surrounding aperture, radiate in structure, bi-
lamellar, no canals between lavers, but some 1inter-
locular spaces may occur in walls, numerous round
to elliptical bosses interspaced between perfora-
tions, formed by pillar-like thickenings in wall
which displace wall perforations; aperture um-
bilical in position, with thick lip on 3 sides. U.
Eoc.-Mio., Australia-N.Guinea-N.Z.-Eu. Fic.
579,1-3. *V. conoidea (RuTTEN), Oligo., Australia:
1, ext.,, X25; 2a, vert. sec. showing wall pillars,
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layering, and bilamellar structure, X46; 25, to bilamellar septal face of penultimate chamber,
portion enlarged to show 3-layered septa with X 85; 3a, diagram showing early chamber ar-
single lamella of final chamber (at left) attached rangement with proloculus and early whorl ob-

Homotrema

Miniacina

Fic. 577. Homotrematidae (Homotrematinae; I-3, Homotrema; 4-7, Miniacina) (p. C702-C705).

© 2009 University of Kansas Paleontological Institute
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Fic. 578. Homotrematidae (Homotrematinae; 1-4, Sporadotrema) (p. C705).

lique to later axis of coiling around axial hollow,
attachment surface at side of third or fourth
chamber, radial wall structure (shown only at
right of figure), X40; 354, portion of previous
figure enlarged to show pillars and their dis-
placement of pores, X120 (*797).

Carpenteria Gray, 1858, *812, p. 269, 270 [*C.
balaniformis; OD (M)] [=Neocarpenteria CusH-
MAN & BermUDEz, 1936, *489, p. 34 (type, N
cubana); Carpenterella BErmMODEzZ, 1949, *124,
p. 313 (type, C. truncata) (non Carpenterella
CoLLENETTE, 1933; nec KrasHENINNIKOV, 1953);
Bermudezella THaLmanN, 1951, *1899d, p. 224
(nom. subst. pro Carpenterella BErmUDEZ, 1949,
non CoLLENETTE, 1933); Haerella BELForD, 1960,
*110, p. 112 (type, H. conica)]. Test attached,
plano-convex, trochospiral, all chambers visible
from flat, attached spiral side, only those of last
whorl visible on convex, centrally umbilicate op-

posite side, peripheral keel may spread slightly
over attachment; wall calcareous, distinctly per-
forate over umbilical surface of chambers, radial
in structure, only keel and small area around
umbilical area and apertural margin being non-
perforate, thickened shell material produced into
pillar-like extensions around umbilicus on older
specimens; aperture slitlike, extending from
periphery along base of final chamber into open
umbilicus. U.Cret.-Rec., Pac.O.-Australia-W.Indies
(Cuba-Carib.). Fic. 580,1. *C. balaniformis,
Rec., Funafuti Atoll; Ia-c, opposite sides and edge
view, X20 (*2117). Fic. 580,2. C. conica
(BeLrorp), U.Cret.(Campan.), W.Australia; 2a-c,
opposite sides and edge view of holotype, X37
(*110). Fic. 580,3. C. truncata (BErRmMUDEZ),
M.Oligo., Haiti; 3a-c, opposite sides and edge view
of holotype, X39 (*2117). Fic. 5804. C.
cubana (CusHMaN & BermUDEez), Eoc., Cuba;

)09 University of Kansas Paleontological Institute
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Fic. 579. Homotrematidae (Victoriellinae; 1-3, Victoriella) (p. C705-C707).

4a-c, opposite sides and edge view of paratype,
X76 (*2117).

[The original description of Carpenteria was somewhat
generalized, and Gray's types from the Philippine Islands
are not preserved. The present redefinition is based on
the type-species as shown by the specimen figured by Chae-
MAN (1900, *314, p. 13, pl. 4, fig. 2) (BMNH Cat. No.
03.2.5.124, from off Funafuti at 115-200 fathoms, here re-
drawn). Gray's original figures also show a low conical
form which undoubtedly suggested the specific name of
the type-species (barnacle-formed). Later workers have
erroneously included much higher or uncoiled forms in
Carpenteria. Neocarpenteria was proposed for a plano-
convex trochoid form with semicircular ventral mar-
ginal aperture. This semicircular opening in the type-
specimen (here redrawn) is merely an irregular remnant
of the broken final chamber and the true aperture is not
shown. CusHMAN & BermUpez (*489, p. 34) stated, “‘There
seems to be a tendency to grow upward slightly on the
ventral side, suggesting the type of development seen in
Carpenteria.””  As the type-species of Carpenteria does not
grow upward into a cylindrical form and the apertural
distinction is nonexistent, the name Neocarpenteria is a
junior synonym. Carpenterella was defined by BermCprz
(1949, *124) to include similar plano-convex forms with
a shidike interiomarginal aperture. It was said to differ
from Carpenteria in having a simple trochoid form and
not becoming uniserial. A homonym of Carpenterella Col-
LENETTE, 1933, Carpenterella BermUDEzZ was later renamed

© 2009 University of Kansas Paleontological Institute

Bermudezella, but as the type-species of Carpenteria is also
a low, rather than uniserial, form, both Carpenterella
BermUpez and Bermudezella THALMANN are junior syn-
onyms. The high cylindrical forms previously placed in
Carpenteria should be referred to Biarritzina.]

Eorupertia Yase & Hanzawa, 1925, *2090, p. 77
[pro Uhligina Yase & Hanzawa, 1922, *2088, p.
71 (non ScuuskrT, 1899)] [*Uhligina boninensis
Yase & Hanzawa, 1922, *2088, p. 72; OD]
[=Gyroidinella Y. LE CaLvez, 1949, *1112, p.
27 (type, G. magna); Neogyroidina BERMUDEZ,
1949, *124, p. 255 (wype, Gyroidina protea CusH-
MAN & BermUDEZ, 1937, *491, p. 22)]. Test
trochospirally coiled, cylindrical or subconical in
form, attached at spiral side of early stage, um-
bilicate, with chambers coiled about axial hollow,
periphery angular to rounded; wall calcareous,
radial in structure, perforate, except in apertural
region, bilamellar, 2 laminae separated by dark
layver, pillars developed in wall, septa 3-layered
as in Victroriella and may enclose interseptal spaces;
aperture umbilical, interiomarginal, slitlike, with
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Fic. 580. Homotrematidae (Victoriellinae; 1-4, Carpenteria) (p. C707-C708).

lip. [The synonymy of Gyroidinella with Eoruper-
tia was demonstrated by Reiss (*1528¢, p. 6).] M.
Eoc.-U. Eoc., W.Pac.O.(Bonin Is.)-Eu.-S. Am.-M.
East-Carib.-N. Am.-Japan. Fic. 581,1-6. *E.
boninensis (YaBe & Hanzawa), Eoc., Haha-jima,
Japan; 1, ext, X10; 2,3, long. secs. at side of
axial hollow and nearly axial long. sec., X20; 4,
transv. sec. showing chambers around axial hol-
low, X20; 5, diagram showing bilamellar wall
and pillars, X20; 6, diagram of wall showing
relation of pores and conical pillars (*2090).
Fic. 582,1-3. E. magna (Y. LE CaLvez), M.Eoc.
(Lutet.), Fr. (1), Eoc., Israel (2,3); la-c, oppo-
site sides and edge view, X23 (*2117); 2, horiz.
sec., X14 (*1528c); 3, axial section, X37
(*1528¢).
Maslinella GLaEssNER & WapE, 1959, *797, p. 203
[*M. chapmani; OD]. Test large, early stage low,
trochospiral, later pseudoplanispiral and semi-
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involute with axis of coiling perpendicular to that
of early stage, but asymmetrical; chambers in-
flated, periphery subangular to rounded, increas-
ing gradually in size; sutures straight to curved,
radial, thickened and limbate on spiral side of
test; wall calcareous, thick, coarsely perforate,
radial in structure, bilamellar, 3-layered septa and
apertural face nonperforate; aperture low interio-
marginal equatorial opening with thickened lip.
U.Eoc., Australia. Fic. 583,1-4. *M. chapmani;
la-c, opp. sides and edge view of holotype show-
ing coarsely perforate wall and thickened sutures,
X25; 2, edge view of paratype showing apert.,
X25; 3, part of median horiz. sec. showing 3-
layered septa and thickened apert. lips, X 46; 4,
vert. sec. showing nepionic coil in plane of coiling

and later coil at right angles to it, and thick wall
with pillars and pores, X95 (*797).
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Fic. 581. Homotrematidae (Victoriellinae; 1-6, Eorupertia) (p. C708-C709).

ORBITOIDIDAE
By W. Storrs CoLE

Family ORBITOIDIDAE Schwager, 1876

[nom. correct. Emmer & FickerT, 1899, p. 688 (pro Orbitoidee
ScHWAGER, 1876, p. 481)] [=subfamily Orbitoidinae PREVER,
1904, p. 111; =family Orbitoidinae SiLvestri, 1907, p. 12
(nom. van.); =Orbitoidae SiLvestri, 1937, p. 155; =Orbit-
oidida CopeLanp, 1956, p. 188; —=Clypeorbinae SiGAL in
PiveTeau, 1952, p. 259; —Lepidorbitoididae Pokorny, 1958,
p. 388 (ex Lepidorbitoidinae VaucHAN in CusHMAN, 1933, p.
285); =Pseudorbitellinae Hanzawa, 1962, p. 148]

Test biconcave to spherical, with embry-
onic chambers enclosed by thick perforate
wall, or with thinner-walled bilocular em-
bryonic chambers followed by several rela-
tively large periembryonic chambers; equa-
torial and lateral chambers not differenti-
ated, or equatorial chambers covered on
each side with distinct zones of lateral cham-
bers; equatorial chambers arcuate or short,
spatulate; with stolons, but without canal
system. U.Cret.-Paleoc.

An analysis of the initial chambers of
microspheric specimens of Orbitoides led
Kuopper (*1068) to postulate that the or-
bitoidids were derived from a calcareous,
biserial ancestor similar in structure to cer-
tain genera referred to the Guembelininae
of the Heterohelicidae. Two genera, Lepi-
dorbitoides (U.Cret.) and Actinosiphon
(Paleoc.), which have been associated tra-
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ditionally with the lepidocyclines, are here
assigned provisionally to the Orbitoididae.
Although Lepidorbitoides and Actino-
siphon resemble the lepidocyclines in form
and structure, they cannot be related to
them, inasmuch as the first true lepido-
cycline appeared in the middle Eocene. As
the structures of certain species of Orbitoides
are similar to those of Lepidorbitoides, it
seems logical to postulate that Lepidorbit-
oides was derived from Orbitoides and in
turn generated Actinosiphon as the final
representative of this dominantly Upper

Cretaceous family.

Orbitoides p’OrBIGNY in LyeLr, 1848, *1192, p. 12
[*Lycophris faujasii DEFRANCE, 1823, *579b, p.
271; —Orbitolites media p’ArcHiac, 1837, *35,
p. 178; SD JonEs, PARKER, & Brapy, 1866, *1002,
appendix 1] [=Hymenocyclus Bronwn, 1853,
*214a, p. 94 (type, Lycophris faujasii DEFRANCE,
1822, *579b, p. 271); Simplorbites DEGREGORIO,
1882, *815, p. 10 (type, Nummulites papyracea
Boustk, 1832, *176A, p. 445); Silvestrina PREVER,
1904, *1482, p. 113, 122 (type, Orbitoides apicu-
lata SCHLUMBERGER, 1901,*1661, p.465); Schlum-
bergeria A. SiLvesTRI, 1910, *1771A, p. 118 (type,
Linderina? douvillei); Orbitella DouviLLE, 1915,
*621, p. 666 (type, Orbitolites media D’ARCHIAC,
1837, *35, p. 178); Monolepidorbis Astre, 1927,
*54, p. 388 (type, M. sanctae-pelagiae); Gallo-
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Fic. 582. Homotrematidae (Victoriellinae; 1-3, Eorupertia) (p. C708-C709).

wayina Evrvis, 1932, *699, p. 1 (type, G. brown:i);
Hellenocyclina ReicHeL, 1949, *1521, p. 482 (type,
H. beotica)]. Embryonic chambers surrounded by
thick, perforated wall, bilocular to quadrilocular,
or teratologically with more than 4 irregularly ar-
ranged chambers; equatorial chambers arcuate;
lateral chambers reduced or well developed, slit-
like. U.Cret., Eu.-Asia(India)-N.Am. Fic. 584,
3. *O. faujasii (DEFRANCE), Fr.; 3a,b, equat. sec.
vert. sec., X40, X20 (*2113c).

Actinosiphon Vaucnan, 1929, *1990, p. 163, 166
[*A. semmesi; OD] [=Orbitosiphon Rao, 1940,
*1498, p. 414 (type, Lepidocyclina (Polylepidina)
punjabensis Davies in Davies & PinrorLp, 1937,
*563, p. 53)]. Embryonic chambers bilocular,
large, completely surrounded by a ring of about 11

periembryonic chambers; equatorial chambers in -

rude radial rows with communication by large
median stolon. Paleoc., N.Am.(Mex.)-Indo-Pac.
Reg. Fic. 585,1. *A. semmesi, Mex.; equat.
sec., X 80 (*2122).

Lepidorbitoides A. Sivestri, 1907, *1766, p. 80
[*Orbitolites socialis Leymerie, 1851, *1133, p.
191] [=Clypeorbis H. DouviLLE, 1915, *621, p.
668, 669 (type, Orbitoides mamillata ScHLUM-
BERGER, 1902, *1662, p. 259); Orbitocyclina
Vauchan, 1929, *1993, p. 291 (type, Lepidorbit-
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otdes minima DouviLLE, 1927, *628A, p. 291);
Orbitocyclinoides BRONNIMANN, 1944, *216, p. 5
(type, Orbitocyclina (0.) schencki); Pseudorbitella

Hanzawa, 1962, *875, p. 148 (type, P. americana;

OD)]. Embryonic chambers bilocular, small, with

or without periembryonic chambers; equatorial
chambers arcuate to hexagonal; lateral chambers
well developed. U.Cret., Eu.-N.Am.-Carib.-Asia.

L. (Lepidorbitoides). Test circular, U.Cret., Eu.-
Asia(India)-N.Am., trop. Fic. 584,1. *L. (L.)
socialis (Leymerie), Fr.; lab, equat. sec., vert.
sec., X40, X20 (*2113c).

L. (Asterorbis) Vaucuan & CoLg, 1932, *1996, p.
611 [*A. rooki; OD) [=Cryptasterorbis M. G.
RutTeN, 1935, *1599, p. 533 (type, ?Asterorbis
cubensis PALMER, 1934, *1408, p. 249)]. Test
stellate. U.Cret., N.Am.-Carib., trop. zone.
Fic. 585,2. *L. (A.) rooki, Cuba; 2a,b, equat.
and vert. secs., X 16 (*2113c).

Omphalocyclus Bronn, 1852, *214a, p. 95 [*Orbu-
lites macroporus Lamarck, 1816, *1088, p. 197;
OD]. Embryonic chambers of megalospheric gen-
eration similar to those of Orbitoides, but with
lateral chambers of same kind and not differen-
tiated from equatorial chambers. U.Crer., Carib.-
Asia.
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Fic. 583. Homotrematidae (Victoriellinae; 1-4, Maslinella) (p. C709).

O. (Omphalocyclus). Test strongly biconvex. U.
Cret., Eu.-Asia (India)-Carib. (Cuba). Fic.
584,2. *O. (0.) macroporus (Lamarck), Cuba;
2a,b, equat. sec., vert. sec., X40, X20 (*2113c).

O. (Torreina) D. K. PaLMmer, 1934, *¥1408, p. 237
[*T. torrei; OD]. Test nearly spherical. U.Cret.,
Carib. Fic. 584,4. *O. (T.) torrei, Cuba;
equat. sec., X20 (*1408).

DISCOCYCLINIDAE
By W. Storrs CoLE

Family DISCOCYCLINIDAE
Galloway, 1928

[nom. transl. VAucHAN & CoLE in CusHmaN, 1940, p. 327
(ex Discocyclininae Garroway, 1928, p. 55] [=Orthophrag-
minidae WepEkIND, 1937, p. 123, 124; —Orthophragmininae
WEeDekIND, 1937, p. 125; =—Asterocyclinidae BRONNIMANN,
1951, p. 208; —Orbitoclypeidae PokorNY, 1958, p. 393 (ex
Orbitoclypeinae BRONNIMANN, 1946, p. 612)]

Test circular or stellate, thin or inflated,
composed of equatorial layer with lateral
chambers on each side; megalospheric gen-
eration with subspherical initial chamber
partly or completely embraced by larger
second chamber; microspheric generation
with initial coil of small chambers; equa-
torial chambers rectangular to faintly hexa-
gonal in plan; radial chamber walls, when
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present, arranged in annuli; equatorial
chambers connected by annular and radial
stolons with adjacent chambers in same an-
nulus and with adjacent chambers in next
inner and next outer annulus; intraseptal
and intramural canal system present (Fig.
586,1a). Paleoc.-Eoc.

BrRONNIMANN (*218) suggested that this
family should be divided into two subfam-
ilies; Discocyclininae, in which the equa-
torial layer is composed of chambers and
chamberlets (Fig. 586,1%), and Orbitoclypei-
nae, in which the equatorial layer is com-
posed only of chambers (Fig. 586,2).

However, since the chambers of Discocy-
clina (Discocyclina) anconensis BARKER
(Fig. 586,1d) are the same as those of typi-
cal representatives of the Orbitoclypeinae,
it is doubtful if this family should be
divided.

VaucHAN (*1995) demonstrated that
representatives of the Discocyclinidae pos-
sess interseptal canals (Fig. 586,Ic), but
BrONNIMANN (*221) interpreted these canals
as a system of fissural interseptal spaces and,
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Fic. 584. Orbitoididae; 1, Lepidorbitoides (Lepitorbitoides); 2, Omphalocyclus (Omphalocyclus); 4, O.
(Torreina); 3, Orbitoides (p. C710-C712).
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Asterorbis  2a

Fic. 585. Orbitoididae; I, Actinosiphon; 2, Lepidorbitoides ( Asterorbis) (p. C711).

therefore, not true canals of the kind de-

veloped in the nummulitids. VaucHAN

(*1995) derived the Discocyclinidae from a

Nummoulites-like ancestor because of the

presence of both intraseptal canals and an-

nular canals which he assumed were “the
morphological representation of the canals
in the marginal plexus of the Camerinidae

[Nummulitidae]” (*1995, p. 52). Bronni-

MANN (*221, p. 211) questioned this origin

for the Discocyclinidae.

Discocyclina GimMseL, 1870, *840, p. 687 [*Orbitu-
lites pratti MicueLin, 1846, *1255, p. 278; SD
GaLroway, 1928, *761, p. 56] [=Rhipidocyclina
GumBEL, 1870, *840, p. 688 (type, Orbitoides (R.)
multiplicata GOmBEL, 1870); Orthophragmina
Munier-CHALMAs, 1891, *1326, p. 17, 18, 19
(type, Orbitulites prarti MicHELIN, 1846, *1255,
p. 278); Orbitoclypeus A. SiLvestri, 1907, *1769,
p. 106 (type, O. himerensis); Exagonocyclina
CHeccHiA-RispoL1, 1907, *330, p. 188 (type,
Orbitoides (E.) schopeni, =Orbitoclypeus himer-
ensis A. SiLvestr1); Nodocyclina Hem, 1908,
*893A, p. 271 (type, Orthophragmina umbilicata
DepraT, 1905, *583, p. 497); Eudiscodina van
DER WEISDEN, 1940, *2042, p. 15 (type, Ortho-
phragmina archiaci SCHLUMBERGER, 1903, *1663,
p. 277); Umbilicodiscodina van DER WEIJDEN,
1940, *2042, p. 15 (type, Orbitolites discus RoTI-
MEYER, 1850, *1594, p. 116); Trybliodiscodina
vaN DER WEIJDEN, 1940, *2042, p. 15 (type,
Orthophragmina chudeani SCHLUMBERGER, 1903,
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*1663, p. 282); Hexagonocyclina Caupri, 1944,
*304, p. 362 (type, Orbitoclypeus ?Pcristensis
VaucHan, 1924, *1988, p. 814); Bontourina
Caupri, 1948, *305, p. 477 (type, B. inflata)].
Test circular in plan, discoidal or lenticular, with
or without raised radiating ribs; annular stolon
proximally situated; radial chamber walls of
equatorial chambers in adjacent annuli usually
alternating in position. Paleo.-Eoc., Eu.-Indo.-Pac.
Reg.-N.Am.-S.Am.
D. (Discocyclina). Test circular in plan; not stel-
late; without costae. Paleoc.-Eoc., Eu.-Indo-Pac.-
N.Am.-S.Am. Fic. 587,1. *D. (D.) pratti
(MicHELIN), Eoc.(Auvers.), Eu.; Ia, ext. view,
X5 (*2042); 1b, equat. sec. with embryonic
chambers, periembryonic chambers and equat.
chambers, X40 (*2042); Ic, equat. chambers
with proximally situated annular stolon, X85
(*1994).
D. (Aktinocyclina) GiomseL, 1870, *840, p. 688
[*Orbitulites radians »’ArcHiac, 1848, *37A, p.
405; SD Dorrrus, 1889, *607, p. 1226]
[=Actinocyclina GimseL, 1870, *840, p. 707
(nom. null.)]. With elevated rays formed by
local increase in number of lateral chambers; rays
not terminating in protuberant angles as in
Asterocyclina. Eoc.(Lutet.-Priabon.), Eu. FiG.
587,2. *D. (A.) radians (p’ARrcHiac), Priabon.;
2a, ext. view, X 10 (*2119); 25, equat. sec. with
embryonic chambers, periembryonic chambers
and equat. chambers, X50 (*217); 2¢, vert.
sec., X22 (*1995).
Asterocyclina Gomser, 1870, *840, p. 689 [nom.
subst. pro Asterodiscus SCHAFHAUTL, 1863 (non
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Fic. 586. Discocyclinidae: I, Discocyclina, structural features shown by oblique view of partly sectioned

test (1a) and equatorial section (15) (diagrammatic, not to scale), vertical section showing canals, X400

(Ic), and equatorial section, X180 (Id) (la, *2121; 16, *217; Ic, *1995; 1d, *2113e); 2, Asterocyclina,
equatorial section (diagrammatic, not to scale) (*217).

EHRENBERG, 1840)] [*Asterodiscus pentagonalis
ScHAFHAUTL, 1863, *1638, p. 107, =*Calcarina?
stellata D'ArcHiac, 1846, *37, p. 199; OD (M)]
[=PAsteriacites voN ScHLoTHEIM, 1822, *1649, p.
71 (type, A. patellaris); Cisseis Guppy, 1886, *842,
p. 584 (type, C. astericus) (non LAPoRTE & GoRy,
1839); Asterodiscus ScHaFHAUTL, 1863, *1638, p.
107 (type, A. pentagonalis); Asterodiscocyclina
Berry, 1928, *130, p. 406 (type, Orthophragmina
(A.) stewarti); Orthocyclina vaN DER VLERK,
1933, *2011, p. 93 (type, O. soeroeanensis); Iso-
discodina vaNn DEr WEIJDEN, 1940, *2042, p. 15
(type, Orthophragmina pentagonalis DepraT, 1905,
*583, p. 507)]. Test stellate, with radial zones
of elongate equatorial chambers in equatorial
plane. M.Eoc.-U.Eoc., Eu.-Indo-Pac.Reg.-N.Am.-S.
Am. Fic. 587,3a. *A. stellata (p'ARrcHiac),
Lutet.-Auvers., Fr.; ext. view, X4 (*2120).
Fic. 587,3b,c. A. georgiana (Cusuman), U.Eoc.
(Ocala), USA; vert. and equat. secs., X40
(*2113b). [See note, p. C796.]

Pseudophragmina DouviLLg, 1923, *626, p. 106
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[*Orthophragmina floridana Cushman, 1817,
*408, p. 116; OD]. Test circular in plan, dis-
coidal, or lenticular; annular stolon distally sit-
uated; radial chamber walls complete, incomplete,
absent or indistinct, but when present, in align-
ment in adjacent annuli. Paleoc.-Eoc., N.Am.-S.
Am.-Asia(India).

P. (Pseudophragmina). Distal part of radial cham-
ber walls degenerate, in places represented by
rows of granules. M.Eoc.-U.Eoc., N.Am.-S.Am.
Fic. 588,I. *P. (P.) floridana (CusHMAN),
U.Eoc.(Ocala), USA(Fla.); la, equat. sec. with
embryonic chambers, periembryonic chambers
and equat. chambers, X40; 14, equat. sec. with
radial chamber walls in alignment, incomplete
at their distal ends, X40; Ic, vert. sec. with
embryonic chambers, equat. layer and lateral
chambers; X20 (*2113c).

?P. (Asterophragmina) Rao, 1942 *1499, p. 9
[*P. (A.) pagoda]. Possibly a defective speci-
men of Asterocyclina. U.Eoc., Asia(Burma).

P. (Athecocyclina) VaucHaN & CoLE in CUSHMAN,
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Fic. 587. Discocyclinidae: 1, Discocyelina (Discocyclina); 2, D. ( Aktinocyclina); 3, Asterocyclina
(p. C714-C715).
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Fic. 588. Discocyclinidae; I, Pseudophragmina (Pseudophragmina); 2, P. (Proporocyclina); 3, P.
(Athecocyclina) (p. C715-C717).

1940, *474, p. 330 [*Discocyclina cookei
VaucHaN, 1936, *1994, p. 256]. Radial cham-
ber walls absent or indistinct. Paleoc.-M.Eoc., N.
Am.-S.Am. Fic. 588,3. *P. (A.) cookei
(VaucHaN), L.Eoc.(Wilcox), USA(Ala.); equat.
sec., X 15 (*1994).

P. (Proporocyclina) Vaucuan & CorLe in CusH-
MaN, 1940, *474, p. 330. [*Discocyclina per-
pusilla VaveHan, 1929, *1992, p. 9]. Radial
chamber walls complete. Paleoc.-Eoc., N.Am.-S.
Am. Fic. 5882. *P. (P.) perpusilla
(Vauchan), M.Eoc.(Guayabal F.), Mex.; equat.
sec., X140 (*2113c).

LEPIDOCYCLINIDAE
By W. Storrs CoLe

© 2009 University of Kansas Paleontological Institute

Family LEPIDOCYCLINIDAE
Scheffen, 1932

[Lepidocyclinidae ScHerrFen, 1932, p. 251-252] [=Helico-
lepidinidae PokorNY, 1958, p. 395 (nom. transl. ex Helico-
lepidininae Tax, 1936)]

Test circular or radiate, compressed to in-
flated lenticular, composed of distinct equa-
torial layer overlain on each side by zones
of lateral chambers or by laminated shell
material with vacuoles; embryonic chambers
bilocular, followed by distinct, long spiral
of periembryonic chambers, or by short
spiral of these chambers, or by reduced se-
quences of periembryonic chambers on
periphery of embryonic chambers; equator-
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Fic. 589. Lepidocyclinidae; 1-4, structural features.
——1. Oblique view of sectioned Lepidocyclina
(Lepidocyclina) test showing equatorial chambers
and lateral regions with pillars (diagrammatic, not
to scale) (*2121). 2. Embryonic apparatus of
L. (Nephrolepidina) with 3 primary periembryonic
chambers and 6 coils of additional periembryonic
chambers (*2120A). 3,4. Decalcified Canada
balsam preparations of L. (L.) montgomeriensis
showing (3) diagonal and annular stolons of 6-
stolonal system in part of equatorial section, and
(4) fine tubules that perforate roofs and floors as
seen in part of vertical section, annular stolons and
3 apertures for stolons visible at left, both X140
(*1998).

ial chambers arcuate, ogival, rhombic, spatu-
late or hexagonal; chamber walls perforate
with definite stolons, without canal system
(Fig.589,1). M.Eoc.-M .Mio.

The Helicolepidininae and Lepidocyclini-
nae seemingly were derived from an Amphi-
stegina-like ancestor. BARKER & GRIMSDALE
(*84) have presented convincing evidence
that such an ancestor could have generated
two distinct lines, one developing into the
Helicolepidininae, in which the equatorial
layer is characterized by a well-developed
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sequence of chambers arranged in an open
spire that persists beyond the initial peri-
embryonic spire, and the other producing
the Lepidocyclininae, in which the spiral
and even the periembryonic chambers are
reduced in importance so that the equatorial
plane is composed only of the embryonic
and equatorial chambers in advanced gen-
era.

The evolutionary development postulated
by BarkEr & GrimspaLe (*84) is accepted
as the logical one, though certain disagree-
ments concerning details should be noted.
GrimspaLE (*827), by analysis of the stolon
systems, argued for a diphyletic origin of
the lepidocyclines, dividing them into “line-
age Y” with a “crossed stolon system” and
“lineage X” with an “uncrossed stolon sys-
tem.” GriMspaLE derived “lineage Y” from
an Amphistegina-like ancestor, but did not
identify the origin of “lineage X.” CoLE
(*366) postulated that Lepidocyclina (Poly-
lepidina) antillea Cusuman, the first true
species of Lepidocyclina, which occurs in
middle Eocene strata of the Caribbean re-
gion, was the original species from which
the stratigraphically succeeding forms of
Lepidocyclina were derived.

Although formerly Lepidorbitoides (Up-
per Cretaceous) and Actinosiphon (Paleo-
cene) have been included in the Lepido-
cyclininae by many authors because the in-
ternal structure of their tests is similar to
that of the lepidocyclines, these genera must
be excluded from the Lepidocyclininae for
stratigraphic reasons. The first representa-
tives of the Lepidocyclinidae appear in the
middle Eocene of the Caribbean region long
after the disappearance of Actinosiphon.

The classification of the Lepidocyclinidae
is based mainly on internal structures which
are studied by means of equatorial and ver-
tical thin sections. Although external shape
and the sculpture of the surface of the test
are important, internal structures normally
reflect the surface features. For example,
specimens with papillate surfaces have well-
developed pillars, as the pillar heads project
above the surface of the test so as to form
the individual papillae, and stellate or rayed
specimens have the equatorial chambers ar-
ranged so that this condition is shown in
equatorial thin sections.

The major emphasis in classification of
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genera and subgenera is based upon kind
of megalospheric embryonic chambers ob-
served, development of the periembryonic
chambers, and characteristics of the equa-
torial chambers. These are shown best by
equatorial thin sections, but vertical thin
sections are helpful, particularly in deter-
mining whether the equatorial layer lies in
a single plane or whether it becomes mul-
tiple or otherwise modified.

Generic determinations often can be made
from vertical thin sections, but this kind
of section is most useful for discrimination
of species. The kind and arrangement of
lateral chambers, the presence or absence of
pillars, and relationships of the equatorial
layer to the covering zones are features
which assist in separating one species from
another. However, the entire test must be
studied in detail.

Because it is important that a cor-
rect correlation be made between equatorial
and vertical thin sections in populations
with several species present, matrix-free in-
dividuals should be ground to the equatorial
plane. This plane can then be studied by
reflected light. After several individuals are
found with the same structures in the equa-
torial plane, some of them should be used
for the making of vertical thin sections.
Thus, equatorial thin sections may be cor-
related with vertical sections. Where in-
dividuals cannot be freed from the matrix,
correlation may be made by means of the
numerous tangential and oblique sections
of specimens which normally show in thin
sections made through the matrix and en-
tombed specimens. These tangential and
oblique sections often will show in a single
rock sample structures both of the equatorial
layer and the covering zones, although none
of the zones will be exposed in its entirety.

In addition to the correlation between
equatorial and vertical thin sections and in
order to be absolutely certain that sections
made from different individuals represent
the same species, the association between
megalospheric and microspheric specimens
of the same species must be made also. If
more than one species occurs in a given
population difficulties may be encountered
in recognizing which pairs represent a giv-
en species. Although microspheric individ-
uals of a given species are larger than the
megalospheric individuals, correspondence
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of all internal structures is found except for
initial chambers of the equatorial layer.
Thus, it is often possible to correlate speci-
mens of the two generations by shape of the
equatorial chambers, kind and arrangement
of the lateral chambers, and degree of de-
velopment of the pillars.

In megalospheric specimens the initial
chambers (embryonic stage) are bilocular,
consisting of an initial chamber (proto-
conch) followed by a second chamber (deu-
teroconch). These chambers have size rela-
tionships to each other varying from equal-
ity, as in Lepidocyclina s.s., to a second
chamber so large that it completely encloses
the initial chamber except along the area of
juncture of the two chambers, as in some
species of Lepidocyclina (Eulepidina).

However, this size relationship of the
embryonic chambers is not an absolute cri-
terion for generic or subgeneric designa-
tion, since individuals of a given species
commonly exhibit variable relationships in
size of the embryonic chambers. Moreover,
abnormality of the initial chambers is a
common occurrence. Specimens showing
this commonly have an unusually large em-
bryonic chamber with a sequence of smal-
ler chambers lying around the margin. Al-
though such specimens have been assigned
to distinct genera, VaucHaNn & CoLe
(*1998) and Core (*368) have attributed
this development to one possible phase in
the reproductive mechanism, inasmuch as
some associated specimens have more than
one set of otherwise typical embryonic
chambers.

The initial (embryonic) chambers in
most genera are surrounded partially or
completely by periembryonic (nepionic)
chambers before the equatorial (ephebic)
chambers are developed. The first cham-
ber (primary auxiliary) of any periembry-
onic sequence is connected to the second
embryonic chamber by one or more stoloni-
ferous passages, whereas the other peri-
embryonic chambers (auxiliary) are not so
connected. Four periembryonic sequences
have been recognized: (1) wuniserial, in
which there is a single coil of periembryonic
chambers which encircles the embryonic
chambers in one direction; (2) biserial, in
which two periembryonic coils originate
from two distinct initial periembryonic
chambers; (3) quadriserial, in which four
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in which more than four coils of periem-
bryonic chambers and two initial periem-
bryonic chambers are present (Fig 589,2).

periembryonic coils originate, though these
are developed from only two initial peri-
embryonic chambers; and (4) multiserial,

Polylepidina

Fic. 590. Lepidocyvclinidae (Lepidocyclininae: 1, Lepidocyclina (Lepidocyclina); 2, L. (Eulepidina);
3, L. (Polylepidina)) (p. C721-C724).
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The arrangement of the periembryonic
chambers is useful both in specific and
generic classification, but too much de-
pendence cannot be placed on this char-
acteristic alone, since it has been demon-
strated that individuals of a given species
may develop more than one of the periem-
bryonic sequences.

The equatorial chambers are connected
by stolon systems, of which five kinds, based
on number and arrangement of the stolons,
are recognized. Stolon systems are best
studied in tests which have been infiltrated
by colored matrix or in empty tests in-
filtrated artificially by Canada balsam or
other material. In such tests it is possible
to dissolve the substance of the test so that
the infiltrating material outlines the stolon
system (Fig. 589,3,4).

The lateral chambers lying above and be-
low the equatorial layer may or may not
be separated by conical masses of compact
material known as pillars. Although the
presence or absence of pillars and the de-
gree of their development and characteristics
have been much used in specific determina-
tions, the value of these features may be
questioned (Fig. 589,1). The development
or lack of development of pillars may be a
clue for specific determination, however.
Conversely, the shape, arrangement, and
configuration of the lateral chambers is ex-
tremely important. The chamber cavities
may be open or slitlike. The floors and
roofs of the chambers may be thin or thick,
straight or rounded, and the chambers may
be aligned in regular tiers or overlapping.

The equatorial chambers, viewed in ver-
tical section, commonly are doubled in the
peripheral zone and somewhat rarely are
separated into two layers by a wedge of
shell material. Although this doubling of
the peripheral equatorial chambers may be
significant for recognition of certain genera
(e.g., Pseudolepidina), in others (e.g., Lepi-
docycling), the doubled equatorial cham-
bers are interrupted as structures of specific
importance, or in some specimens of infra-
specific occurrence, without being common
to all specimens of the species.

Although numerous classifications of
larger Foraminiferida have been attempted,
based upon detailed analysis of a single in-
ternal structure (e.g., periembryonic cham-
bers, stolon systems, lateral chambers), they
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have not been successful. Any natural clas-
sification must be based on a synoptic analy-
sis of the whole test. The relationship and
combination of all internal structures ulti-
mately defines the genus. Unfortunately,
many generic names have been based upon
the relative development of single structures
which characterize individual specimens
only and are not even specific characters.

Subfamily LEPIDOCYCLININAE Scheffen, 1932

[nom. transl. Tan, 1936, p. 277 (ex Lepidocyclinidae ScHEF-
FEN, 1932] [=Lepidocyclinae VAUGHAN & COLE in CUSHMAN,
940, p. 357 (nom. van.}]

Embryonic and periembryonic chambers
with thin walls, periembryonic chambers
present or lacking; lateral chambers nor-
mally numerous, well developed and dis-
tinctly separated from equatorial layer. M.
Eoc.-M Mo,

Lepidocyclina Gimser, 1870, *840, p. 689 [*Num-
mulites mantelli Morton, 1833, *1320, p. 291;
SD H. DouviLpE, 1898, *613, p. 594] [=Cyclo-

siphon EHRENBERG, 1855, *681, p. 288 (nom.

reject., ICZN QOp. 127); Astrolepidina A. SiL-
vestRI, 1931, *1785, p. 35 (type, Lepidocyclina
asterodisca NuttaLr, 1932, *1371A, p. 34; SD

CoLE, herein)]. Embryonic chambers bilocular;
equatorial chambers arcuate, rhombic, hexagonal
or spatulate. M.Eoc.-M Mio., cosmop. [Trop.].

L. (Lepidocyclina) [=Isolepidina H. DouviLLE,
1915, *622, p. 724 (type, Nummulites mantelli
MorTon, 1833, *1320, p. 291)]. Embryonic
chambers equal or subequal, separated by straight
wall; equatorial chambers arcuate, hexagonal or
spatulate, with 6- or 8-stolon system. Oligo.-L.
Mio., N.Am.-S.Am. Fic. 590,1. *L. (L.)
mantelli (Morrton), Olige.,, USA(Fla.); lab,
equat. sec., vert. sec., X20, X40 (*2113c).

L. (Eulepidina) H. Douvitré, 1911, *620, p. 59,
68 [*Orbitoides dilatata MicuevorTi, 1861,
*1257, p. 17; SD Yasg, 1919, *2085, p. 41]
[=Nephrolepidina H. DouviLLE, 1911, *620, p.
59, 70, 73 (type, Nummulites marginata MicHE-
rorTi, 1841, *1256, p. 297); Amphilepidina
H. DouviLpLE, 1922, *625, p. 552 (type, Orbit-
oides sumatrensis Braby, 1875, *192, p. 536);
Trybliolepidina van Der VLERK, 1928, *2014,
p. 10, 13 (type, Lepidocyclina ephippioides JoNEs
& CHAPMAN in ANDREws, 1900, *997, p. 251,
256); SD Berry, 1929, *131, p. 37; Multilepidina
Hanzawa, 1932, *865, p. 447 (type, Lepido-
cyclina (M.) irregularis); Cyclolepidina Wwip-
pLE, 1934, *2053, p. 143 (type, Lepidocyclina
(C.) suvaensis)). Embryonic chambers bilocular,
smaller initial chamber slightly or completely sur-
rounded by larger second chamber except along
area of attachment, or teratologically with large
chamber, on periphery of which are smaller
chambers; equatorial chambers arcuate, rhombic,
spatulate to hexagonal. U.Eoc.-M.Mio., N.Am.-
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la 1b 3 AL

Pliolepidina

Fic. 591. Lepidocyclinidae (Lepidocyclininae; 1, Lepidocyclina (Pliolepidina); 2, Pseudolepidina)
(p. C722-C724).

S.Am.-Eu.-Afr.-C.Pac., trop. Fic. 590,2a. L. 727 [*L. (P.) tobleri H. DouviLLE, 1917, *623,
(E.) tournoueri LEmoiNE & R. DouviLLE, Oligo., p. 844 (=*Isolepidina pustulosa H. DouviLLE,
Mex.; equat. sec., X40 (*366). Fic. 590,2b. 1917, *623, p. 843); SD (SM)] [=Multicyclina
L. (E.) ephippioides JoNes & CHapmaN, L.Mio., CusHMmAaN, 1918, *410, p. 96 (type, Lepidocyclina
Saipan Is.; equat. sec., X40 (*366). (M.) duplicata); Orbitoina vaN DE GEYN & VAN
L. (Pliolepidina) H. DouviLLE, 1915, *622, p. DER VLERK, 1935, *786, p. 222, 227 (nom. nud.);
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Helicostegina

c723

Fic. 592. Lepidocyclinidae (Helicolepidininae; 1, Helicolepidina; 2,3, Helicostegina) (p. C724).

Isorbitoina vaN DE GEYN & VAN DER VLERK, 1935,
*786, p.222, 227, 255 (nom. nud.); Pliorbitoina
vaN DE GEYN & vaN DER VLERK, 1935, *786, p.
222, 227, 255 (type, Lepidocyclina (Pliolepidina)
tobleri H. DouviLiLE); Polyorbitoina VAN DE
GEYN & VAN DER ViLERk, 1935, *786, p. 227
(type, Lepidocyclina (Polylepidina) proteiformis
VauchHan, 1924, *1988, p. 810); Multilepidina
A. SiLvesTri, 1937, *1787, p. 160 (non Hanz-
awa, 1932) (type, Pliolepidina tobleri H. Dou-
viLLE, 1917); Isorbitoina TuaLManN, 1938,
*1897c, p. 202 (type, Lepidocyclina trinitatis H.

© 2009 University of Kansas Paleontological Institute

DouviLLE, 1924, *627, p. 374); Triplalepidina
VaucHAN & CoLk, 1938, *1997, p. 167 (type, T.
veracruziana); Neolepidina BRONNINANN, 1947,
*219, p. 378 (type, Isolepidina pustulosa H.
DouviLLé, 1917, *623, p. 843)]. Embryonic
chambers bilocular, initial chamber usually slight-
ly larger than second chamber, with variable
number of relatively large, distinct periembryonic
chambers, or teratologically with one large cham-
ber, on periphery of which are numerous smal-
ler chambers, equatorial chambers rhombic to
ogival with 4-stolon system. M.Eoc.-U.Eoc., N.
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Fic. 592A. Lepidocyclinidae (Helicolepidininae; 1,
Helicostegina) (p. C724).

Am.-S.Am.-Afr.[Trop.]. Fic. 591,1a,b. *L.
(P.) pustulosa (H. DouviLLE), U.Eoc., (Ia,
Panama; 15, Trinidad); Ia, teratologic embryonic
chambers; 14, normal embryonic chambers; both
x40 (*359). Fic. 591,1cd. L. (P.) vera-
cruziana (VaucHAN & Core), U.Eoc., Mex.;
equat. sec., vert. sec., X20, X40 (*2113c).

[H. DouviLLg (1915, *622, p. 727) introduced the nom-
inal subgenus named Pliolepidina without originally as-
signing species to it, but in 1917 (*623, p. 843) he de-
scribed and illustrated a single species named P. zobleri,
which thus was established as the type-species by subse-
quent monotypy. Also in 1917 DouviLLE (*623, p. 844)
described and figured a species named Isolepidina pustu-
losa and then in 1924 (*627, p. 43) expressed the opin-
ion that P. tobleri ‘résulte seulement d'un accident

tératologique.” VaucHAN & Core (1941, *1998, p. 67)
from a survey of extensive topotype materials concluded
that DouviLLE's surmise as to the teratological nature of
his P. tobleri was undoubtedly correct. Therefore, they
cited Isolepidina pustulosa, distinguished as the normal
lepidocyclinid corresponding to teratological P. toblers,
as the correct designation of the type-species of Plio-
lepidina. This procedure accords with stipulations in
zoological nomenclature, but in recognizing ‘‘Lepido-
cyclina (Pliolepidina) pustulosa forma tobleri (H. Dou-
viLLg) forma teratologica” (*1998, p. 66, pl. 24) they
did not conform to the Zoological Code (1961), which
specifies (Art. 1) that ‘‘names given to . . . teratological
specimens . . . are excluded [from zoological nomen-
clature].” The name Pliolepidina tobleri is here rejected
entirely, since it has the status of a nomen nudum.)

L. (Polylepidina) Vaucuan, 1924, *1988, p. 794,
807 [*L. (P.) chiapasensis, =*L. antillea CusH-
MaN, 1919, *414, p. 63; OD] [=Eulinderina
BARKER & GRIMSDALE, 1936, *84, p. 237 (type,
Planorbulina  (Planorbulinella)  guayabalensis
Nurrarw, 1930, *1371, p. 276); Eolepidina Tan,
1939 (twvpe, Eulinderina semiradiata BARKER &
GrinspaLe, 1936, *84, p. 238)]. Embryonic
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chambers bilocular, initial chamber usually slight-
ly larger than second chamber, followed by
partial but distinct coil of 4 to 9 large peri-
embryonic chambers which gradually decrease
in size; equatorial chambers arcuate, with 4-
stolon system. M.Eoc., N.Am.-S.Am. Fic.
590,3. *L. (P.) antillea Cusuman, W.Indies(St.
Bartholomew); 3a,b, equat. secs. of microspheric
and megalospheric specimens, X40 (*366).
Pseudolepidina Barker & Grimspare, 1937, *85,
p. 169 [*P. trimera; OD]. Embryonic chambers
bilocular in equatorial sections, trilocular in ver-
tical sections; equatorial layer double in peripheral
zone. M.Eoc., Carib.-N.Am. Fic. 591,2. *P.
trimera, Mex.; 2a,b, equat. sec., vert. sec., X25,

X 36 (*85).

Subfamily HELICOLEPIDININAE Tan, 1936

[Helicolepidininae TaN, 1936, p. 277] [=Helicolepidinae

VAUGHAN & CoLE in CusHMAN, 1940, p. 325 (nom. van.)]

Equatorial layer characterized by well-
defined sequence of chambers arranged in
open spiral which persists beyond initial
periembryonic spire with chamberlets inter-
calated between whorls of chambers of
spiral. M.Eoc.-U .Eoc.

Helicolepidina Tosrer, 1922, *1937, p. 380 [*H.
spiralis; OD] [=Helicocyclina Tan, 1936, *1868,
p. 995 (type, Helicolepidina paucispira BARKER &
GriMspaLE, 1936, *84, p. 243)]. Megalospheric
embryonic chambers bilocular, subequal, followed
by open spiral of chambers which are bounded on
their proximal side by perforate spiral band form-
ing 1 or 2 volutions, and in some extending to
periphery of test; equatorial chambers arcuate to
rudely hexagonal; lateral chambers well devel-
oped. U.Eoc., N.Am.-S.Am. Fic. 592,1. *H.
spiralis, W.Indies(Trinidad); Ia,b, equat. and
vert. secs., X27 (*2122).

Helicostegina BARKER & GRiMspaLE, 1936, *84, p.
233 [*H. dimorpha; OD] [=Helicolepidinoides
Tan, 1936, *1868, p. 992 (type, Helicostegina
gyralis BARKER & GRIMSDALE, 1936, *84, p. 236)].
Test lenticular, pustulose to papillose; earliest
chambers coiled in involute trochoid spire, later
ones subdividing ventrally into subsidiary cham-
berlets, in adult stage of some species forming
distinct peripheral flange similar to other members
of Lepidocyclinidae; aperture comprising narrow
slit near inner margin of ventral face of last cham-
ber, with backward projecting lip, as in Tremaste-
gina; flange (if present) and chamberlets of ven-
tral layer connected by paired foramina. M.Eoc.-
U.Eoc., Carib.-N.Am.(Mex.). Fic. 592,2. H.
polygyralis (Barker), U.Eoc., W.Indies(Trinidad);
2ab, equat. and vert. secs., X40 (*366). Fic.
592, 3: 592A,1. *H. dimorpha, M.Eoc., Mex.;
592,3a,b, equat. and vert. secs., X56 (*84); 592A,
la,b, sketches of equat. and vert. secs. showing
structure, X 43 (*2110).
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PSEUDORBITOIDIDAE
By W. Storrs CoLE

Family PSEUDORBITOIDIDAE
M. G. Rutten, 1935

[nom. transl. BRONNIMANN, 1958, p. 167 (ex Pseudoorbitoidi-
nae M. G. RuTten, 1933, p. 544)]

Test lenticular, composed of equatorial
layer covered on each side by zones of lateral
chambers; embryonic chambers bilocular,
followed by long or short rotaliid spire of
nepionic chambers; equatorial layer beyond
embryonic apparatus composed of radial
vertical plates variously arranged except in
microspheric specimens which have arcuate
equatorial chambers in zone between em-
bryonic apparatus and peripheral zone of
radial plates; annular walls present in equa-
torial layer of some genera; protoplasmic
communication by stolons and fine pores;
canal system present. U.Crez.

The genera of this family are character-
ized by vertical radial plates which occur in
the equatorial layer. The pseudorbitoidids
are mutants of Sulcoperculina in which lat-
eral chambers have developed and the radial
vertical plates present in the sulcus of Sul-
coperculina have become elongated.
Pseudorbitoides H, DouviLLE, 1922, *624, p. 204

[*P. trechmanni; OD] [=Historbitoides BRONNI-

MaNN, 1956, *231d, p. 61 (type, H. kozaryi);
Aktinorbitoides BRONNIMANN, 1958, *232, p. 167
(type, A. browni)]. Embryonic chambers of
microspheric generation forming distinct spire
followed by arcuate equatorial chambers which
are succeeded by radial plates; embryonic cham-
bers of megalospheric form bilocular, with 2 or
more periembryonic chambers forming irregular
spire succeeded by radial plates which extend to
periphery; lateral chambers well developed, resting
directly on radial plates. U.Cret., Carib.(Jamaica)-
New Guinea-N.Am. Fic. 593,1a,b. *P. trech-
manni, Jamaica; Ilab, equat. and vert. secs. of
microspheric specimens, X40 (*2123). Fic.
593,1c,d. P. israelskyi VavcHaN & Corg, USA
(La.); I¢,d, equat. and vert. secs. of megalospheric
specimens, X 40 (*2123).

Sulcorbitoides BrOnNIMANN, 1954, *231a, p. 55
[*S. pardoi; OD] [=Conorbitoides BRONNIMANN,
1958, *232, p. 173 (type, C. cristalensis)). Nepi-
onic coil long, rotaliid, followed by 2 alternating
systems of vertical radial plates without annular
walls; lateral chambers rest directly on radial rods
of equatorial layer. U.Cret., Carib.(Cuba)-USA
(Texas). Fic. 593,2. *S. pardoi, Cuba; 2a,b,
equat, sec., vert. sec., X28, X40 (*231).

Vaughanina D. K. Paumer, 1934, *1408, p. 240
[*V. cubensis; OD] [=Rhabdorbitoides BrONNI-
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MANN, 1955, *231c, p. 97 (type, R. hedbergi);
Ctenorbitoides BRONNIMANN, 1958, *232, p. 171
(type, C. cardwelli)]. Nepionic coil short, fol-
lowed by 2 alternating systems of radial plates;
annular walls present; lateral chambers and
radial plates separated by roof and floor of equa-
torial layer. U.Cret., Carib.(Cuba)-Mex.-USA
(Fla.). F1c. 593,3. *V. cubensis, Cuba; 3a,
ext. view, X20; 3b,¢, equat. and vert. secs., X37.5
(*2123).

Superfamily CASSIDULINACEA
d’Orbigny, 1839

[nom. transl. LoesLich & Tarean, 1961, p. 313 (ex family
Cassidulinidae p'OReIGNY, 1839)]——(In synonymic citations
superscript numbers indicate taxonomic rank assigned by
authors (superfamily, 2family group); dagger(+) indicates
partim]——([=Enclinostegiat EIMER & FickerT, 1899, p.
682 (nom. nud.); =!Orthoklinostegiat EIMER & FICKERT,
1899, p. €85 (mom. nud.); =2Textulinidiat RHUMBLER in
KorkenTHAL & KrumsacH, 1923, p. 88; —2Rotaliformest
BroTzeN, 1942, p. 9 (nom. meg.); =Monolamellideat REtss,
1957, p. 128 (nom. nud.); ='Bilamellideat Reiss, 1957, p.
127 (nom. nud.); =1Nonionidea SUBBOTINA in RAUZER-
CHErNoUsOvA & FurseENko, 1959, p. 282]

Test enrolled, planispiral, or low or high
trochospiral; wall of perforate granular cal-
cite; aperture slitlike, loop-shaped or mul-
tiple. U.Trias.-Rec.

Family PLEUROSTOMELLIDAE
Reuss, 1860

[Pleurostomellidae Reuss, 1860, p. 151, 203] [=Pleuro-

stomnellideae GUmseeL, 1870, p. 52; =Ellipsoidinidae A. Si-

vesTrI, 1923, p. 808; —Pleurostomellida CopeLanp, 1956, p.
188 (nom. van.)]

Early stage triserial or biserial, later uni-
serial, or uniserial throughout; aperture a
curved narrow slit, lateral or terminal, with
internal siphon between those of adjacent
chambers. ?Jur., L.Cret.-Rec.

" Subfamily PLEUROSTOMELLINAE Reuss, 1860
{nom. correct. LoesLicH & Tappan, 1961, p. 315 (pro sub-
family Pleurostomellidea Reuss, 1862, p. 368) | ——([All names
cited are of subfamily rank]——[=Cryptostegia BUTscHLI in
BronN, 1880, p. 203 (nom. nud.); —Ellipsbnodosariinae A.
SivesTry, 1901, p. 109; —=Ellipsolageninae A. SiLvestmi, 1923,
p. 265; —Ellipsoidininae PETTERS, 1954, p. 39]
Early stage biserial, later uniserial, or uni-
serial throughout. ?Jur., L.Cret.-Rec.
Pleurostomella Reuss, 1860, *1548, p. 203 [*Denta-
lina subnodosa Reuss, 1851, *1542, p. 24, =Denta-
lina nodosa p’OrBIGNY, REUss, 1846, *1538, p.
28; SD Cusaman, 1911, *404b, p. 49) [=Pleuro-
stomellina Scuusert, 1911, *1689b, p. 58 (type,
Pleurostomella barroisi BerTHELIN, 1880, *133,
p. 30); Ellipsonodosaria  (Ellipsodentalina)
Franke, 1928, *740, p. 54 (type, Dentalina sub-
nodosa Reuss, 1851, *1542, p. 24; SD LoesLICH
& TappaN, herein) (obj.)]. Test small, elongate,
chambers in early stage biserially arranged, or
cuneate and alternating in position, later uni-
serial; sutures in early stage oblique, later becom-
ing more nearly straight and horizontal, wall
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Fic. 593. Pseudorbitoididae; I, Pseudorbitoides; 2, Sulcorbitoides; 3, Vaughanina (p. C725).
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Fic. 594. Pleurostomellidae (Pleurostomellinae; 1-3, Pleurostomella; 4, Daucina; 5, Pinaria; 6,7, Ellip-
soidella; 8,9, Ellipsoidina; 10,11, Nodosarella) (p. C725-C728, C730).

calcareous, finely perforate, granular in structure;
aperture terminal, with projecting hood at one
side, 2 small teeth on opposite side, and internal
tube. [Pleurostomellina was originally separated
as being uniserial, but both type-species show
considerable variation in the length and develop-
ment of the biserial stage, or its indication by
means of the alternating cuneate chambers.] L.
Cret.-Rec., cosmop. Fic. 594,1. *P. subnodosa
(Reuss), U.Cret.(Campan.), Ger.(Bav.); Iab,
side and edge views, X48 (*2117). Fic. 594,
2. P. barroisi BerTHELIN, L.Cret.(Alb.), Eng.;
2a,b, side and edge views, X74 (*2117). Fic.
594,3. P. brevis SCHWAGER, Mio., Eu.(Italy); long.
sec. showing internal tube extending between suc-
cessive apertures, X 30 (*1757).
Daucina G. BornvEmaNN in Erman, 1855, *710, p.
153 [*D. ermaniana; OD (M)]. Test free, elongate,
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uniserial, with slowly enlarging and strongly
overlapping chambers; wall calcareous, smooth,
microstructure not described; aperture terminal,
trilobate, apparent modification of bifid toothed
aperture of Pleurostomella. Tert., S.Am.(Brazil).
Fic. 594,4. *D. ermaniana; 4ab, side and
apert. view of lectotype, here designated (Cush-
man Coll. 14223), X33 (*2117).

Ellipsobulimina A. Sivestri, 1903, *1757, p. 210
[*E. seguenzai; OD (M)]. Test free, ovate or
rounded with early biserial stage and later uni-
serial, each pair of biserial chambers completely
overlapping all preceding ones, and uniserial
chambers completely enveloping earlier test so
that externally it resembles Ellipsoidina; wall cal-
careous; aperture terminal, semilunate, with in-
ternal tube connecting successive apertures. [Dif-
fers from Ellipsoidina in having an early biserial
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Ellipsobulimina

b
3b 5 ; ;
3a 4 = Sa

Ellipsoglandulina

Fic. 595. Pleurostomellidae (Pleurostomellinae; 1,2,
Ellipsobulimina; 3-5, Ellipsoglandulina) (p. C727-
C728).

stage.] Mio., Eu. Fic. 595,1,2. *E. seguenzai,
Italy; 1a,b, side, apert. views, X33; 2, long. sec.
showing biserial early stage, enveloping chambers
and internal tube, X38 (*1758).
Ellipsodimorphina A. Sicvestri, 1901, *1752, p. 16,
18 [*E. subcompacta Liesus, 1922, *1136, p. 57;
SD (SM) Liesus, 1922, *1136, p. 57]. Test elon-
gate, biserial in early stage, later chambers cuneate
and finally completely uniserial, rounded in sec-

tion; sutures distinct, depressed; aperture an
elongate arched silt. U.Cret.-Eoc., Eu. Fic.
596,1. *E. subcompacta Liesus, Eoc., Czech.

(Moravia); Ia,b, side, apert. views, X53 (*1136).
Ellipsoglandulina A. Sievestri, 1900, *1751, p. 12
[*E. laevigata; OD (M)]. Test free, elongate, uni-
serial with strongly overlapping chambers and
tapering base: wall calcareous; aperture terminal,
semilunate, internally provided with entosolenian
tube extending between successive apertures.
[Differs from Ellipsoidina in not being completely
involute.] ?Jur., ?Cret., Eoc.-Rec., Eu.-Carib.-N.Z.-
N.Am. Fic. 595.3-5. *E. laevigata, Plio., Eu.
(Sicily): 3a,6, side, apert. views, megalospheric
form, X44: 4, long. sec. showing tube, X44; 54,0,
side, apert. view of microspheric form, X30
(*1751)
Ellipsoidella Herox-AvLLex & Earraxp, 1910, *907,
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p. 410, 414 [*E. pleurostomelloides; OD (M)].
Test free, elongate, chambers cuneate and biserially
arranged in early portion, later becoming less
closely appressed and uniserial, but wedge-shaped
and alternating, and may finally become com-
pletely rectilinear; sutures depressed, oblique; wall
calcareous, perforate, granular in structure, sur-
face smooth; aperture subterminal, an arched slit,
with overhanging lip and internal tube extending
downward from just beneath aperture where it
is expanded, to attach to apertural region of pre-
ceding chamber. U.Cret., Eu. Fic. 594,6,7. *E.
pleurostomelloides, Britl.(Eng.); 6ab, side, edge
views of lectotype, X109; 7, dissected paratype
showing internal tube, X79 (*2117).

[Ellipsoidella differs from Nodosarella in having an early
biserial stage and later alternating chambers, whereas
Nodosarella is uniserial throughout, with horizontal
sutures. CUSHMAN (1948, *486, p. 278) placed the biserial
forms in Nodosarelle and considered Ellipsoidella a syn-
onym, but the type-species of Nodosarella is uniserial
throughout, hence Ellipsonodosaria A. SiLvestri, 1900, is a
synonym of Nodosarella, and Ellipsoidella is a valid
genus. A lectotype for E. pleurostomelloides is here desig-
nated and refigured (BMNH P41662, specimen figured by
HeroN-ALLEN & Earpanp, 1910, *907, pl. 10, fig. 4) and
paratypes (BMNH-P41663, P41664), all from the Cre-
taceous chalk at Selsey Bill, Sussex, England.]

Ellipsoidina Secuenza, 1859, *1711, p. 12 [*E.
ellipsoides; SD Brapy, 1868, *187, p. 338]. Test
free, ovate, with completely enveloping uniserial
chambers each attached to preceding ones at base
of test; wall calcareous, finely perforate, granular
in structure, white and opaque in appearance;
aperture terminal, semilunate to chevron-shaped,
provided with apertural tube which extends back
internally to preceding aperture. Eoc.-Plio., Eu.-
Carib. Fic. 594,8,9. *E. ellipsoides, Mio., Eu.
(Sicily); 8ab, side, apert. views, X31 (*2117);
9, partally dissected specimen, showing apertural
entosolenian tube of final 2 chambers, X12
(*187).

Ellipsolingulina A. SiLvestri, 1907, *1765, p. 69
[*Lingulina impressa TerQuEm, 1882, *1890, p.

Fic. 596. Pleurostomellidae (Pleurostomellinae; 1,
Ellipsodimorphina) (p. C728).
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Ellipsopolymorphina

Fic. 597. Pleurostomellidae (Pleurostomellinae; 1,2, Ellipsolingulina; 3-6, Ellipsopolymorphina)
(p. C728-C730).

38; OD]. Test free, elongate, compressed, cham-
bers uniserial and overlapping; sutures horizontal;
wall calcareous, microstructure not known; aper-
ture terminal, arcuate, with internal tube pro-
jecting inward from final chamber. Eoc.-Oligo.,
Eu. Fic. 597,1. *E. impressa (TERQUEM), M.
Eoc.(Lutet.), Fr.; Iab, side, top views, X140
(*700). Fic. 597,2. E. silvestrii GALLOwAY,
Oligo., Italy; 2a-c, side, apert. view and long. sec.,
enlarged (*1765).

[The present genus is tentatively placed in the Pleuro-
stomellinae because of its arcuate terminal aperture and
internal tube. Whether the wall is granular or radial
in microstructure and whether the internal tube is like
that of the Pleurostomellinae or Glandulinidae requires
study of topotypes. LE CaLvez (1952, *1114, p. 35) stated
that TERQUEM's type-specimen was not preserved in the
Paris collections.]

Ellipsopolymorphina A. SiLvestri, 1901, *1752, p.
14 [*Dimorphina deformis (Costa) ForNasINI,
1890, *730, p. 471 (non Glandulina deformis
Costa, 1853) =*Ellipsopolymorphina fornasinii
GaLroway, 1933, *762, p. 382; OD (M)]
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[=Ellipsopleurostomella  A. SiLvestri, 1903,
*1757, p. 209, 216 (type, E. schlichti)]. Test
free, elongate, ovate, early stage biserial, later uni-
serial, with strongly overlapping chambers; sutures
slightly depressed; wall calcareous; aperture ter-
minal, semilunate or chevron-shaped slit, with
internal tube connecting apertures of adjacent
chambers. Mio.-Plio., Eu. Fic. 597,34. *E.
fornasinii GaLLoway, Plio., Italy (3), Mio., Sicily
(4); 3a,b, side, apert. views, approx. X35 (*762);
4, long. sec., X065 (*1752). Fic. 597,56. E.
schlichti (SiLvesTRI), Mio., Italy; 5a, side view,
X 50; 5b, apert. end to show aperture, X50; 6,
long. sec. showing connecting apertural tube,
X 80 (*1758).

[Ellipsopleurostomella was proposed by A. Sitvestri (1903,
*1757) to include the forms previously placed in Ellipso-
polymorphina, as he then regarded a number of earlier
species as dimorphic variations of Polymorphina labiata
ScHwAGER. The new name supposedly better indicated
the relationship of the genus, and he stated that he then
‘“‘repudiated”’ the earlier name, which obviously cannot be
done under the Rules of Nomenclature. In 1903 SrLvesTtrI
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Fic. 598. Pleurostomellidae (Wheelerellinae; I,
Wheelerella; 2, Bandyella) (p. C730).

included two species in Ellipsopleurostomella, E. labiata
(Scuwacer) and E. schlichti, n.sp. The latter was selected
as type by CusumaN (1933, *461) but was stated by ELLis
& MEessiNa (*700) to be a nomen nudum in 1903. Although
poorly described, the discussion of E. schlichti by SiL-
vesTrI (1903, *1757, p. 216) appears sufficient to validate
the species, and the type of Ellipsopleurostomella is here
considered to be E. schlichti. The generic name is never-
theless a junior synonym of Ellipsopolymorphina.]

Nodosarella Rzenax, 1895, *1605, p. 219 [*Lingu-
lina tuberosa Gimser, 1870, *840, p. 629; SD
Cusuman, 1928, *439, p. 261] [ =Ellipsonodosaria
A. Swvestri, 1900, *1751, p. 4 (type, Lingulina
rotundata D’ORBIGNY, 1846, ¥1395, p. 61)]. Test
free, uniserial; chambers inflated; sutures hori-
zontal and constricted; wall calcareous, very finely
perforate; aperture terminal, slitlike or faintly
arcuate, bordered on each side by faint lip, or
slightly overlapping hood on one side. Paleoc.-Rec.,
cosmop. Fic. 594,10. N. rotundata (p'ORBIG-
NY), Mio., Eu.(Aus.); 10ab, side, top views of
lectotype, here designated (p’Orsrony Collection,
MNHN, Paris), X36 (*2117). Fic. 594,11.
*N. tuberosa (Ginser), Up.M.Eoc. or Low.U.
Eoc., Ger.(Bav.); 1lab, side, apert. views, X25
(*2117).

[CusMAN, 1948, *486, p. 278) included biserial species in
Nodosarella and uniserial ones in Ellipsonodosaria. As the
type-species of Nodosarella is uniserial, with horizontal
sutures, Ellipsonodosaria A. SiLvestri, 1900, is thus a
junior synonym, as was noted by StainrorTH (1952, *1833,
p. 7). Biserial forms are placed in Ellipsoidella.]

Pinaria BErRmUDEZ, 1937, *119, p. 242 [*P. hetero-
sculpta; OD]. Test free, robust, elongate, uni-
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serial, sutures depressed, horizontal; wall cal-
careous, microstructure not known; aperture ter-
minal, consisting of small slits, possibly due to
fusion across opening of apertural teeth such as
those of Pleurostomella, with internal tube. Eoc.,
Carib.(Cuba). Fic. 594,5. *P. heterosculpta;
S5a,b, side, apert. view of holotype, X 18 (*2117).

Subfamily WHEELERELLINAE Petters, 1954
[Wheelerellinae PerTERS, 1954, p. 39]
Early stage triserial, later uniserial. U.
Cret.

Wheelerella PetTers, 1954, *1448, p. 38 [*W.
magdalenaensis; OD]. Test elongate, ovate in sec-
tion, early portion with triserially arranged cham-
bers, later uniserial, chambers low, broad, closely
appressed, strongly overlapping; wall calcareous,
finely perforate; aperture an elongate curved slit
with bordering lip, which is slightly higher on
outer curve, with internal siphon projecting in-
ward from aperture. U.Cret.(Coniac.), S.Am.
(Colom.).——F1c. 598,1. *W. magdalenaensis;
la-d, opp. sides, basal, and apert. views of holo-
type, X 98 (*2117).

Bandyella Loesricu & Tappan, 1962, *1185, p.
111 [*Pleurostomella greatvalleyensis 'TrRujILLO,
1960, *1954, p. 345; OD]. Test free, short, ro-
bust; chambers triserially arranged in early stage,
later biserial, and final chambers cuneate, uni-
serial; wall calcareous, perforate-granular in struc-
ture; aperture subterminal, slightly eccentric, with
a T-shaped opening consisting of crescentic slit
just below hooded terminus, with short per-
pendicular slit extending down face. [Differs
from Wheelerella in having a T-shaped eccentric
or hooded aperture, instead of a straight terminal
slitlike aperture. Ellipsopolymorphina resembles
Bandyella in apertural form but has only a biserial
early stage before the later uniserial development.]
U.Cret.(Coniac.-Campan.), USA(Calif.). Fic.
598,2. *B. greatvalleyensis (TrRuyiLLO), Campan.;
2a,b, side, face views of holotype, X79 (*2117).

Family ANNULOPATELLINIDAE
Loeblich & Tappan, n.fam.

Test conical, proloculus followed by reni-
form second chamber, then uniserial, with
annular chambers as seen from apex, over-
lapping on flattened side, chambers sub-
divided by many radial tubules opening as
pores at surface; wall calcareous, perforate-
granular in structure; no visible aperture
other than surface pores. Mio.-Rec.
Annulopatellina Parr & Corrins, 1930, *1430, p.

92 [*Orbitolina annularis PARKER & JonEes, 1860,
*1417d, p. 31; OD (M)] [=dAnulopatellina A.
SiLvesTrr, 1931, *1784, p. 65 (nom. null.)]. Test
free, depressed uniserial, conical, concavo-convex,
pairs of tests commonly found joined by their
umbilical surfaces; proloculus followed by reni-
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Fic. 599. Annulopatellinidae; 1, Annulopatellina (p. C730-C731).

form second chamber, then by annular chambers,
all visible from conical elevated side but com-
pletely overlapping previous chambers on concave
umbilical side, chambers subdivided by many tiny
radial tubules (which superficially resemble sec-
ondary septa of Patellina), being hollow and open-
ing at surface as pores, curving and anastomosing
to form area of many tiny vesicular pustules in
center of umbilical side; wall calcareous, perforate
granular in structure, not radial and composed of
single crystal as Spirillinidae; no aperture visible.
Mio.-Rec., Australia-W.Indies(Trinidad). Fic.
599,1. *A4. annularis (PARKER & JoNEs), Rec., S.
Australia; la-c, opposite sides and edge view,
X128 (*2117).

[Differs from Patellina in having a crescentic second cham-
ber and in lacking an undivided spiraling chamber fol-
lowing the proloculus. It also differs in having uniserial
depressed later chambers, instead of a biserial series, and
in having the concave terminal face filled with vesicular
tissue rather than the S-shaped columella typical of Patel-
lina and Patellinoides. The test is composed of granular

calcite, rather than formed of a single crystal as in
Patellina. The types of Orbitolina annularis PARKER &
Jones, 1860, the type-species of Annulopatellina, were

isolated by us from the original material in the British
Museum (Natural History). The lectotype, here designated
(BMNH-ZF3597), and paratypes (BMNH-ZF3596) are from
shore sand, Melbourne, Australia.]

Family CAUCASINIDAE N. K. Bykova,
1959

[nom. transl. LoeBLicH & TappaN, 1961, p. 314 (ex sub-

family Caucasininae N. K. Bykova, 1959)] [=Virgulinidae

Horker, 1951, p. 236; —Enallostégues p’'OrsicNY, 1826, p.

260 (partim) (nom. neg., nom. nud.); = ?Silicotextulinidae
S1GAL in PiveTeAu, 1952, p. 163]

Test elongate, early stage spiral about
elongate axis, later may become uniserial;
aperture loop-shaped, with internal tooth

plate connecting those of adjacent chambers.
U.Cret.-Rec.

©2

Subfamily FURSENKOININAE
Loeblich & Tappan, 1961

[Fursenkoininae LoEBLicH & TappaN, 1961, p. 314 (nom.

subst. pro subfamily Virgulininae CusHMaN, 1927, p. 68)]

Test basically biserial, but distinctly
twisted, later may become uniserial; aper-
ture loop-shaped in biserial stage, becom-
ing terminal in uniserial stage. U.Cret.-Rec.

Fursenkoina LoesricuH & Tarpan, 1961, *1177, p.
314 [pro Virguling p’OreicNY, 1826, *1391, p.
267 (non Bory DE St. VINCENT, 1823)]. [*Virgu-
lina squammosa p’'ORrBIGNY, 1826, *1391, p. 267;
OD]. Test free, narrow, elongate, rounded to
ovate in section; chambers inflated, greater in
height than breadth, early portion in highly
twisted biserial arrangement, later becoming less
sigmoid and more typically biserial, sutures dis-
tinct, depressed-oblique, wall calcareous, very fine-
ly perforate, granular in structure, surface smooth;
aperture narrow, elongate, extending up face of
final chamber, lower part may be closed, leaving
only suture toward base of chamber, upper part
open, resulting in comma-shaped opening, tooth
plate attached to closed suture of aperture, with
free folded part extending through apertural open-
ing as slight denticulated tooth, opposite end of
tooth plate attached to previous apertural fora-
men. [Numerous references have erroneously
stated that Virgulina (=Fursenkoina) has a tri-
serial base. Topotypes of the type-species, V.
squammosa D'ORBIGNY, from the Pliocene of Italy,
when examined from the base, show only the
highly twisted biserial development of the test
found in Sigmavirgulina.] U.Cret.-Rec., cosmop.
Fic. 600,1-4. *F. squammosa (D'ORBIGNY),
Plio., Italy (1-3), Rec., Indon. (4); la-c, opposite
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sides and edge view, X44 (*2117); 2a,b, optical X108 (*928c); 4, diagram. sketch of isolated
sec. of microspheric form showing tooth plates tooth plate showing form and denticulate margin,
and edge view of aperture of same specimen, enlarged (*928¢).

X108 (*928c); 3, megalospheric specimen with  Cassidella Horker, 1951, *928c, p. 264 [*Virgu-
last chamber broken away to show tooth plates, lina tegulata Reuss, 1846, *1538, p. 40; OD]

Fic. 600. Caucasinidae (Fursenkoininae; 1-4, Fursenkoina; 5-7, Cassidella; 8,9, Coryphostoma; 10,
Suggrunda; 11-13, Virgulinella) (p. C731-C734).
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[ =Praevirgulina Horker, 1951, *935, p. 1 (nom.
nud.)]. Test free, narrow, elongate, triserial in
early stage, later biserial, very slightly twisted,
chambers broad, low; sutures distinct, depressed;
wall calcareous, finely perforate, granular in
structure, surface smooth; aperture a long narrow
slit, extending up face from base of final cham-
ber, tooth plate simple, with folded or U-shaped
section, arising at upper border of penultimate
foramen, extending along basal wall of chamber
to aperture where it becomes attached along
lower apertural border. U.Cret.-Rec., cosmop.
Fic. 600,5-7. *C. tegulata (Rruss), U.Cret., USA
(Ark.) (5), Neth. (6,7); 5a,b, side, apert. views,
%93 (*2117); 6, final chamber dissected to show
tooth plate, X103 (*928¢c); 7, diagram showing
tooth plate in relation to penultimate foramen be-
low and at right, aperture in foreground, X103
(*928¢).

[The original type designation is somewhat ambiguous.
Horker (*928¢c, p. 264) stated, ‘‘Genus Cassidella, nov.
genus. Genotype, Virgulina (Bolivina) tegulata (Reuss),"”
and following the description, on p. 265 reported, ‘‘The
type of the genus is Cassidella oligocenica Hofker.” THAL-
MANN (1952, *1897j, p. 971) in his bibliography and
index cited Virgulina tegulata as type-species, recording
the correct page number but incorrectly referring to it as
published in a different paper by Horker, which did not
describe the genus. As the first mentioned reference of
Horker definitely stated ‘‘genotype, V. tegulata,” this is
regarded as original fixation of the type and therefore
validation of the genus. Later workers have considered
Cassidella a synonym of Virgulina, since V. squammosa
was placed in Cassidella by Horker. As the Cretaceous
type-species (V. tegulata) is a simple form, with less
twisted test and simpler (nondenticulate) tooth plate
than V. squammosa (=Fursenkoina), it is not here re-
garded as congeneric with the latter, and Cassidella is
recognized as a valid and distinct genus. Praevirgulina was
merely listed in combination with the specific name, as
P. tegulata, but was not described. Cassidella differs from
Fursenkoina in the less twisted test, broader and lower
chambers, and simple, non-denticulate tooth plate with
broader base and more U-shaped section.]

Coryphostoma LoesLicH & Tappan, 1962, *1185,
p. 111 [*Bolivina plaita Carsey, 1926, *282, p.
26; OD]. Test free, elongate, narrow, early cham-
bers biserially arranged, later chambers becoming
cuneiform with tendency to become uniserial; wall
calcareous, finely perforate, granular in structure;
aperture loop-shaped in early stage, extending
from base of final chamber, becoming terminal in
adult, with internal tooth plate. U.Cret.(Campan.)-
Rec., cosmop. Fic. 600,8,9. *C. plaita (Car-
sey), U.Cret, USA(Tex.) (8), Mex. (9); 8a.b,
side, apert. views, X64 (*2117); 9, optical sec.
showing internal tooth plates, X104 (*948).

[Differs from Loxostomum in having an internal tooth
plate, being rounded in section, and in the absence of
sharply keeled margins. It differs from Rectobolivina in
having a granular, rather than radially built, wall, and
in the later chambers being cuneate, without an elongate
uniserial and rectilinear stage. Loxostomoides differs in
having a radially built wall and retral processes with re-
entrants and lobes or crenulations of the chamber mar-
gins along the sutures.]

Sigmavirgulina LoesLicu & Tappan, 1957, *1172,
p. 227 [*Bolivina tortuosa Brapy, 1881, *196¢, p.
57; OD]. Test free, biserial, with chambers added
slightly more than 180° apart, with sigmoiline
arrangement of 2 series of chambers that at first
form tight low spire, later become high-spired
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Fic. 601. Caucasinidae (Fursenkoininae; I-3, Sig-
mavirgulina) (p. C733).

and almost regularly biserial, though somewhat
twisted throughout; periphery angled or with
distinct keel, chambers numerous, increasing regu-
larly in height as added, increasing more rapidly
in breadth so that test flares; sutures distinct,
thickened, depressed; wall calcareous, of calcite
by X-ray determination, coarsely perforate, granu-
lar in structure, surface smooth or with short
spines in early portion; aperture an elongate oval
at inner margin of final chamber, surrounded by
lip which passes gradually into peripheral keel,
provided internally with simple flaring tooth
plate which is also twisted; in some specimens
aperture may tend to become terminal, and is
situated a short distance above the base of the
chamber. Mio.-Rec., cosmop. Fic. 601,1-3. *S.
tortuosa (Braby), Rec., Fiji (1,2), Indon. (3);
la-c, side, edge, and apert. views, X105 (*1172);
2, basal view of partially etched specimen showing
twisted biserial early chamber arrangement, X105
(*1172); 3, view in transmitted light showing
twisted tooth plate, enlarged (*928¢).

[Differs from Bolivina in having a granular wall structure,
instead of radial, in the early sigmoiline type of develop-
ment, the twisted adult test resulting from this process.
Sigmavirgulina differs from Fursenkoina in having a com-
pressed, rather than rounded, test, broad low chambers,
rather than very high and elongate ones, and a coarsely
perforate test.]

Suggrunda HorrMEISTER & Berry, 1937, *925, p.
29 [*S. porosa; OD] [=?Silicotextulina DE-
FLANDRE, 1934, *574, p. 1447 (type, S. diatomi-
tarum)]. Test small, tapering, biserial through-
out, chambers broad and low, with lower margin
commonly nodose or spinose; sutures nearly hori-
zontal, straight, depressed; wall calcareous; finely
perforate, granular in structure, may have larger
pores near basal margin of chambers: aperture a
hook-shaped opening in basal depression of final
chamber, presence or absence of tooth plate not
reported. Mio., S.Am.(Venez.)-W.Indies(Trini-
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Fic. 602. Caucasinidae (Caucasininae; 1,2, Caucasina); Delosinidae; 3,4, Delosina (p. C734-C736).

dad)-USA(Calif.). Fic. 600,10. *S. porosa,
M.Mio., Venez.; 10a-c, side, edge, and apert. views
of holotype, X174 (*2117).

[The aperture of Suggrunda was originally described as
a low basal arch, but the holotype of tha type-species has
a hook-shaped aperture, like that of Grimsdaleinella and
Gabonella, though dificult to see because of its small size.
Silicotextulina was described from isolated chambers and
proculi which appeared siliceous or chitino-siliceous; they
were found in Miocene diatomites of California. Apparently
all forms referred to Silicotextulina consist either of in-
ternal casts or the silicified pseudochitinous inner mem-
brane of an originally calcareous test. The small size,
presence of pores near the basal margin of the chambers,
and mode of occurrence strongly suggest that Silicotextu-
lina diatomitarum DEerLANDRE might well be conspecific
with Suggrunda kleinpelli BRAMLETTE, also described from
California Miocene diatomites. Recent species referred
to Silicotextulina appear to be internal casts of Brizalina.]

Virgulinella Cusuman, 1932, *453, p. 9 [*Virgu-
lina pertusa Reuss, 1861, *1550, p. 362; OD]
[=Virgulina (Virgulinella) Cusuman, 1932, *453,
p. 9 (obj.)]. Test free, elongate, rounded in sec-
tion, early stage triserial, later biserial, chambers
inflated, similar to Fursenkoina but with numerous
small arched sutural openings, partially covered
by bridges of basal chamber wall; wall calcareous,
finely perforate, opaque, granular in structure;
aperture an oblique loop-shaped opening in ter-
minal face, with reduced tooth plate which begins
near previous apertural foramen and attaches to
lower part of chamber wall, then to lower border
of aperture, supplementary sutural openings also
present. [Horxker (1956, *946, p. 98) regards
Candeina as a descendant of Virgulinella, but
Candeina has a radially built wall, and Virgulinella
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a granular one.] Mio.-Plio., Eu.-N.Am.-Asia
(Indon.). Fic. 600,11-13. *V. pertusa (REuss),
Mio., Ger. (11), Neth. (12,13); 1la-c, opposite
sides and apert. view, X64 (*2117); 12a,13,
dissected specimen showing tooth plate and iso-
lated tooth plate, enlarged (*946).

Subfamily CAUCASININAE N. K. Bykova, 1959
[Caucasininae N. K. Bykova in RAUZER-CHERNOUSOVA &
FurseNko, 1959, p. 328]

Early stage trochospiral, later biserial;
aperture a loop in apertural face. U.Cret.-
Mzo.

[Although no information is available as to the micro-
structure of the wall of the type-species of Caucasina, the
genus Aeolostreptis LoesLicH and TaepaN, 1957 (which on
the basis of descriptions and illustrations appears to be a
junior synonym of Caucasina Kwuariov, 1951), has a dis-

tinctly granular wall. Hence the subfamily and family
are placed in the Cassidulinacea and removed from the

Buliminacea.)

Caucasina KuavriLov, 1951, *1036, p. 58 [*C.
oligocenica; OD) [=Aeolostreptis LOEBLICH &
Tappan, 1957, *1172, p. 227 (type, Buliminella
vitrea CusHMAN & PARKER, 1936, *515, p. 7)].
Test free, elongate, base bluntly rounded, early
portion in low discorbine coil with up to 8 cham-
bers per whorl, later whorls becoming high-spired
and reduced in number of chambers to 3 per
whorl, early chambers low, later about equal in
breadth and height and may be inflated, but not
extremely high and elongate; sutures distinct, de-
pressed; wall calcareous, finely perforate, granu-
lar in structure, surface smooth; aperture an
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elongate loop at inner margin of final chamber,
at right angles to sutures, with narrow lip at
forward margin. U.Cret.-Mio., Eu.-N.Am.-Asia.
F1c. 602,1. *C. schischkinskayae (SamoyLo-
vA), Oligo., USSR (Caucasus); Ia,b, side and basal
views, X106 (*1509). Fic. 602,2. C. vitrea
(CusaMAN & Parker), U.Cret., USA (Miss.); 2a-c,
side, basal, and apert. views, X200 (*1172). [*C.
oligocenica —Bulimina schischkinskye SamoyLova,
1947, *1623, p. 82, 100 (recte B. schischkinska-
yae).]

[Caucasina was originally described from the Oligocene of
the Caucasus, and later reported to occur from Eocene to
Miocene. Aeolostreptis was defined for Upper Cretaceous
species. As no morphologic distinction between these
‘‘genera’’ was observed and species referable to the genus
have been described from the Upper Cretaceous, Paleocene,

Eocene, Oligocene and Miocene, Aeolostreptis was later re-
garded by us as a synonym of Caucasina (*1177).]

Family DELOSINIDAE Parr, 1950
[Delosinidae Parr, 1950, p. 345]
Test triserial; no primary aperture, but
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large sutural pores open into subsutural
canal. Rec.

Delosina WiesNER, 1931, *2063, p. 123 [*Poly-
morphina(?) complexa SesorTom, 1907, *1740,
p. 16; OD (M)]. Test free, elongate, somewhat
tapered at base, rounded in sections; chambers elon-
gate, trochospirally arranged, with 3 strongly
overlapping chambers per whorl, final whorl
occupying much of entire length; sutures de-
pressed; wall calcareous, finely perforate, granu-
lar in structure, surface smooth; distinct large
sutural pores opening 1nto subsutural canals which
apparently terminate in spongy area of final
chamber but do not open to exterior; apertural
development consisting of perforations in some-
what restricted terminal area, in type-species form-
ing somewhat loop-shaped arch upward from
suture-contact with penultimate chamber at its
apex. Rec., Medit.-Antarctic-Pac.O. Fie. 602,
3,4. *D. complexa (SipEBoTTOM), Medit.(Delos

Fic. 603. Loxostomidae; 1-5, Loxostomum; 6,7, Trachelinella; 8, Aragonia (p. C736).
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Is.); 3a-c, 4a-c, opposite sides and basal views of
topotypes showing sutural pores opening into
subsutural canals, X87 (*2117).

[Originally regarded as Polymorphina, in the Polymorphini-
dae, this genus was later placed in the Buliminidae, Buli-
mininae, by EarLanp (1934, *653, p. 125), who stated that
sections showed a loop-shaped aperture in one specimen
of a megalospheric proloculus, suggesting a bulimine aper-
ture. It was placed in the subfamily Uvigerininae by
CusHMaN (1948, *486) and in the newly proposed family
Delosinidae by Parr (1950, *1429). The perforate-granu-
lar wall structure would eliminate this genus from the
families Polymorphinidae, Buliminidae, and Uvigerinidae,
and even from their superfamilies, showing that it be-
longs to the Cassidulinacea and suggesting its close rela-
tionship to the Fursenkoininae (the sutural pores of Delosina
are reminiscent of those in Virgulinelle). The internal
tube of the Fursenkoininae has not yet been demonstrated in
Delosina, however, and the absence of a distinct aperture
allows retention of the monotypic family Delosinidae.]

Family LOXOSTOMIDAE
Loeblich & Tappan, 1962
[Loxostomidae LoeBLicH & Tarpan, 1962, p. 110]

Test free, biserial, or may become uni-
serial in later stage, commonly with flat-
tened sides and carinate margins; wall cal-
careous, perforate-granular in structure;
aperture interiomarginal in simpler forms,
later may become terminal, no tooth plate
or internal siphon. U.Cret.(Senon.}-Eoc.
Loxostomum EHRENBERG, 1854, *680, p. 22 [*L.
subrostratum; SD CusHman, 1927, *434, p. 490]
[=Loxostoma Howe, 1930, *969, p. 329 (nom.
van.) (non Brvona-Bernarpi, 1838); Bolivinitella
Marig, 1941, *1215, p. 189 (type, Bolivinita eleyi
Cusuman, 1927, *429, p. 91)]. Test elongate,
compressed, quadrate in section, with flat or con-
cave sides; chambers biserially arranged through-
out, strongly overlapping and arched in adult with
tendency to become uniserial; sutures limbate,
arched, sutural thickening merging laterally into
longitudinal carinae at 4 margins; wall calcareous,
finely perforate; aperture terminal, slitlike to ovate,
commonly with lip which may be very
finely tuberculate but lacking any internal tooth
plate. [The synonymy of Loxostomum and Bolivi-
nitella was noted by HorkEer (1951, *928¢, p. 44)
and discussed by Loemrich & Tappan (19€2,
*1185, p. 110), who therefore emended the
generic description.] U.Cret.(Senon.)-Paleoc., Eu.-
N.Am. Fic. 603,1-5. *L. subrostratum, U,
Cret.(Senon.), Eu.(Fr.); I, side view of specimen
mounted in balsam and viewed in transmitted
light, copy of Ehrenberg’s original figure (¥472);
2a-c, side, edge, and top views of holotype of
Bolivinita eleyi, U.Cret, USA(Ark.), X104
(*1303); 3,4, side views of topotype of B. eley:,
X 100 (*1303); 54,5, side and edge views of speci-
men from U.Cret., Fr.,, figured originally as
Bolivinitella eleyi (CusuMmaN) by Marie; X 38
(*1215).
Aragonia Finvay, 1939, *717¢, p. 318 [*4. zeland;-
ca; OD]. Test free, rhomboidal, compressed to
fusiform in section, sides flat; chambers biserially
arranged; sutures oblique, commonly limbate; wall
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calcareous, granular, not perforate, surface orna-
mented by limbate and elevated sutures and mar-
ginal keel, and may also have longitudinal and
diagonally placed costae that form irregular net-
work; aperture small, low opening at base of
final chamber, no internal tooth plate. [Originally
Aragonia  was placed in the Heterohelicidae
(*717c¢) as related to Bolivinoides, but because of
the absence of a tooth plate and the character of
the wall (lacking perforations, and resembling ag-
glutinated calcareous grains) it was later regarded
by REYMENT as related neither to the Hetero-
helicidae nor to the Bolivininae (*1558) but to be
an agglutinated form.] Paleoc.-Eoc., N.Z.-N.Am.-
Carib.-Eu. Fic. 603,8. *A. zelandica, M.Eoc.,
N.Z.; 8a,b, side, top views of paratype, X192
(*2117).

Trachelinella MoNTANARO GALLITELLI, 1956, *1302,
p. 38 [*Bolivina watersi Cusuman, 1927, *429,
p. 88] [=Trakelina MonTaNaRO GALLITELLI,
1955, *1300, p. 215 (nom. nud.)]. Test elongate,
somewhat compressed, flaring gradually, chamber
arrangement biserial, test commonly twisted as
much as 90° with growth, periphery subacute,
commonly carinate; sutures arched, incised; wall
calcareous, finely perforate, surface with promi-
nent ribs aligned along major inflation of cham-
bers and consequently strongly arched, commonly
fusing laterally into marginal carinae; aperture
terminal, rounded to ovate with short neck and
lip, no apertural tooth observed. [Differs from
Bolivina in lacking an internal tooth plate, and
in having a well-developed terminal neck and
terminal aperture. The oblique axis, short neck,
biserial chamber arrangement and absence of a
tooth plate suggest a relatonship with Loxo-
stomum.] U.Cret.(Maastricht.), USA(Tex.).
Fic. 603,6,7. *T. watersi (CusHMAN); 6a-c, side,
edge, and apert. views showing heavy ornamenta-
tion and terminal aperture; 7, side view of holo-
type showing biserial chamber arrangement; all

X123 (*1302).
Family CASSIDULINIDAE d’Orbigny,

1839
[Cassidulinidae p'OrsioNY in DE LA Sacra, 1839, p. xxxix,
123]——{In synonymic citations superscript numbers indi-
cate taxonomic rank assigned by authors (family, Zsub-
family); dagger(+) indicates partim]——(=2Cassidulinida
ScuauLtze, 1854, p. 52; =Cassidulinidea Reuss, 1862, p.

373; =2Cassidulinae Brapy, 1881, p. 44; =—2Cassidulininac

Braby, 1884, p. 69; =3Cassidulina LANKEsTER, 1885, p. 847;

—1Cassiduline DerLace & Hfrouarp, 1896, p. 140; —2Cassi-

dulineae Caikins, 1901, p. 108; —ICassidulinida CopeLAND,

1956, p. 188 (mom. wvan.)]——|[=1Turbinoidat SchHuLTZE,

1854, p. 52 (nom. nud.); =2Ehrenbergininac CUSHMAN,
1927, p. 84]

Test lenticular, subglobular or elongate;
chambers biserially arranged, alternating
chambers also planispirally enrolled at least
in early stage, later may be uncoiled; aper-
ture elongate, comma-shaped, slit extending
from basal suture into apertural face. Eoc.-
Rec.
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Cassidulina p’OreicNy, 1826, *1391, p. 282 [*C. stomum EHRENBERG, 1858, *683, p. 12]. Test
lacvigata; OD (M)] [=Entrochus EHRENBERG, free, lenticular, commonly biumbonate, with clear
1843, *672, p. 408 (type, E. septatus); Seleno- central bosses; chambers biserially arranged in

Fic. 604. Cassidulinidae; 1,2, Cassidulina; 3,4, Favocassidulina; 5, Ehrenbergina; 6,7, Globocassidulina;
8, Burseolina; 9, Cassidulinella (p. C737-C738).
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coil, chambers alternating on each side of periph-
ery, each reaching boss on one side and only ex-
tending part way to boss of opposite side; suc-
ceeding chamber extending to center on alternate
sides; wall calcareous, hyaline, perforate, granu-
lar in structure, surface generally smooth; aper-
ture an elongate slit, extending from base of final
chamber upward in curve paralleling anterior
margin of chamber with narrow bordering lip on
lower margin but lacking internal tooth. [Cassi-
dulina, as here recognized, excludes the radial-
walled species, now placed in Islandiclla, as well
as those with globular, nonkeeled tests and tri-
partite aperture, now placed in Globocassidulina.
Cassidulina laevigata was originally described from
ballast sand of unknown provenance.] Eoc.-Rec.,
cosmop. Fic. 604,1,2. *C. laevigata, Rec., Eu.
(Italy) (1), Ad.O. (2); la-c, opposite sides and
edge view, X78 (*2117); 2a,b, final chamber
showing apert. on exterior and partially dissected
chamber showing apert. inside with inward bent
apert. margin, X40 (*1361).

Burseolina Secuenza, 1880, *1713, p. 138 [*B.
calabra; OD (M)]. Test free, subglobular, tiny,
periphery broadly rounded; chambers biserially
enrolled; wall calcareous, perforate, surface orna-
mented with striae, or with coarse ridges and
reticulations which obscure sutures, as in Favo-
cassidulina, apertural face smooth; aperture a
narrow, elongate, arched slit, extending up face
of final chamber, with narrow bordering lip.
[Burseolina is similar to Globocassidulina in hav-
ing a rounded, rather than angular to carinate,
periphery, may resemble Favocassidulina in sur-
face ornamentation, and has the apertural char-

acters of Cassidulina, with elongate arched aper-

ture extending up the face with narrow bordering
lip.] Mio., Eu.(Italy)-Carib. Fic. 604,8. *B.
calabra, Torton., Italy; 8a-c, side, dorsal, and face
views, showing biserially arranged chambers, ob-
scure ridges, and apert., X111 (*2117).

Cassidulinella NarLanp, 1940, *1347, p. 568, 570
(non SuziN in VoLosHINova & Dain, 1952) [*C.
pliocenica; OD]. Test free, flattened, chambers
biserially enrolled as in Cassidulina, with later
chambers much elongated and overlapping at
periphery, tending to encircle much of peripheral
margin, zigzag suture between biserially arranged
chambers almost peripheral in position; wall cal-
careous, thin, finely perforate, microstructure not
determined, as specimens available are pyritic casts;
aperture a much elongated slit extending up face,
near to and paralleling outer margin of final
chamber. [Differs from Cassidulina in the en-
circling tendency of its later chambers. Whether
it is to be finally placed with the Cassidulinidae
or Islandiellidae depends on additional information
as to wall structure and presence or absence of
an internal tooth.] U.Mio.-U.Plio., USA(Calif.).
Fic. 604,9. *C. pliocenica, Plio.; 9a-d, oppo-
site sides, apert. and back peripheral views to show
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chamber alternation, holotype, X56 (*2117).

Ehrenbergina Reuss, 1850, *1540, p. 377 [*E. ser-
rata; OD (M)]. Test flattened, compressed per-
pendicular to plane of coiling, periphery carinate;
chambers broad, low, biserially arranged and en-
rolled, as in Cassidulina, but somewhat uncoiled;
wall calcareous, finely perforate, granular in struc-
ture, surface smooth or with pustules or ridges;
aperture an elongate curved slit, perpendicular to
base of apertural face and paralleling peripheral
keel. [The wall character and aperture of Ehren-
bergina are similar to Cassidulina, but the test is
uncoiled.] Eoc.-Rec., cosmop. Fic. 604,5. *E.
serrata, Mio., Eu.(Aus.); Sa-c, opp. sides and edge
view, X78 (*2117).

Favocassidulina LoesricH & Tappan, 1957, *1172,
p. 230 [*Pulvinulina favus Brapy, 1877, *194, p.
535; OD]. Test free, lenticular, periphery acute;
chambers biserially arranged and enrolled as in
Cassidulina, each chamber extending to umbilicus
on one side with only small triangular portion
extending to opposite side; sutures not visible ex-
ternally, obscured by coarse surface ornamenta-
tion; wall calcareous, finely perforate, granular in
structure, ornamented by honeycomb-like sec-
ondary growth, with relatively wide hexagonal
open areas scparated by narrow, elevated ridges;
aperture elongate, a slightly curved slit bordered
by very narrow lip, and extending upward from
base of final chamber, near to and paralleling
anterior margin of chamber, opening toward side
opposite that on which final chamber lies, each
successive aperture appearing on alternate sides
of test, region immediately surrounding aperture
relatively smooth. Rec., Pac.O. Fic. 604,34.
*F. favus (Brapy), Chile (3), Caroline Is. (4);
3a,b, side and edge views of topotype, X44
(*1172); 4, half-sectioned hypotype, X48 (*1172).

Globocassidulina VoLosuinova, 1960, *2020, p. 58
[*Cassidulina globosa HaNTKREN, 1875, *863, p.
64; OD] [=Cassilongina VoLosHINova, 1960,
*2020, p. 58 (type, Cassidulina oblonga REuss,
1850, *1540, p. 376)]). Test free, subglobular,
peripheral margin rounded, umbilicus closed;
chambers biserially arranged and enrolled; wall
calcareous, finely perforate, granular in structure,
surface commonly smooth; aperture a narrow slit
extending up face of final chamber, may have nar-
row infolded rim, but no apertural tooth plate.
[Cassilongina was defined as having a tendency
to elongate, but no true uncoiling occurs. Cassi-
longina was also stated to have a thin single-
layered wall, and Globocassidulina a many-layered
wall. Both are lamellar in character, and relative
thickness of the wall varies in different species.
Cassilongina is here regarded as synonymous with
Globocassidulina.] Eoc.-Rec., cosmop. Fic. 604,
6. *G. globosa (HanTkEN), U.Eoc., USA(S.Car.);
6a,b, side, edge views, X 90 (*467). Fic. 604,
7. G. oblonga (Reuss), Tert., Spain(Galicia); 74,5,
side, edge views, approx. X93 (*2022).
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. L 3 THALMANN, 1935, p. 715)]——[=Problematininae RHUMS-
Famlly INVOLUTINIDAE Butschh, LER, 1913, p. 389; =Arproblematoia RHuMsLER, 1913, p. 389
1880 (nom. van.); =Ventrolaminidae WeyNscHENK, 1950, p. 17;
. =Ventrolamininae LoesLicH & Tarpan, 1961, p. 292]
[nom. transl. SicaL in PiveteAu, 1952, p. 159 (ex subfamily T :
Involutinae Birscmi1 in Brown, 1880, p. 209; Involutininae est tubular and enrolled, with secondary

Fic. 605. Involutinidae; 1,2, Involutina; 3-5, Aulotortus; 6, Paalzowella (p. C740-C741).
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been recently reviewed in detail by LoeBLICH &
Tappan (1961, *1176).] U.Trias.-L.Jur.(Lias.),
Eu. Fic. 605,1,2. *I. liassica (JonEes), Lias.,
Eng.(1), Switz. (2); lab, side, edge views of
hypotype, X35 (*2117); 2, axial sec., X27
(*1525).

Aulotortus WEYNSCHENK, 1956, *2052, p. 26 [*4.
sinuosus; OD] [=Trocholina (Paratrocholina)
OBERHAUSER, 1957, *1383, p. 196 (type, T. (P.)
oscillens); Angulodiscus Kristan, 1957, *1057, p.
278 (type, A. communis); Arenovidalina Ho, 1959,
*923, p. 414 (type, A. chialingchiangensis)]. Test
free, lenticular, compressed to nearly globular;
small spherical proloculus followed by planispirally
to slightly streptospirally enrolled and undivided
tubular chamber, umbilical area of both sides of
test filled with secondary deposit of crystalline cal-
cite, so that only final whorl is visible at periph-
eral margin, earlier whorls and spiral suture ob-
scured by secondary filling; wall calcareous, cen-
tral area may be variously ornamented with irre-
gular or radial ridges, ventral side in some species
appearing granular and suggesting termination of
umbilical pillars, which merge outward into radial
ridges; aperture at open end of tubular chamber,
slightly asymmetrical in position. Trias.-U.Cret.
(?Turon.), Eu.-Asia(China-Turkey). Fic. 605,
3. *A. sinuosus, M.Jur., Eu.(Aus.); X37 (*2052).

Fic. 606. Involutinidae; 1-5, Aulotortus
(p. C740-C741).

deposits in umbilical region on one or both
sides; wall calcareous perforate, lamellar,
microgranular. U.Trias-U.Cret.(Cenoman.-

Turon.).

Involutina TerqQuem, 1862, *1883, p. 450 [*I
jonesi TERQUEM & PIETTE in TERQUEM, 1862,
*1883, p. 461, =Nummulites? liassicus JoNEs in
Brobikg, 1853, *208, p. 275; SD BorNEMANN, 1874,
*174, p. 711] [=Problematina BoRNEMANN, 1874,
*174, p. 733 (type, Involutina deslongchampsi
TerQUEM, 1864, *1885, p. 432); Arinvolutoum
RuUMBLER, 1913, *1572b, p. 390 (nom. van.);
Arproblematoum RuuMmBLER, 1913, *1572b, p.
390 (nom. van.)]. Test free, lenticular, consisting
of proloculus followed by planispirally coiled,
nonseptate tubular second chamber, umbilical re-
gion on both sides filled with numerous secondarily
deposited pillars or plugs; surface may be pitted:
aperture at open end of tube. [The complex tax- Fic. 607. Involutinidae: 1-4, Paalzowella
onomy and confusion as to the type-species has (p. C741).

© 2009 University of Kansas Paleontological Institute
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Fic. 608. Involutinidae; 1-4, Protopeneroplis (p. C741-C742).

Fic. 605,4,5. A. oscillens (OBERHAUSER), U.
Cret.(?Turon.), Turkey; 4, axial sec. of holotype,
X27 (*1383); 5, equat. sec., X27 (*1383).
Fic. 606,1-3. A. communis (Kristan), U.Trias.
(Rhaet.), Eu.(Aus.); lab, side, apert. views of
holotype; 2, axial sec.; 3, equat. sec.; all X35
(*1057). Fic. 606,4,5. A. chialingchiangensis
(Ho), Trias., China; 4, axial sec. of holotype,
X200 (*923); 5, equat. sec., X200 (*923).

[Aulotortus differs from Involutina in its slightly strepto-
spiral coiling, and in its less well-differentiated umbilical
pillars. It was originally described as calcareous and im-
perforate and was placed in the Ophthalmidiidae. A very
nearly identical species was described by OserHAUSER (1957,
*1383) as Paratrocholina. Well-preserved specimens clearly
show the perforate nature of the test. The synonymies of
the type-species of both genera include reference to an
earlier figure and description by WrynscHENk (1950, *2050)
indicated as ‘‘Genus?, species?.” In an appendix to his
article, OBerHAUSER noted the probability that Paratrocho-
lina and Aulotortus are synonymous, the apparently im-
perforate wall of .dulotortus possibly being due to later

recrystallization.  This is suggested also by the original
figures of .dulotortus.]

Paalzowella Cusaman, 1933, *461, p. 234 [*Dis-
corbina scalariformis PaaLzow, 1917, *1403, p.
247; OD] [=Coronella Kristan, 1957, *1057, p.
280 (type, C. austriaca) (non Coronella LAURENTI,
1768; nec Gorpruss, 1828); Coronipora KrisTaN,
1958, *1058, p. 114 (nom. subst. pro Coronella

© 2009 University of Kansas Paleontological Institute

Kristan, 1957) (obj.)]. Test free, conical, con-
sisting of single tubular chamber, spirally en-
rolled, nearly completely involute on umbilical
side, evolute on spiral side, periphery keeled;
spiral suture may be thickened and elevated, show-
ing remnant of earlier peripheral keel, radial mark-
ings giving ventral surface lobate appearance but
do not reflect true septa; aperture at open end
of tube. [Differs from Trocholina in being more
completely involute on the umbilical side and
lacking umbilical plugs and pillars, and in hav-
ing radial ornamentation.] U.T#ias.(Rhaet.)-U.Jur.,
Eu. Fic. 605,6. *P. scalariformis (PaaLzow),
U.Jur., Ger.; 6a-c, opposite sides and edge view
of topotype, X116 (*2117). Fic. 607,1-4. P.
austriaca (KRrisTAN), U.Trias.(Rhaet.), Aus.; la,b,
opposite sides of holotype; 2, edge view of para-
type; 3, axial sec.; +#, equat. section; all X35
(*1057).

Protopeneroplis Wey~nscHENK, 1950, *2050, p. 13
(non Horker, 1950, *933a, p. 393) [*P. striata;
OD] [=?Ventrolamina WEgyNscHENK, 1950,
*2050, p. 17 (type, V. cribrans)). Test plani-
spirally enrolled, bilaterally svmmetrical and in-
volute, not close-coiled, successive whorls not
touching in equatorial section; septa thickened,




Fic. 609. Involutinidae; 1-3, Semiinvoluta

(p. C742).

slightly oblique; wall calcareous, granular, fibrous,
finely perforate, lamellar, surface with regularly
arranged spiraling costae; aperture areal. M.Jur.-
U.Jur., Eu.(Aus.,Tirol)-Asia(Israel). Fic. 608,
1,2. *P. striata, M.Jur., Aus.; 1, equat. sec., X110
(*2050); 2, axial sec., X130 (*2050). Fic.
608,3,4. P. cribrans (WEyNscHENK), U.Jur., Aus.;
3, equat. or oblique sec., so-called sieve plate in
lower part may be an oblique cut through fibrous
wall, X77 (*2050); 4a,b, diagram. interpretation
of equat. and axial secs., approx. X120 (*2050).

[Protopeneroplis and Ventrolamina were both described
from thin sections, hence are only partially known. It
seems probable that the 2 nominal genera and possibly
their type-species are synonymous, as they are from the
same samples, show very similar chamber size, arrange-
ment, and septal angle. Ventrolamina sections possibly
represent oblique sections of Protopeneroplis. Additional
study of free specimens and oriented sections is needful
for better determining the relationships.]

Semiinvoluta Kristan, 1957, *1057, p. 276 [*S.
clari; OD]). Intermediate in character between
Trocholina and Involutina; test similar to Trocho-
lina in having umbilical pillars on one side only
but with coiling nearly planispiral, as in Involutina,
and with secondary thickening also on spiral side;
aperture at open end of tube. U.Trias.(Rhaet.),
Aus. Fic. 609,1-3. *S. clari; la-c, opposite
sides and edge views of holotype; 2, axial sec.; 3,
equat. sec., all X35 (*1057).

Trocholina PaarLzow, 1922, *1404, p. 10 [*Involu-
tina conica SCHLUMBERGER, 1898, *1659, p. 151;
SD CusumMmaN, 1933, *461, p. 234] [=Neotrocho-
lina Reicuer, 1956, *1525, p. 404 (type, N. val-
densis); Trocholina (Trochonella) Kristax, 1957,
*1057, p. 285 (type, T. (T.) crassa)]. Test free,
conical, consisting of globular proloculus and
spirally enrolled tubular second chamber, which
is dorsally evolute with all whorls visible, ventral
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umbilical region completely filled with coarse cal-
cite crystals, appearing as irregularly arranged
pillars, nodes or beads on surface; wall calcareous,
dorsally coarsely perforate, ventrally more finely
perforate, granular in structure, surface smooth or
with elevated spiral suture, ventral surface of final
whorl may show somewhat curved faint growth
striae, which end in pustules at umbilical mar-
gin; aperture at open end of tube. U.Trias.
(Rhaet.)-U.Cret.(Cenoman.), Eu.-USA-Carib.-Afr.-
M.East. Fic. 610,1,2. *T. conica (ScHLUM-
BERGER), M.Jur., Ger. (1), M.Jur.(Bathon.),
Fr. (2); la-c, spiral, umbilical, and edge views,
X66 (*2117); 2, axial sec. of holotype, X113
(*1525). Fic. 610,3,4. T. valdensis (REICHEL),
L.Cret.(Valangin.), Switz.; 34,6, umbilical and
edge views, X64 (*1525); 4, axial sec. showing
umbilical pillars, X66 (*1525). Fic. 610,5-7.
T. crassa KristaN, U.Trias.(Rhaet.), Eu.(Aus.);
5, umbilical view; 6, edge view of different speci-
men; 7, axial sec.; all X24 (*1057).

[WicHer (1952, *2058, p. 275) showed a stratigraphic
change in ornamentation in Trockolina with oldest forms
possessing fewer and larger ventral pillars or nodes, and
progressively younger species showing more numerous
but smaller nodes. Coscinoconus LeupoLD in LEUPOLD &
BicLer (1936, *1130, p. 618), regarded as a synonym of
Trocholina by Henson (1948, *900, p. 449) and WicHER
(1952, *2058, p. 273) was shown by MasLov (1958, *1232,
p. 546) to belong to the Dasycladaceae (algae). HEeNsoN
and WicHER placed Trocholina in the subfamily Cornuspiri-
nae (=Cyclogyrinae) and CusHMAN (1948, *486, p. 284)
placed it in the subfamily Turrispirillininae, family Rota-
liidae. BErMUDEz assigned it to the Spirillininae, family
Spirillinidae, though stating (*127, p. 29), ‘‘Probablemente
el genero Trocholina estaria mejor situado en la subfamilia
Rotaliinae de la familia Rotaliidae.”” Trocholina has a
microgranular wall, and therefore cannot be placed with
Spirillina, which has walls composed of a single crystal

or several crystals of calcite, or with Rotalia, which has a
radial and canaliculate wall structure.]

Family NONIONIDAE Schultze, 1854

[nom. correct. CusumaN, 1927, p. 49 (pro family Nonionida

ScuMARDA, 1871, p. 165)]——[All names cited are of fam-
ily rank; dagger(+) indicates partim]——[=Polythalamat
LaTrerLLe, 1825, p. 161 (nmom. nud.); =Hélicostéguest

p'ORBIGNY, 1826, p. 268 (nom. mneg., nom. nud.); =Nau-
tiloidat ScHurtze, 1854, p. 53 (nom. nud.); =Cryptostegia
Reuss, 1862, p. 320, 372 (nom. nud.); —=Nautiloideat Reuss,
1860, p. 151 (nom. nud.)] [=Nonioninidae Reuss, 1860,
p. 151; =Nonioninideae Reuss, 1860, p. 221; =Nonionidea
CopeLAND, 1956, p. 187 (nom. van.)]——[=Chilostomellidae
Braby, 1881, p. 42, 44; —Chilostomellida HaeckeL, 1894,
p. 185; =Quilostomélidos Gapea Buisin, 1947, p. 18
(nom. neg.)]

Test planispiral or trochospiral; finely
perforate; aperture interiomarginal or areal.
Jur.-Rec.

Subfamily CHILOSTOMELLINAE Brady, 1881
[nom. transl. A. SiLvestri, 1906, p. 12 (23) (ex family

Chilostomellidae Brapy, 1881)]——]=AIll names cited are
of subfamily rank; dagger(+) indicates partim]——[ =Crypto-
stegia BUrscHLl in BronN, 1880, p. 203 (nom. nud.);

—Allomorphininae CusumaN, 1927, p. 85; —Allomorphinel-
linae CusuMaN, 1927, p. 86]

Test trochospiral, with few chambers to
whorl, planispiral and involute; aperture in-
teriomarginal on umbilical side. Jur.-Rec.
Chilostomella Reuss in CZzyZzex, 1849, *546, p. 50

[*C. ovoidea Reuss, 1850, *1540, p. 380; SD
Cusuman, 1914, *404d, p. 2]. Test free, ovate,
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Fic. 610. Involutinidae; 1-7, Trocholina (p. C742).

planispiral and involute, with 2 chambers to whorl,
chambers embracing; wall calcareous, perforate,
granular in structure; aperture a narrow interio-
marginal equatorial slit, which may have slight
lip. U.Cret.-Rec., cosmop. Fic. 611,1. *C.
ovoidea, Mio., Eu.(Aus.); lab, side, apert.
views, X 63 (*2117).

Allomorphina Reuss in CZyZek, 1849, *546, p. 50
[*A4. trigona Reuss, 1850, *1540, p. 380; SD
(SM)]. Test trochospiral, commonly 3 chambers
to whorl, involute, only final whorl visible ex-
ternally; wall calcareous, perforate, granular in
structure; aperture an elongate slit, paralleling
suture and bordered with slight lip. [As here re-
stricted, Allomorphina includes involutely coiled
species and Quadrimorphina trochospiral species
with early coil visible at one side of the test.
The number of chambers to a whorl is regarded
as a specific character only.] Jur.-Rec., cosmop.
Fic. 611,3. *A. trigona, Mio., Eu.(Aus.); 3a-c,
side, edge, and apert. views, X78 (*2117).
Allomorphinella Cusaman, 1927, *431, p. 86 [*4l-
lomorphina contraria Reuss, 1851, *1542, p. 43;
OD]. Test free, planispiral, periphery rounded;

‘(“2

chambers few to whorl, involute, increasing rap-
idly in size; wall calcareous, perforate, aperture
an elongate, narrow interiomarginal equatorial
slit. [Differs from Allomorphina in being plani-

spiral, rather than trochospiral and involute.] U.
Cret., Eu. Fic. 611,2. *A. contraria (REuss),
U.Cret., Pol.; 2a-c, side, edge, and top views, ap-
prox. X60 (*700).

Chilostomelloides Cusuman, 1926, *427, p. 77
[*Lagena (Obliquina) oviformis SHERBORN &
Cuaprman, 1886, *1732, p. 745; OD]. Test free,
ovate in outline, adult with 2 chambers visible,
latest formed almost completely embracing former;
sutures oblique; wall calcareous, finely perforate;
aperture offset from general contour of test, sit-
uated near suture line, circular, with slight bor-
dering rim or lip. Paleoc.-Mio., Eu.-N.Am.-Carib.-
Afr. Fic. 611,4. *C. oviformis (SHERBORN &
Cuarman), Eoc., Eng.; 4a,b, side, edge views of
lectotype, X 48 (*2117).

[Differs from Chilostomella in having a small, rounded,
protruding aperture instead of a long, narrow slit. Wall
structure and internal characters are unknown. A lectotype

is here designated (BMNH-P41673) and paratypes (BMNH-
P3648) from the London clay, in drainage works, Pic-
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Protista—Sarcodina

Fic. 611. Nonionidae (Chilostomellinae; 1, Chilostomella; 2, Allomorphinella; 3, Allomorphina; 4, Chilo-
stomelloides; 5,6, Quadrimorphina) (p. C742-C745).

cadilly, London, England. The lectoype is that originally
figured by SHERBORN & CHAPMAN (*1732, pl. 14, fig. 19b).]

Quadrimorphina Finvay, 1939, *717c, p. 325 [*Val-
vulina allomorphinoides Reuss, 1860, *1548, p.
223; OD] [=Gyromorphina Marig, 1941, *1215,
p. 230, 256 (obi.); Pallaimorphina Tappan, 1957,
*1875, p. 220 (type, P. ruckerae)]. Test trocho-
spiral, periphery rounded, all chambers visible on
spiral side, commonly 3 or 4 chambers in final
whorl; wall calcareous, finely perforate, granular
in structure, surface smooth; aperture interiomar-

© 2

ginal, umbilical or extraumbilical in position and
partially covered by projecting umbilical flap. L.
Cret.(Alb.)-Rec., Eu.-N.Am.-N.Z. Fic. 611,5.
Q. ruckerae (Tappan), L.Cret.(Alb.), Alaska;
5a-c, opposite sides and edge view of paratype,
X 75 (*1875). Frc. 611,6. *Q. allomorphin-
oides (Reuss), U.Cret.,, USA(Tenn.); 6a-c, oppo-
site sides and edge view, X176 (*2117).

[Pallaimorphina was defined originally for a primitive
species which does not show rapid chamber enlargement
and had a narrower umbilical flap. As these features are
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only of degree, the genera are regarded as synonymous. As
here defined, Quadrimorphina also includes trochospiral
species with evolute spiral side that had previously been
placed in Allomorphina. Allomorphina is restricted to in-
volute species, where only the final whorl of chambers is
visible externally.]

C745

Subfamily NONIONINAE Schultze, 1854
[nom. correct. CHAPMAN & Parr, 1936, p. 145 (pro sub-
family Nonionida Scmurtze, 1854, p. 53)] [All names
cited are of subfamily rank]——[=Pullenidae ScHwAGER,
1877, p. 18; =Pulleninae ButscHL! in Bronn, 1880, p. 210;
—Nonionininae A. SiLvestri, 1950, p. 52; —Nonionellinae

VoLosHINoOVA, 1958, p. 141]

Fic. 612. Nonionidae (Nonioninae; 1, Nonion; 2,3, Bisaccium,; 4-7, Florilus; 8-10, Astrononion)
(p. C745-C748).
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Test planispiral and involute to slightly
trochospiral; aperture interiomarginal and
equatorial, or areal and multiple. U.Cret.-
Rec.

Nonion pE MonTrorT, 1808, *1305, p. 210 [*Nau-
tilus incrassatus Ficuter & MoLr, 1798, *716, p.
38; OD] [=Nonionia Risso, 1826, *1579a, p. 22
(type, Nautilus incrassatus FicHTEL & MoLL, 1798,
herein designated, obj.] Test free, planispiral and
involute, slightly compressed, biumbonate, periph-
ery rounded, peripheral outline lobulate; cham-
bers numerous, increasing gradually in size as
added; sutures distinct, depressed, radial, slightly
curved; wall calcareous, finely perforate, granular
in structure, surface smooth, umbonal region
filled with secondarily deposited calcite, either as
granules or solid boss; aperture an arched, equa-
torial, interiomarginal slit. [Differs from Melonis
in having a filled, rather than open, umbilicus,
thinner and more finely perforate and mono-
lamellar walls (*1530). Many species previously
included in Nonion should be referred to Melonis
or Florilus.) ?U.Cret., Paleoc.-Rec., cosmop.
Fic. 612,1. *N. incrassatus (FicHTEL & MoLL),
Mio., Albania; Ia,b, side, edge views, X100
(*2019).

Astrononion CusaMaN & Epwarps, 1937, *503, p.
30 [*Nonionina stelligera D'ORBIGNY in BARKER-
WEeBe & BerTHELOT, 1839, *86, p. 128; OD].
Test free, planispiral and involute, umbilical re-
gion slightly excavated, peripheral margin
rounded; chambers increasing gradually in size,
each with backward-projecting, nonporous, um-
bilical flap which partially covers preceding suture
and umbilical region but leaves small cavity open
beneath it, giving appearance of secondary cham-
berlets; sutures radial, depressed, slightly curved;
wall calcareous, finely perforate, granular in struc-
ture, monolamellar, surface smooth; aperture a
low, interiomarginal, equatorial slit, with open-
ings at outer edge of umbilical fillings along their
sutural extension. [Differs from Nonion and
Florilus in its more highly developed umbilical
and sutural filling, with included cavites sug-
gesting “‘chamberlets,” although these nonporous
fillings are not comparable to true chamberlets.]
Eoc.-Rec., cosmop. Fic. 612,8. *A4. stelligera
(p’OreIGNY), Rec., E.Atl.O.(Canary Is.); 8ab,
side, edge views, X125 (*2117). Fic. 612,9.
A. gallowayi LoeBLicH & Tappan, Rec., N.Am,
(Alaska); 92,5, side and edge views showing finely
perforate walls and nonporous umbilical flaps,
X75 (*1162). Fic. 612,10. A. sidebottomi
CusuMaN & Epwarps, Rec., Medit.; axial sec. show-
ing cavities below nonperforate chamber flaps, en-
larged (*946).

Bisaccium ANDERSEN, 1951, *15, p. 32 [*B. im-
bricatum; OD). Test planispiral, bilaterally sym-
metrical, periphery rounded; chambers gradually
enlarging, umbilical region and sutures of both

Protista—Sarcodina

sides covered by chamber extensions as in Astro-
nonion, but more extensive, extending also across
base of terminal chamber face to obscure aperture;
sutures radial, slightly curved, depressed; wall
calcareous, very thin, finely perforate, surface
smooth and unornamented except for umbilical-
sutural chamber extensions; apertural foramen an
interiomarginal equatorial arch, but obscured in
final chamber by secondary chamber flaps, com-
munication of chamber cavities to exterior by
means of openings along upper, lower, and periph-
eral sutural margins of secondary chamber flaps.
Rec., USA(La.). Frc. 612,2,3. *B. imbricatum;
2a, side view of holotype, X78 (¥2117); 25, edge
view, X78 (*15); 3, edge view of paratype with
secondary covering removed to show equat. apert.
foramen, X78 (*15).

Chilostomellina Cusuman, 1926, *427, p. 78 [*C.
fimbriata; OD]. Test free, inflated to subglobular,
planispiral throughout, and involute; chambers
increasing rapidly in size, final one almost com-
pletely enveloping test and overlapping umbilical
region on each side, with fimbriate margin at
sides and base of apertural face; sutures slightly
curved; wall calcareous, finely perforate, granular
in structure; aperture a low, interiomarginal arch,
with additional supplementary apertures at re-
entrants between finger-like projections of final
chamber. [Differs from Chilostomella in being
planispiral throughout development, and in the
final chamber having a fimbriate margin with
supplementary apertures. It differs from Nonion
in its multiple aperture and fimbriate final cham-
ber margin, and in its inflated, subglobular test.]
Rec., Bering Sea-Pac.O. Fic. 613,11. *C. fim-
briata, Pac.; 1la-d, side, apert., peripheral and
basal views, X48 (*1162).

Cribropullenia TuaLmann, 1937, *1898, p. 351
[*Nonion? marielensis PaLmEr, 1936, *1409, p.
127; OD] (=dntillesina GaLLoway & Hemin-
way, 1941, *764, p. 366 (obj.)]. Test free, plani-
spiral and involute, close-coiled, periphery broadly
rounded; chambers few to whorl, inflated; sutures
radial, depressed; wall calcareous, finely perforate,
wall structure and lamellar character not de-
scribed, surface with low spiraling costae; aperture
consisting of small openings near base of apertural
face. [Although the surface ornamentation is not
characteristic of the Nonionidae, the genus is re-
tained here until information as to wall structure
and lamellar character is available.] Eoc.-Oligo.,
Carib.-Afr.(Egypt). Fic. 613,7. *C. marielen-
sis (PaLMER), Oligo., Cuba; 74,5, side, edge views
of lectotype (here designated, USNM-498778),
X119 (*2117).

Florilus pE MonTForT, 1808, *1305, p. 134 [*F.
stellatus  (nom. subst. pro Nautilus asterizans
Ficuter & Mour, 1798, *716, p. 37; OD]
[=Nonionina p’OreicNy, 1826, *1391, p. 293
(type, Nautilus asterizans FicHTEL & MoLr, 1798,
*716, p. 37, SD PaRKER & JonEs, 1863, *1417f,
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p. 433); Pseudononion AsanNo, 1936, *47, p. 347 planispiral, but may be asymmetrical, involute, but
(type, P. japomicum); Azera KuariLov, 1958, with broad, low chambers increasing rapidly in
*1038, p. 6 (type, A. transversa)]. Test free, breadth and thickness resulting in flaring test,

Fic. 613. Nonionidae (Nonioninae; I, Nonionella; 2-5, Nonionellina; 6, Pullenia; 7, Cribropullenia;
8-10, Spirotecta; 11, Chilostomellina) (p. C746, C748).
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peripheral margin rounded to angled, umbilical
region slightly depressed, filled with granular
skeletal material which may extend slightly along
sutures; wall calcareous, finely perforate, granular
in structure, single-layered; aperture a narrow,
interiomarginal, equatorial opening. [Differs from
Nonion in the flaring test, due to the numerous
broad low chambers, and from Nonzonella in lack-
ing the single umbilical chamber extension.]
Paleoc.-Rec., cosmop. Fic. 612,4. *F. asterizans
(Ficuter & Movrr), Rec., Eu.(Italy); 44,6, side,
edge views, X48 (*2117). Fic. 612,5. F.
japonicus (Asano), Plio., Japan; Sa-c, opp. sides
and edge view, X71 (*2117). Fic. 612,6. F.
costiferus (CusHMmaN), Mio., USA(Calif.); 64,5,
side, edge views, X48 (*2117). Fic. 612,7.
F. transversus (KHaLiLov), U.Eoc., USSR(Azer-
baidzhan); 7a-¢, opp. sides and edge view of holo-
type, X30 (*1038).

Nonionella Cusuman, 1926, *426, p. 64 [*N.
miocenica;, OD] [=Nonionella RHUMBLER in
AnonyMous, 1949, *22, p. 40 (type, N. aberrans)
(nom. nud.)]. Test free, trochospiral, slightly
compressed, periphery rounded, spiral side partially
evolute with umbonal boss, opposite side involute
with final chamber overhanging umbilical region
and may appear to form distinct umbilical flap;
chambers relatively numerous, broad, low; wall
calcareous, perforate, granular in structure; aper-
ture interiomarginal, a low arch near periphery
extending somewhat onto umbilical side. [Differs
from Nonion in being asymmetrical and trocho-
spiral, and in possessing an asymmetrically de-
veloped final chamber.} U.Cres.-Rec., cosmop.
Fic. 613,1. *N. miocenica, Mio., USA(Calif.);
la-c, opp. sides and edge view, X101 (*2117).

Nonionellina Vorosainova, 1958, *2019, p. 142
[*Nonionina labradorica J. W. Dawson, 1860,
*566, p. 191; OD]. Test free, trochospiral in early
coiling, later becoming planispiral and involute;
chambers enlarging rapidly around deep umbilicus;
wall calcareous, finely perforate, granular in struc-
ture; aperture a low slit at base of apertural face.
[Nonionellina is like Nonionella in the juvenile
stages and like Nonion in the adult.] Mio.-Rec.,
Eu.-N.Am.-Atl. O.-Japan-Pac. O. Fic. 613,2-5.
*N. labradorica (J. W. Dawson), Rec., Alaska
(2), Sea of Okhotsk (3-5); 2a,b, side, edge views,
X 36 (*1162); 3a-c, opp. sides and edge view of
juvenile specimen showing asymmetry; 4a-c, some-
what older, more symmetrical specimen; 54,5,
nearly adult specimen; 3-5, X50 (*2019).
Pullenia PARKER & JoNEs in CARPENTER, PARKER &
Jones, 1862, *281, p. 184 [*Nonionina bulloides
p’OrBIGNY, 1846, *1395, p. 107, —=Nonionina
sphaeroides D’ORBIGNY, 1826, *1391, p. 293 (nom.
nud.); OD (M)]. Test free, spheroidal to com-
pressed, planispiral and involute; chambers few,
3 to 6 in final whorl; sutures radial; wall cal-
careous, finely perforate, granular in structure;
aperture a narrow crescentic interiomarginal slit
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extending nearly from umbilicus on one side to
that opposite. U.Cret.-Rec., cosmop. Fic. 613,
6. *P. bulloides (p’OmBIGNY), Mio., Eu.(Aus.);
6a,b, side, edge views of lectotype, X79 (*2117).

[PARKER & JoNES in CARPENTER, PARKER & Jones (1862,
*281) described Pullenia as including the *‘form which has
been represented by M. D'Orbigny (Modéles, No. 43) un-
der the name of Nonfonina sphaeroides, and has been sub-
sequently described by him under the name of N. bul-
loides.”” Both here and in later publications, PARKER &
Jones considered the two specific names synonymous. The
plate in CARPENTER, PARKER & JoNEs (*281) cited the
species under the name Pullenia bulloides, but nowhere
in this original reference is sphaeroides cited in combina-
tion with Pullenia. This would therefore appear to be
original designation of bulloides as type-species. Most
later workers have also regarded N. bulloides as the type-
species of Pullenia by original designation, although CusH-
MaN (1948, #486, p. 320) stated the type to be ‘‘Nomionina
sphaeroides d’Orbigny, but, as that species is indetermin-
able, it seems better to use Nonionina bulloides d’Orbigny."”
Both specific names were cited by p’OrBIGNY in 1826 with-
out description or illustration. Nonjonina sphaeroides was
included in the Modéles (No. 43) in 1826, but no descrip-
tion was ever given by D'ORBIGNY. The specimens came
from ship ballast sand and the type locality and horizon
are unknown. This species is not only unrecognizable
but was a nomen nudum; hence N. bulloides must be the
type by monotypy (only valid species originally included).
Nonionina bulloides was well figured and described by
p’ORBIGNY from the Vienna Basin (*¥1395). A lectotype
from the Miocene of Nussdorf, Vienna Basin, is here
designated and refigured; it is in the p’OreicNY collection
in the Muséum National d'Histoire Naturelle, Paris.]

Spirotecta BELForD, 1961, *111, p. 81 [*S. pellicula;

OD]. Test free, inequally biconvex, trochospiral
but completely involute throughout, with closed
umbilicus on both sides, periphery narrowly
rounded; chambers few, increasing gradually in
size; sutures curved on less convex side, nearly
straight and radial on more convex side; wall
calcareous, finely perforate, granular in structure,
septa single, monolamellar; aperture an interio-
marginal equatorial arch with lower extension to
umbilicus of more convex side, bordered with
thin lip. [Originally placed questionably in the
Chilostomellidae, Spirotecta is here transferred to
the Nonionidae.] U.Cret.(Campan.-Maastricht.),
W .Australia. Fic. 613,8-10. *S. pellicula,
Maastricht. (8,9), Campan. (10); 8a-c, opp. sides
and edge view of holotype; 9, horiz. sec. showing
single septal walls; 10, axial sec. showing com-
pletely involute but slightly trochospiral coiling;
all X48 (*111).

Family ALABAMINIDAE Hofker, 1951

[Alabaminidae Horker, 1951, p. 389]——[In synonymic
citations dagger(t) indicates partim]——[=Turbinoidaet
D'ORBIGNY in DE La SAGRA, 1839, p. xxxviii, 7! (nom. nud.))

Test lenticular, trochospiral; wall calcare-
ous, perforate, granular, septa single-layered
(monolamellar); aperture basal, or a slit ex-
tending up apertural face, or both. U.Crer.-
Rec.

Alabamina Tourmin, 1941, *1944, p. 602 ([*4.
wilcoxensis; OD) [=Eponidoides BrorzeNn, 1942,
*240, p. 38 (type, Eponides dorsoplana BROTZEN,
1940, *239, p. 31)]. Test free, lenticular, trocho-
spiral, periphery subangular, with nonporous mar-
gin, all chambers visible on spiral side where
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curved sutures are strongly oblique, only final nearly radial around umbilical depression, cham-
whorl visible on opposite side where sutures are bers somewhat prolonged into projection at

Fic. 614. Alabaminidae; 1-3, Alabamina; 4, Oridorsalis; 56, Gyroidina; 7, Rotaliatina; 8, Svratkina;
9, Trichohyalus (p. C748-C751).
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periphery on spiral side, apertural face sharply in-
folded below this projection; wall calcareous, finely
perforate, granular in structure, with simple mono-
lamellar septa; aperture an interiomarginal slit
extending from near periphery almost to umbili-
cus, with narrow bordering lip. [Horker (1959,
*951) regarded Alabamina as a synonym of
Eponides, but Alabamina has a granular mono-
lamellar wall, whereas that of Eponides is radial
and bilamellar. The aperture of Alabamina is
in an infolded area of the apertural face, unlike
that of Eponides.] U.Cret.(Santon.)-Rec., cosmop.
Fic. 614,1,2. *A. wilcoxensis, L.Eoc.,, USA
(Ala.); la-c, opposite sides and edge view, X140
(*2117); 2, horiz. sec. showing monolamellar
septa, X100 (*1533). Fic. 614,3. A. sp,
Paleoc.(Dan.), Sweden; dissected specimen from
umbilical side showing indentation of septal face
(fa) and opening beneath it (o), peripheral pro-
jection of chambers (p), aperture (a), septum (s),
and septal foramina (7), enlarged (*241).
Gyroidina p’OrsiGNY, 1826, *1391, p. 278 [*G.
orbicularis; SD Cusuman, 1927, #433, p, 190].
Test free, trochospiral, periphery rounded to sub-
truncate, spiral side flattened with all chambers
visible, opposite side elevated and umbilicate with
only chambers of final whorl visible; chambers
rhomboidal in section, with angled umbilical
shoulder; sutures radial to oblique, flush to de-
pressed; wall calcareous, perforate, granular in
structure, lamellar character unknown; primary
aperture a low interiomarginal slit restricted to
mid-portion of apertural face, bordered by nar-
row lip, small secondary apertures umbilical in
position, against previous chamber wall with pro-
jecting umbilical flap extending backward over
it, so that it is not evident except when test is
viewed obliquely, or when final chamber is dis-
sected so that secondary aperture may be seen.
Eoc.-Rec., cosmop, Fic. 614,5,6. *G. orbi-
cularis, Rec., Eu.(Italy); 5a-c, opp. sides and edge
view; 6, edge view of dissected specimen showing
foramen; all X74 (*2117).

[Gyroidina has never been completely described or well
illustrated. The type-species was originally represented by
one of p’OrRBIGNY’s models (figured later by other workers)
but this model does not show details of the umbilical re-
gion. The umbilical flaps have been figured in some species
of Gyroidina but not previously in the type-species. Their
true character as lips over secondary umbilical apertures
has not been noted, The presence of umbilical flaps was
used by Brorzen (1942, *240, p. 19) as a basis for dis-
tinguishing Gyroidinoides from Gyroidina, as the latter
genus was erroneously said not to possess these structures.
Although this basis is not valid, the genera are otherwise
separable on apertural features. Gyroidina has a short,
slitlike, primary interiomarginal aperture near the mid-
line of the apertural face, and a secondary aperture open-
ing from the chamber into the umbilicus, partially covered
by an arched umbilical flap. Gyroidinoides has a single,
more extensive interiomarginal aperture, extending from
the periphery along the entire margin of the chamber to
the umbilicus. It is partly covered by an umbilical cham-
ber extension, but the umbilical flaps do not attach below,
and the apertural opening is continuous beneath the flap.]

Oridorsalis ANDERSEN, 1961, *18, p. 107 [*O. westi;
OD]. Test free, lenticular, periphery carinate;
chambers arranged in low trochospiral coil, cham-
bers broad, low, all visible on spiral side but only
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those of final whorl visible on opposite side;
sutures radial, slightly curved on spiral side,
strongly sinuate on umbilical side; wall calcareous,
very finely perforate, granular in structure; pri-
mary aperture interiomarginal, extending from
periphery nearly to closed umbilicus of umbilical
side; small secondary sutural openings on spiral
side near junction of spiral and septal sutures,
with similar small sutural openings at mid-point
of sutures at sinuate curve on umbilical side.
Oligo.-Rec., N.Am.-Eu.-Japan-Carib. Fic. 614,
4. *O. westi, Rec.,, USA(La.); 4a-c, opp. sides
and edge view of holotype, X60 (*18).

[The genus was originally placed in the Discorbidae but
is here transferred to the Alabaminidae because of its
granular wall structure. Although the secondary sutural
openings on the umbilical side were not reported in the
original description, they are present in specimens ob-
tained by us from the Miocene of Jamaica, and also appear
to be indicated in the figures of the holotype. Some
species previously placed in Pseudoeponides probably should
be referred to Oridorsalis.)

Rotaliatina Cusuman, 1925, *421, p. 4 [*R. mexi-
cana; OD]. Test free, high trochospiral, with
rounded periphery; all chambers visible on ele-
vated spiral side, only those of final whorl visible
around small, deep umbilicus on opposite side;
sutures radial, nearly straight; wall calcareous,
finely perforate, surface smooth, lamellar character
and microstructure not described; aperture an elon-
gate interiomarginal slit, extending from near
periphery to open umbilicus, with narrow bor-
dering lip. Eoc.-Oligo., N.Am.——Fic. 614,7. *R.
mexicana, U.Eoc., Mex.; 7a-c, opp. sides and edge
view, X 65 (*2117).

Svratkina PokornY, 1956, *1477, p. 257 [*Dis-
corbis tuberculata (BALKWILL & WRIGHT) var.
australiensis CHAPMAN, Parr, & Corrins, 1934,
*326, p. 563; OD]. Test free, trochospiral, bi-
convex, periphery rounded, all chambers visible
and sutures oblique and curved on spiral side, only
final whorl visible and sutures radial on opposite
side, umbilicus closed; wall calcareous, coarsely
perforate, with large pores opening at ends of
tubercles, lamellar character and wall structure
not described; aperture an elongate opening ex-
tending from near umbilicus up face of chamber
in slight depression, nearly to periphery. [Similar
to Alabamina in apertural character, but char-
acterized by large pores opening into tubercles at
the surface.] ?U.Cret., U.Eoc.-Rec., Australia-Eu.-
N.Am. Fic. 614,8. *S. australiensis (Cuap-
MaN, Psrr, & CoLrriNs), Oligo., Australia; 8a-c,
opp- sides and edge view, X139 (*326).

Trichohyalus LoesLicH & Tappan, 1953, *1162, p.
116 [*Discorbis bartletti Cusuman, 1933, *457,
p. 6; OD]. Test free, trochoid, plano-convex, all
whorls visible on spiral side, umbilical side ob-
scured by secondary growth of shell material,
forming vesicular plate extending nearly to the
periphery, perforations through this vesicular tis-
sue opening into cavity beneath, exterior of plate
variously ornamented; wall calcareous, coarsely
perforate-granular in structure; no visible aperture




Foraminiferida—Rotaliina—Cassidulinacea C751

on final chamber, but interiomarginal intercameral Rec., Arctic. Fic. 614,9. *T. bartletti (Cush-
openings occur on umbilical side near outer mar- MaN), Can.(Fox Basin); 9a-c, opp. sides and edge
gin of chambers, which may be seen by dissection. view, X17 (*1162).

Fic. 615. Osangulariidae; 1-4, Osangularia; 5, Charltonina; 6, Gyroidinoides; 7, Cribroparrella;
8.9, Globorotalites (p. C752-C753).
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Fic. 616. Osangulariidae; 1,2, Conorotalites
(p. C752).

Family OSANGULARIIDAE
Loeblich & Tappan, n.fam.

Test trochospiral; wall calcareous, per-
forate granular in structure, bilamellar; aper-
ture with interiomarginal portion and ver-
tical or oblique portion extending up aper-
tural face, 2 parts may be joined, or distinct,
separate openings, and areal opening may
be multiple. L.Cret.-Rec.

Osangularia Brotzen, 1940, *239, p. 30 [*O. lens;
OD] [=Parrella FiNvay, 1939, *717a, p. 523
(type, Anomalina bengalensis ScHWAGER, 1866,
*1703, p. 259) (non Parrella GinsBurG, 1938)].
Test free, trochospiral, lenticular, biumbonate,
periphery carinate; all whorls visible on spiral side,
only final whorl visible on opposite side, chambers
increasing gradually in size, sutures curved and
oblique on spiral side, radial and sinuate on um-
bilical side; wall calcareous, finely perforate, granu-
lar in structure, bilamellar; aperture a bent open-
ing, lying along base of final chamber on umbilical
side and bending at oblique angle up apertural
face, or 2 angles may be separated openings, one
interiomarginal and one areal. L.Cret.-Rec.,
cosmop. Fic. 615,1,2. *0. lens, Paleoc.(Dan.),
Sweden; la-c, opp. sides and edge view, X111
(*2117); 2, horiz. sec., areal apert. openings vis-
ible in septa at lower left of figure, X55 (*1530).

Fic. 615,34. O. bengalensis (SCHWAGER),
Mio., Asia(Israel); 3, apert. view showing areal
opening; +, interior, from umbilical side with wall
removed, showing bulging chamber ends, areal
aperture and lip, and apert. face indentation ex-
tending to previous septum; all X145 (*1533).

Charltonina BERMUDEZ, 1952, *127, p. 69 [*Pseudo-
parrella  madrugaensis CusHMAN & BERMUDEZ,
1948, *496, p. 73; OD]. Test trochospiral, lenti-
cular to inequally biconvex, periphery carinate;
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all chambers visible and sutures strongly oblique
on spiral side, only final whorl visible and sutures
radial on opposite side, umbilicus closed; wall cal-
careous, perforate, lamellar character and wall
structure not described; aperture an elongate slit
extending from umbilicus to periphery and bend-
ing up apertural face, parallel to peripheral keel.
U.Cret.-Paleoc., Carib.(Cuba). Fic. 615,5. *P.
madrugaensis (CusimMaN & BErmODEz), Paleoc.;
Sa-c, opp. sides and edge view of holotype, X108
(*2117).

Conorotalites KaEver, 1958, *1007, p. 435 [*Globo-
rotalites bartensteini aptiensis BETTENSTAEDT, 1952,
*137, p. 282; OD]. Test plano-convex or in-
equally biconvex with much elevated umbilical
side, periphery acute and carinate; sutures dis-
tinct, may be limbate, curved and oblique on spiral
side, nearly radial, curved to sinuate, flush or de-
pressed on umbilical side around pseudoumbilicus,
umbilical shoulder angular; wall calcareous,
coarsely perforate, granular in structure, bilamellar;
aperture similar to Globorotalites with narrow in-
teriomarginal aperture, and deeply indented murus
reflectus which gives appearance of second open-
ing. [Conorotalites differs from Globorotalites in
its coarsely perforate wall.] L.Cret.(Barrem.-
Alb.), Eu——TFic. 616,1,2. *C. aptiensis (BETTEN-
sTAEDT), L.Apt., Ger.; Ila-c, opp. sides and edge
view of holotype, X50 (*137); 2, equat. sec.,
X 78 (*1533).

Cribroparrella Ten Dam, 1948, *556, p. 487 [nom.
imperf., nom. correct. THALMANN, 1949, *1897h,
p. 653] [*C. regadana; OD] [=Cribroparella,
Dribroparella TEN Dam, 1948,*556, p.486, pl. expl.
(nom. null.)]. Test free, trochospiral, biconvex,
periphery carinate; chambers numerous, broad,
low, with oblique, curved septa and all chambers
visible on spiral side, only final whorl with radial
curved septa visible on umbilical side, umbilicus
closed and umbonate; wall calcareous, finely per-
forate, granular in structure, bilamellar; aperture
a narrow oblique slit near base of apertural face,
with projecting lip and smaller supplementary cir-
cular areal openings occur over entire apertural
face. Mio. N.Afr. (Algeria) - W.Indies (Jamaica).

Fic. 615,7. *C. regadana, Mio., Algeria; 7a-c,
opposite sides and edge view of paratype, X51
(*2117).

Globorotalites Brotzen, 1942, *240, p. 31 [*Globo-
rotalia multisepta Brotzen, 1936, *237, p. 161;
OD]. Test free, trochospiral, plano-convex, spiral
side flat or slightly concave or convex, umbilical
side strongly convex, periphery carinate, with
poreless keel; chambers increasing gradually in
size, sutures oblique, thickened on spiral side,
radial and curved or sinuate, depressed on um-
bilical side, which has broad pseudoumbilicus and
angular umbilical shoulder, deep indentation of
base of apertural face below aperture (murus re-
flectus) attached to previous septum and externally
resembles aperture although it does not communi-
cate with chamber interior; wall calcareous, finely
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perforate, granular in structure, bilamellar; aper-
ture interiomarginal, on umbilical side, midway

between umbilicus and periphery, deeply indented

murus reflectus below aperture falsely appears to
form second opening. Cret.(Alb.-Maastricht.), Eu.

Fic. 615,8. *G. multisepta (Brorzen), U.
Cret.(Coniac.), Sweden; 8a-c, opp. sides and edge
view of syntype, X93 (*2117). Fic. 615,9. G.
micheliniana (p'OrBIGNY), U.Cret.(Campan.), Fr.;
9a, apert. view showing aperture and indentation
forming murus reflectus below it; 94, chamber in-
terior showing broken murus reflectus; both X 90
(*1533).

Goupillaudina Marig, 1958, *1222b, p. 861 [*G.
daguini; OD)] [=Goupillaudina Marig, 1957,
*1222a, p. 247 (nom. nud.)]. Test free, lenticular
to operculine, slightly trochospiral, early stage in-
volute, later partially evolute on both sides, com-
pressed, periphery acute; chambers numerous,
broad, low, strongly arched; sutures strongly
curved and oblique; wall calcareous, finely per-
forate, microstructure and lamellar character un-
known; aperture interiomarginal, connecting with
deep spiroumbilical suture and extending from
umbilical region to periphery, then bending to ex-
tend up apertural face as in Charltonina. U.Cret.
(Coniac.-Maastricht.), Eu. Fic. 617,1,2. *G.
daguini, U.Campan., Fr.; Ila-c, opp. sides and
edge view of paratype, X20; 2a-c, opp. sides
and edge view of holotype, X20; 2d, apert. detail,
%72 (*1222b).

Gyroidinoides Brotzen, 1942, *240, p. 19 [*Rora-
lina nitida Reuss, 1844, *1537, p. 214: OD]. Test
free, trochospiral, spiral side flattencd, umbilical
side elevated, periphery rounded; chambe.:s rhom-
boidal in section, sutures radial to curved, flush
to depressed; wall calcareous, perforate, bilamellar,
granular in structure; aperture a continuous, low,
interiomarginal slit extending from periphery to
umbilicus, umbilical portion partially obscured by
umbilical flap from each chamber. Crez.-Rec.,
cosmop. Fic. 615,6. *G. nitida (Reuss), U.
Cret.(Turon.), Sweden; 6a-c, opp. sides and edge
view, X 74 (*2117).

[Because of general misconception as to the characters of
Gyroidina, forms with an open umbilicus and apertural
lips were separated as Gyroidinoides. However, both of
these morphological features occur in the type-species of
Gyroidina, hence do not afford a valid distinction. The
present genus was separated from Gavelinella as having
a narrow umbilicus, high umbilical side, and reduced
umbilical aperture. As here redefined on the basis of the
type-species, Gyroidinoides differs from Gyroidina in hav-
ing a single, continuous apertural opening from the periph-
ery to the umbilicus, whereas Gyroidina has a restricted
primary aperture at the mid-portion of the apertural face,
and a secondary apertural opening into the umbilicus
lying against the preceding chamber wall. The umbilical
flap in Gyroidinoides is an extension of the chamber but
does not divide the apertural opening. In Gyroidina it
consists of an arched lip over the secondary aperture of
each chamber. Gyroidinoides differs from Pseudovalvulineria
in being plano-convex, rather than biconvex, and in
having the final aperture as the only opening to the ex-
terior, rather than having the umbilical portion of earlier
apertures remaining open.]

Family ANOMALINIDAE Cushman,
1927

1927, p. 92]——[In synonymic

[Anomalinidae CusHMAN,
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C753

Fic. 617. Osangulariidae; 1,2, Goupillaudina
(p:1C753):

citations dagger(t) indicates pariim]——[:Hélicostéguesj
D’ORBIGNY, 1826, p. 268 (nom. neg.; nom. nud.); :M‘:l_om-
dae CHAPMAN, PARR & CoLLINs 1934, p. 556; —=Parrelloididae
Horker, 1956, p. 936; —Gavelinellidae HoFker, 1956, p. 946]

Test trochospiral to nearly planispiral,
evolute on one or both sides; chambers sim-
ple; wall calcareous, coarsely perforate,
granular in structure, bilamellar; primary
aperture interiomarginal equatorial or some-
what extending onto spiral or umbilical
sides, and may also have additional periph-
eral apertures. U.Trias.-Rec.

Subfamily ANOMALININAE Cushman, 1927

[Anomalininae CusHMman, 1927, p. 92] [=Praerotalininae

Horker, 1933, p. 125 (partim) (nom. nud.); —Melonisinae

VoLosHinova, 1958, p. 147; —Gavelinellinae LoeBLICH &
TarpaN, 1961, p. 316}
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Fic. 618. Anomalinidae (Anomalininae; 1, Anomalina) (p. C754-C755).

Single primary aperture, interiomarginal
and equatorial or extending onto spiral or
umbilical sides, may have apertural flaps on
umbilical side beneath which aperture opens
into chambers, and may also have secondary
sutural openings on periphery. U.Trias.-Rec.
Anomalina p’OrsicNYy, 1826, *1391, p. 282 [*A4.

punctulata; SD CusaMman, 1915, *404e, p. 44]
[ =Porospira EHRENBERG, 1844, *673, p. 75 (type,
P. comes)]. Test free, low trochospiral or nearly
planispiral, spiral side with umbonal boss, oppo-
site side with depressed umbilicus, periphery
rounded; chambers few, sutures radiate; aperture

an interiomarginal equatorial opening, extending
slightly to umbilical side. [The status of Anoma-
lina is somewhat in question, inasmuch as the
type-species has not been recognized since its
description. We searched for the original type in
the p’ORrBIGNY collection in Paris, but it is ap-
parently not preserved. A search in the type
locality, Recent, Mauritius Is.(ile de France) for
this species would clarify the generic status, and
determine whether or not Anomalinoides is dis-
tinct from Anomalina. Both are here tentatively
recognized, Anomalina as based on the original
figure and description.] Rec., Ind.O. F1c. 618,
1. *A. punctulata, Rec., Mauritius Is.; Ia-c, opp.

Fic. 619. Anomalinidae (Anomalininae; I, .{nomalinoides; 2,3, Boldia) ( p. C755-C757).

O 2
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Angulogavelinella

Asymmetrina

3¢

Fic. 620. Anomalinidae (Anomalininae; 1,2, Angulogavelinella; 3, Asymmetrina) (p. C755).

sides and edge view of holotype, enlarged (*¥1391).
Anomalinoides Brorzen, 1942, *240, p. 23 [*A4.
plummerae, — Anomalina pinguis JENNINGs, 1936,
*989, p. 195; OD]. Test free, nearly planispiral,
but asymmetrical, periphery broadly rounded,
spiral side partially evolute with umbonal boss,
opposite side involute and umbilicate; wall cal-
careous, coarsely perforate, granular in structure;
aperture a low interiomarginal equatorial slit with
narrow bordering lip, extending along spiral su-
ture on evolute side under umbilical margin of
later chambers. [Anomalinoides differs from
Anomalina in that its aperture continues onto the
spiral side instead of being entirely peripheral.]
U.Cret.-Rec., cosmop. Fic. 619,1. *A. pinguis
(JenniNGs), U.Cret.(Maastricht.), USA(Tex.);
la-¢, opp. sides and edge view, X 68 (*2117).

Angulogavelinella Horxer, 1957, *948, p. 365
[*Discorbina gracilis Marsson, 1878, *1228, p.
166; OD]. Test trochospiral, lenticular, inequally
biconvex, periphery with nonporous keel, small
and deep umbilicus present; chambers numerous,
low, arched; septa double (bilamellar), sutures
curved, oblique; wall calcareous, coarsely per-
forate on umbilical side, nonperforate on spiral
side, sutures and peripheral keel nonporous; aper-
ture a somewhat oblique, high interiomarginal

arch midway between periphery and umbilicus.
U.Cret., Eu. Fic. 620,1,2. *A4. gracilis (Mags-
sON), Maastricht,, Ger.; Ia-c, opp. sides and edge
view; 2, axial sec. showing deep umbilicus, double
septum (at right of figure), and apert. openings,
X 60 (*948).

Asymmetrina Kristan-ToLLMmann, 1960, *1059, p.
74 [*A. biomphalica; OD]. Test free, lenticular,
planispiral, involute, but slightly asymmetrical, bi-
umbilicate; wall calcareous, perforate, lamellar
character and microstructure unknown; aperture
an interiomarginal, equatorial arch with radiate
margin. [The genus is known from a single speci-
men of the type-species and needs additional study
for correct placement. It was originally included
in the Anomalinidae.) U.Trias.(Rhaet.), Eu.
(Aus.). Fic. 620,3. *A. biomphalica; 3a-c,
opp. sides and edge view of holotype, X80
(*1059).

Boldia van BELLEN in van pEN Borp, 1946, *155,
p. 124, van Beriren, 1946, *114, p. 122 [nom.
subst, pro Terquemia vaN BELLEN (non TaTE,
1868; nec van Veen, 1932)] [*Rotalina lobata
TerQuUEM, 1882, *1890, p. 63; OD] [=Terquemia
vaN BELLEN, 1946, *113, p. 86 (obj.)]. Test free,
trochospiral, plano-concave or biconcave, periphery
broadly truncate; all chambers visible on slightly
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concave, nearly flat spiral side, only chambers of strongly incised on umbilical side; wall calcareous,
final whorl visible on concave, slightly umbilicate perforate; aperture a low interiomarginal arch at
opposite side; sutures thickened and raised spirally, umbilical edge of truncate periphery and extend-

Fic. 621. Anomalinidae (Anomalininae; 1,2, Cibicidoides;: 34, Coleites; 5-7, Gavelinella) (p. C757, C759).
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Fic. 622. Anomalinidae (Anomalininae; 1, Discanomalina) (p. C757-C758).

ing onto umbilical side beneath flaplike margin
of final chamber, earlier apertures also remaining
open as sutural slits beneath imbricating flaps of
previous chambers. Paleoc.-M.Eoc., Eu.-W.Indies
(Cuba)-C.Am.(Guat.). Fic. 619,2,3. *B. lo-
bata (TerQuEM), M.Eoc., Fr.; 2a-c, opp. sides and
edge view of hypotype; 3a-c, opp. sides and edge
view of holotype; all X109 (*2117).

[In the original generic description, vaN BeLLen (*113, p.
86) cited Rotalina lobata TERQUEM as the type-species but
on the plate explanation (pl. 13, figs. 13-15) he referred to
Terquemia lobata (TERQUEM), nov. gen., nov. sp., stating
that the illustrations are of the holotype. As he did not
describe a new species, only a new genus, the holotype
of lobata is the specimen of TerQUEM, which is in the
collections of the Muséum National d'Histoire Naturelle,
Paris (here refigured). Comparison of the illustrations
suggests the possibility that vaN BELLEN's specimen be-
longs to a species distinct from TEeRQUEM'S type, as it
has an entire, rather than lobulate, periphery and numerous
radiating grooves on the umbilical side, apparently cover-
ing the surface of the chambers. Rotalina lobata TERQUEM
is the type-species of Boldia by original designation, re-
gardless of the specific name eventually applied to the
specimen of VAN BELLEN. {Boldia differs from Anoma-
lina in its very truncate periphery and biconcave or plano-
concave test with the aperture extending onto the umbilical
side. It differs from Pijpersia in having deeply incised
umbilical sutures, and in lacking the extremely inflated
and angular chambers of that genus. The genus was
originally described without definite family assignment,
although in the chart arranged phylogenetically, it is
grouped with Cibicides. CusHMan (1948, *486, p. 333)
apparently followed this in placing the genus in the
Anomalinidae. Y. Le Carvez (1949, *1112, p. 8) stated
that Rotalina lobata TerqQueM should be classified as Ano-
malina lobata, but apparently had not then noted VAN
BELLEN's description of Boldia. BermUpez (1952, *127, p. 41)
placed the genus in the Discorbisinae (=Discorbinae),
considering that extension of the aperture onto the umbili-
cal side was analogous to that of Discorbis.)

Cibicidoides TuaLmann, 1939, *1897d, p. 448
[*Truncatulina mundula Brapy, PARKER, & JONES,
1888, *203, p. 228; OD] [=Cibicidoides BROTZEN,
1936, *237, p. 186, 194 (nom. nud.); Parrelloides
HorkEer, 1956, *945, p. 936 (type, Cibicides hya-
linus Horker, 1951, *928¢, p. 359)]. Test free,
trochospiral, biconvex and biumbonate, all cham-
bers visible on spiral side, only those of final whorl
visible on umbilical side; wall calcareous, hyaline,
with series of coarse perforations on spiral side,
appearing only near previous spiral suture in
early portion of test, but covering large portion of
spiral side of later chambers; aperture a low in-
teriomarginal equatorial arch with slight pro-
jecting lip. [Although specimens were not avail-

© 2009 University of Kansas Paleontological Institute

able for determining the wall structure of the
type-species, C. proprius is very similar to this
species in other features and is of granular wall

structure. The so-called radially built species
listed by Woop & Haynes (1957, *2076) belong

elsewhere (Cibicidina, etc.).] Rec., Ind.O.-Atl.O.

Fic. 621,1. *C. mundula (BraDpy, PARKER, &
JoNEs); la-c, opp. sides and edge view of lectotype
(here designated and refigured), BMNH-ZF3585,
from Plumper Station 4, 260 fathoms, lat. 22°54S.,
long., 40°37'W., over Abroholos Bank, off coast of
Brazil, S.Am., X109 (*1166). Fic. 621,2. C.
hyalinus (HorkEeRr), Rec., Sumatra; 2a-c, opp. sides
and edge view; 2d, axial sec., X105 (*928¢).
Coleites PLumMER, 1934, *1466, p. 605 [*Pulvinu-
lina reticulosa PLumMmer, 1927, *1461, p. 152;
OD]. Test with early stage trochospirally coiled,
later uncoiling, periphery carinate; chambers low
and broad; wall calcareous, hyaline, coarsely per-
forate, granular in structure, lamellar character
not known, surface coarsely reticulate; aperture in
early stage an irregular ovate areal opening near
periphery on umbilical side, elongate and terminal
in adult, with tooth on umbilical side of test,
interior with solid column extending from inner
margin of aperture to previous foramen. Paleoc.-
L.Eoc., N.Am.-Eu.-C.Am. Fic. 621,34. *C.
reticulosa (PLumMER), Paleoc.(Midway.), USA
(Ark.) (3), Paleoc.(Dan.), Sweden (4); 3a-c,
opp. sides and top view, X57 (*2117); 4, dis-
sected specimen showing aperture (a), inter-
cameral column (ic), outer wall (ow), enlarged
(*241).

Discanomalina Asano, 1951, *52¢, p. 13 [*D.
japonica; OD]. Test free, thick, planispiral, both
sides excavated centrally, spiral side partially evo-
lute, opposite side involute, periphery broadly
rounded; chambers inflated, with backward-pro-
jecting flap on umbilical side, may have spinelike
projections on periphery from one or more cham-
bers; sutures radial; wall calcareous, granular in
structure, coarsely perforate on spiral side, um-
bilical side and apertural face of clear, nonper-
forate shell material; aperture a low broad equa-
torial slit, interiomarginal, bordered by slight lip,
slitlike supplementary openings may appear be-
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neath umbilical chamber flaps. Mio.-Rec., Japan- Rec., Pac.; la-c, opp. sides and edge view, X44
Pac.0.-Atl.O.-Carib. Fic. 622,1. *D. japonica, (*2117).

Fic. 623. Anomalinidae (Anomalininae; 1.2, Hanzawaia; 3-6, Heterolepa; 7-9, Karreria) (p. C759-C761).
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Gavelinella BroTzen, 1942, *240, p. 7 [*Discorbina

pertusa Marsson, 1878, *1228, p. 166; OD]
[=Pseudovalvulineria BroTzen, 1942, *240, p. 20
(type, Rosalina lorneiana p’OrBIGNY, 1840, *1394,
p. 36); Anomalina (Brotzenella) VASILENKO 1n
N. K. Bykova et al., 1958, *265, p. 52 (type,
Anomalina monterelensis Marig, 1941, *1215, p.
243)]. Test free, trochospiral, biconvex, sides
flattened, periphery rounded; all whorls visible on
spiral side, on opposite side only chambers of
final whorl visible around umbilicus, which is
partially closed by subtriangular flaps projecting
from umbilical margins of each chamber; small
umbilical boss may also be present; wall calcare-
ous, perforate, granular in structure with double
septal walls (bilamellar); aperture a low interio-
marginal slit extending from near periphery to
umbilicus, bordered above by narrow lip which
broadens out into triangular flap at umbilical
chamber margin, aperture continuous beneath
flap with those of earlier chambers. Cret.-Mio.,
Eu.-N. Am.-S. Am.-Australia-N. Z. Fic. 621,5.
*G. pertusa (MarssoN), U.Cret.(Maastricht.), Eu.
(Denm.); S5a-c, opp. sides and edge view, X98
(*2117). Fic. 621,6. G. lornetana (p’ORBIG-
NyY), U.Cret.(Senon.), Eu.(Fr.); 6a-c, opp. sides
and edge view of lectotype, X61 (*2117).
Fic. 621,7. G. monterelensis (Marie), U.Cret.
(Campan.), USSR; 7a-c, opp. sides and edge view,
X 38 (*265).

[Pseudovalvulineria was originally said to differ from
Gavelinella in having a less open umbilicus, and an um-
bilical knob. The type-species of both genera lack an
umbilical knob, and in other similar species this character
is not constant, and the relative proportions of the um-
bilicus also vary considerably. Furthermore, the apertural
features are identical; hence Pseudovalvulineria is regarded
as a synonym as it was by Horker (*948). A lectotype is
here designated and refigured for Rosalina lorneiana
D'ORBIGNY. ]

Hanzawaia Asano, 1944, *50, p. 98 [*H. nipponica;
OD]. Test free, trochoid, plano-convex, periphery
moderately angled with keel, flattened side par-
tially involute with elevated flaps on lower margin
of chamber partially or completely overlapping
chambers of previous whorl and commonly coalesc-
ing over entire central area, opposite side involute
but without open umbilicus, central area with
clear boss; sutures strongly curved, thickened; wall
calcareous, granular in microstructure, rather
coarsely perforate except for clear area above aper-
ture, central flaps of spiral side and thickened
sutures and keel, all of which are of clear, appar-
ently solid, calcite; aperture an arch on periphery,
extending somewhat onto convex involute side
but also laterally continuous with opening on
flattened side, under central flap of final cham-
ber, with supplementary openings under umbilical
flaps, both on their outer and inner margins. Mio.-
Rec., cosmop. Fic. 623,1,2. *H. nipponica,
Plio., Japan; I, evolute side of topotype; 2a-c,
opp. sides and edge view of hypotype, X41
(*2117).

[Hanzawaia differs from Cibicidina in possessing central
chamber lobes on the evolute side, and in being more
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Fic. 624. Anomalinidae (Anomalininae; 1,2,
Heterolepa) (p. C759-C760).

coarsely perforate. Cibicides differs in lacking chamber flaps,
having a radial wall structure, and a more elevated um-
bilical side. Reiss (1958, *1530, p. 65) mentioned Hanza-
waia as belonging to the ‘‘Pulvinulinidae,” and stated that
all had radiate walls. Hanzawaia has a granular wall, how-
ever, and is not related to the other genera discussed by
Ress.]

Heterolepa Franzenau, 1884, *742, p. 214 [*H.
stmplex—=*Rotalina dutemplei p’OrsicNy, 1846,
*1395, p. 157; SD LoesLicH & Tappan, 1962,
*1187, p. 72] [=Pseudotruncatulina ANDREAE,
1884, *19, p. 122 (type, Rotalina dutemplei p’Or-
BIGNY, 1846, *1395, p. 157); Dendrina Costa MS
in Fornasini, 1898, *732, p. 206 (type, D. succin-
ea) (non QuenstepT, 1848); Pninaella BroTzeN,
1948, *241, p. 119 (type, P. scanica); Cibicides
(Gemellides) VasiLENko, 1954, *1986, p. 186
(type, C. (G.) orcinus); Hollandina HaynEs, 1956,
*887, p. 94 (type, H. pegwellensis)]. Test free, tro-
chospiral, inequally biconvex or plano-convex, per-
iphery bluntly angled, may have nonperforate keel,
flat to slightly convex evolute spiral side, with
relatively numerous chambers in slowly enlarging
whorls, more convex umbilical side involute, with
radial sutures; wall calcareous, thick and lamellar,
coarsely and regularly perforate, granular in
structure, septa double (bilamellar); aperture slit-
like, interiomarginal, extending about half of
distance to umbilicus on umbilical side and ex-
tending across periphery on spiral side, may also
extend for some distance along spiral suture. U.
Cret.(Maastricht.)-Rec., cosmop. Fic. 623,3.
*H. dutemplei (D’ORBIGNY), Mio., Eu.(Aus.);
3a-c, opp. sides and edge view, X37 (*2117).
Fic. 624,1. H. praecincta FrRanzENau, Mio., Eu.
(Hung.); horiz. sec. showing bilamellar wall char-
acter and coarse perforations, enlarged (*742).
Fic. 624,2. H. bullata Franzenau, Mio., Eu.
(Hung.); vert. sec., enlarged (*742). Fic.
623,4,5. H. scanica (Brorzen), Paleoc., Eu.
(Sweden); 4a-c, opp. sides and edge view of
holotype; 5, horiz. sec., with secondarily resorbed
septa, probably due to preservation, X38 (*241).

Fic. 623,6. H. pegwellensis (Hay~es), Paleoc.,

BritI.(Eng.); 6a-c, opp. sides and edge view of

holotype, X 90 (*887).

[Franzenau originally included four species in Hererolepa,
without designating a type-species, H. simplex, n. sp.,

009 University of Kansas Paleontological Institute
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Fic. 625. Anomalinidae (Anomalininae; 1-4, Holmanella) (p. C760).

costata, n. sp., H. praecincta, n. sp. and H. bullata, n. sp.
EiLis & MessiNa (*700) stated that Franzenau designated
Rotalina dutemplei as the type in 1885, but this was not
in the original list of species, hence was ineligible for
selection as the type-species. In 1885 FranNzenNau (*743,
p. 152) stated that H. simplex was a synonym of Roralina
dutemplei D’ORBIGNY. As the type must be one of the
species originally included by Franzenau, we (*1187) so
designated H. simplex. {During the same year (1884)
Pseudotruncatulina was described on the basis of its bilamel-
lar walls, also with Roralina dutemplei as type-species.
Gemellides (proposed as a subgenus of Cibicides) also
originally included this species, but was separated on the
basis of its apertural characters. Regardless of the basis
for separation, both Pseudotruncatulina and Gemellides,
including the same species, are junior synonyms of Hetero-
lepa. Pninaella was regarded as having secondarily much
enlarged foramina, but the figured section shows well-
preserved septa in the early portion; hence it seems prob-
able that the remaining septa were probably destroyed
during preservation. Pninaclla scanica seems otherwise much
like H. dutemplei and centainly congeneric. The other
species included by BrotzeN (Pulvinulina nitidula) is prob-
ably not congeneric, as it is a very thin-walled form.
Although previously regarded as closely related to Cibicides
(some species having been referred to it erroneously),
Heterolepa has a granular wall structure and is free, not
attached by the spiral side, thus related to the Anomalini-
dae, as here restricted, rather than to the Cibicididae.]

Holmanella LoesricH & Tappan, 1962, *1187, p.
72 [*Discorbinella valmonteensis KLEINPELL, 1938,
*1046, p. 350; OD]. Test free, large, compressed,
enrolled, bievolute, nearly planispiral but some-
what asymmetrical, with nonporous, broadly
rounded peripheral margin; chambers gradually
enlarging; sutures distinct, depressed, curved back-
ward at periphery; wall calcareous, thin, very
coarsely perforate, granular in microstructure, bi-
lamellar; aperture in young stage a low interio-
marginal opening at one side of periphery, in
later stages with low opening continuing along
spiral suture to connect with previous apertures
and with perpendicular slit extending obliquely
up nonporous apertural face, all apertures bor-

© 2

dered by narrow lip. Mio., USA(Calif.). Fic.
625,1-4. *H. valmonteensis (KLEINPELL); lab,
side and edge views of juvenile specimen showing
slightly trochospiral development and low asym-
metrical arched aperture; 24,6, side and edge views
of somewhat older specimen with higher asym-
metrical arch; 34,6, side and edge views of larger
specimen with beginning of vertical slit shown as
notch, imperforate area visible on periphery and
along sutures of spiral side; 4a-c, spiral, umbilical,
and edge views, with well-developed oblique slit-
like aperture extending up face and connecting
with spiral suture on spiral side; all X48 (*2117).

Involvina Kristan-TorrLmann, 1960, *1059, p. 76
[*1. obliqgua; OD]. Test free, lenticular, trocho-
spiral or with tendency to become planispiral,
umbilical region closed or umbonate; wall cal-
careous perforate but coarse granular, with cal-
careous cement and some included sand grains;
aperture a large oval equatorial opening that ex-
tends slightly to umbilical side, margin radiate.
[The wall characters need clarification. The above
description is from the original, and leaves doubt
as to whether the wall is lamellar, hyaline per-
forate, and radial or granular in structure, or non-
lamellar agglutinated calcareous, or granular. The
genus was originally placed in the Anomalininae.]
U.Trias.(Rhaet.), Eu.(Aus.). Fic. 626,1. *I.
obliqua; la-c, opp. sides and edge view of holo-
type, X125 (*1059).

Karreria Rzenak, 1891, *1604, p. 4, 6 [*K. fallax;
OD] [=Vagocibicides Finray, 1939, *717c, p.
326 (type, V. maoria)]. Test attached, early por-
tion trochospirally coiled with one or more volu-
tions, attached by spiral side, free convex side
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Nummodiscorbis
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Involvina
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Plagiostomella

Fic. 626. Anomalinidae (Anomalininae; 1, Involvina; 2, Nummodiscorbis; 3, Plagiostomella)

(p. C760, C763).

involute, later portion uncoiling and rectilinear;
sutures depressed, nearly straight; wall calcareous,
thick, finely perforate, granular in structure, sur-
face smooth; aperture terminal or subterminal,
rounded. [Stichocibicides was regarded as a syn-
onym by BroTzen (*241), Ten Dam (*554), and
BeErMODEZ (*127), but it has a coarsely perforate
wall and nonporous peripheral keel.] L.Cret.
(Alb.)-Rec., Eu.-N.Afr.-USA (Calif.)-N.Z. Fic.
623,7,8. *K. fallax, Paleoc., Eu.(Denm.); 7a,b,
8a,b, opp. sides of two specimens, X40 (*2117).
Fic. 623,9. K. maoria (FiNLay), M.Oligo.,
N.Z.; 9a-c, opp. sides and apert. view, X51
(*2117).
Melonis pE MonTrorT, 1808, *1305, p. 66 [*M.
etruscus—=Nautilus pompilioides FICHTEL & MoLt,

1798, *716, p. 31; OD] [=Melossis PaLLas 1n Ok-
EN, 1815,*1385, p.333 (type, Nautilus pompilioides
FicuteL & Moy, 1798, *716, p. 31; SD GaLro-
way, 1933, *762, p. 266); Melonia Bronn, 1849,
*211, p. 720 (non Lamarck, 1822; nec ScHINzZ,
1825, pro Melania Lamarck, 1799, nom. van.);
Gavelinonion Horker, 1951, *935, p. 17 (nom.
nud.); Gavelinonion TuaLmann, 1953, *1897k,
p. 876 (nom. nud.) (erroneously cited Rotalia
tuberculifera Reuss, 1862, as type of Gavelinonion
Horker, 1951); Gavelinonion Horker, 1956,
*946, p. 116 (nom. nud.); Gavelinonion HoFKER,
1957, *948, p. 368 (type, Nautilus umbilicarulus
WALKER & JacoB in KanmacHER, 1798, *1011, p.
641)]. Test free, early stage slightly trochospiral,
adult planispiral, symmetrical and involute, deep-
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ly biumbiliFate, with umbilicus commonly bor- bers per whorl; sutures flush to slightly depressed,
dcr.cd by rim of nonperforate skeletal material, radiate, straight to slightly curved, septa double,
periphery broadly rounded; about 9 to 12 cham- bilamellar (*946); wall calcareous, coarsely per-

Fic. 627. Anomalinidae (Anomalininae; I-3, Melonis; 4, Pulsiphonina; 5,6, Paromalina; 7, Stensioina)
(p. C761-C763).
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forate, granular in structure, apertural face, septa,
and umbilical thickened rim imperforate, surface
smooth; aperture an elongate interiomarginal,
equatorial slit, extending laterally to umbilicus on
both sides of test. ?U.Cret.(Maastriche.), Paleoc.-
Rec., cosmop. Fic. 627,1. *M. pompilioides
(FicuTEL & MoLL), Plio., Eu.(Albania); a5,
side, edge views, X100 (*2019). Fic. 627,2,3.
M. zaandami (van VooRTHUYSEN), Rec., Greenl.;
2a,b, 3a,b, side and apert. views, X 75 (*1162).
Nummodiscorbis Hornisrook, 1961, *959, p. 106
[*N. novozealandica; OD). Test low and conical,
plano-convex to concavo-convex, with angular
periphery; low and numerous chambers trocho-
spirally arranged, in numerous slowly enlarging
whorls; sutures curved and oblique on evolute
spiral side, sharply angled centrally on involute
umbilicate opposite side; wall calcareous, finely
perforate, lamellar character and microstructure
not known; aperture an elongate interiomarginal
slit, extending from near periphery to umbilicus,
with small apertural flap projecting into umbilicus.
L.Mio., N.Z. Fic. 626,2. *N. novozealandica;
2a-c, opp. sides and edge view of holotype, X100
(*959).

[This genus was originally placed in the Discorbinae, as
was Gavelinella, but no information was given (*959) as
to whether or not Nummodiscorbis has the radially built
monolamellar wall of this group. Since it appears closer
in other characters to Gavelinella, it is here tentatively
placed in the Anomalinidae, pending further study of its
wall character.]

Paromalina LoesLicH & Tappan, 1957, *1172, p.
230 [*P. bilateralis; OD]. Test free, planispiral,
biumbilicate, both sides somewhat excavated cen-
trally, periphery truncate; chambers laterally in-
flated, with their umbilical margins extending
backward in flap covering part of previous suture
and chamber, flaps more rarely coalescing to ob-
scure otherwise open umbilicus; sutures radial,
depressed; wall calcareous, granular in structure,
with clear imperforate wall on sides and apertural
face, coarsely perforate truncate periphery; aper-
ture a broad low slit on periphery, bordered above
by narrow lip, at base of final chamber and against
preceding whorl, with supplementary openings
beneath umbilical chamber flaps on each side of
test. [Differs from Discanomalina in having the
clear imperforate-appearing shell wall on both
sides of the test, and is coarsely perforate only on
the truncate periphery.] Rec., Atl.O. Fic. 627,
5,6. *P. bilateralis; 5a-c, opp. sides and edge view,
X53 (*1172); 6, side view of paratype, X48
(*1172).

Plagiostomella Kristan-ToLLmann, 1960, *1059,
p. 73 [*P. inflata; OD]. Test biconvex, slightly
trochospiral, tending to become planispiral, um-
bilicus closed, periphery rounded; wall calcareous,
perforate, lamellar character and microstructure
unknown; aperture an interiomarginal, equatorial
arch, extending slightly onto umbilical side, upper
apertural margin fimbriate, lower margin with
tooth, or possibly double aperture. [This genus is
imperfectly known, as it is represented by a single
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specimen of the type-species; hence its placement
is questionable. It was originally placed in the
Anomalininae.] U.Trias.(Rhaet.), Eu.(Aus.).
Frc. 626,3. *P. inflata; 3a-c, opp. sides and edge
view of holotype, X125 (*1059).

Pulsiphonina Brorzen, 1948, *241, p. 106 [*Si-
phonina prima PLumMER, 1927, *1461, p. 148;
OD] [=Siphonina (Pulsiphonina) BROTZEN,
1948, *241, p. 106 (obj.)]. Test free trochospiral,
biconvex, periphery angular and with carinate,
limbate, or beaded margin; all whorls visible from
spiral side, where chambers are broad, low, and
semilunate in appearance, only final whorl visible
on umbilical side, where sutures are curved but
nearly radial; wall calcareous, coarsely perforate,
granular in structure; aperture a low narrow
opening at periphery on umbilical side, and lying
against peripheral keel, with narrow bordering lip.
[Pulsiphonina differs from the superficially similar
Siphonina in having a granular, rather than
radially, built wall and in lacking a distinct aper-
tural neck). U.Cret.(Maastricht.)-L.Eoc., N.Am.-
Eu. FiG. 627,4. *P. prima (PLumMER), Paleoc.
(Midway.), USA(Ark.); 4a-c, opp. sides and edge
view, X185 (*2117).

Stensioina Brorzewn, 1936, *237, p. 315 [*Rotalia
exsculpta Reuss, 1860, *1548, p. 222; OD]. Test
trochospiral, unequally biconvex to plano-convex,
with flattened spiral side and elevated umbilical
side; chambers enlarging gradually; sutures oblique
and strongly elevated on spiral side, radial and
depressed on umbilical side, septa double (bilamel-
lar); wall calcareous, coarsely perforate, granular
in structure, spiral side with characteristic orna-
mentation, with sutures forming elevated ridges
resulting in irregularly reticulose pattern on spiral
side, with chamber wall more finely reticulate and
pitted; aperture a low interiomarginal opening be-
tween umbilicus and periphery. U.Crez., cosmop.

Fie. 627,7. *S. exsculpta (Reuss), Eu.(Ger.);

7a-c, opp. sides and edge view of topotype, X74

(*2117).

Subfamily ALMAENINAE Myatlyuk, 1959

[Almaeninae MYATLYUK in RAUZER-CHERNOUSOVA & FURSENKO,
1959, p. 272)

Primary aperture interiomarginal, equa-
torial or slightly umbilical, with lip; sec-
ondary slitlike aperture at peripheral mar-
gin, in plane of coiling. Eoc.-Rec.

Almaena Samovrova, 1940, *1622, p. 377 [*4.
taurica; OD (M)] [=Kelyphistoma KEijzEr,
1945, *1030, p. 207 (type, K. ampulloloculata);
Planulinella Sicar, 1949, *1744, p. 158 (type, P.
escornebovensis); Almaena (Pseudoplanulinella)
SicaL, 1950, *1745, p. 63, 68 (type, A. (P.) hiero-
glyphica)]. Test enrolled, compressed, planispiral,
evolute on both sides, periphery carinate; wall cal-
careous, coarsely perforate, peripheral keel, aper-
tural face and septa nonperforate; primary aper-
ture ovate to shitlike, interiomarginal and equa-
torial to slightly asymmetrically equatorial in
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position, with distinct bordering lip, elongate slit-
like secondary subperipheral aperture paralleling
peripheral keel on one side of test, as in Anomali-
nella, those of earlier chambers secondarily filled.
U.Eoc.-Mio., Eu.-Afr.-N.Am. Fic. 628,1. *A.
taurica, U.Eoc., USSR(Crimea); la-c, opp. sides
and edge view of holotype, X25 (*1332).
Fic. 628,2. A. hieroglyphica (SicaL), Mio.
(Aquitan.), Fr.; 2a,b, side and edge views, X71
(*2117). Fic. 628,3. A. escornebovensis
(S16aL), Mio.(Aquitan.), Eu.(Fr.); 346, side
and edge views, X44 (*2117).

Anomalinella CusuMman, 1927, *431, p. 93 [Trunca-
tulina rostrata Brapy, 1881, *196¢, p. 65; OD].
Test free, lenticular, slightly trochoid to nearly
planispiral in adult, involute, biumbonate; cham-
bers relatively numerous, increasing gradually in
size; sutures distinct, thickened, gently curved;
wall calcareous, hyaline, coarsely perforate, granu-
lar in structure with clear and nonperforate periph-
eral keel and sutures; aperture consisting of low,
rounded interiomarginal arch, against peripheral
margin of previous whorl, bordered above by lip,
supplementary aperture consisting of elongate slit
just to one side of periphery, bordering and paral-
leling peripheral keel. Mio.-Rec., Pac.O. Fic.
628,4. *A. rostrata (Brapby), Rec., New Guinea
(Papua); 44,6, side and edge views of lectotype,
X 48 (*2117).

[Differs from Almaena in being completely involute, rather
than partially evolute. It differs from Queraltina in being
planispiral rather than trochoid. A lectotype is here desig-
nated and refigured for Anomalinella rostrata (BRADY)
from the syntypes in the British Museum (Natural History),
BMNH-ZF2549, from Challenger station 217A, Humboldt

Bay, Papua (New Guinea), at a depth of 37 fathoms.
Horker (1960, *953, p. 49) regarded Anomalinella, Almae-
na, Planulinella, Pseudoplanulinella and Kelyphistoma all
as synonyms of Planulina. However, typical Planulina has
a radially built wall, is perforate only on one side of the
test, and does not have supplementary peripheral aper-
wres (species not agreeing in all these characters should
not be referred to Planulina), whereas Anomalinella is
granular in wall structure, both sides of the test are per-
forate, and the supplementary peripheral apertures are
characteristic. The genera do not even belong to the same
superfamily.]

Ganella Avrouze & BouLaNGER, 1954, *57, p. 187
[*G. neumannae; OD]. Test free, lenticular,
trochospiral in the early stage, becoming nearly
planispiral and evolute on both sides in adult,
although slightly asymmetrical, periphery carinate;
chambers gradually enlarging; sutures curved
backward at periphery, slightly depressed, those
of earlier chambers thickened and elevated; wall
calcareous, coarsely perforate, granular in struc-
ture, with nonporous, beaded and elevated su-
tures, and peripheral keel; aperture an elongate
vertical slit, in young forms extending up from
base of somewhat obliquely situated, flat to
concave apertural face and migrating up face to
become areal opening in median position in face
of adult test, bordered by elevated rim. Eoc.
(Ypres.), Eu.(Fr.). Fic. 628,5. *G. neuman-
nae; Sa-c, opp. sides and edge view, X72 (¥2117).
Queraltina Marie, 1950, *1218, p. 73 [*Q. epi-
stominoides; OD]. Test similar to Almaena but
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distinctly trochospiral, asymmetrical and inequally
biconvex, with chambers distinctly inflated on
umbilical side and nearly flat on spiral side; wall
granular in structure; peripheral apertures on
spiral side of test, paralleling peripheral keel.
[Queraltina is probably ancestral to Almaena, with
more pronounced trochospiral development, and
inflated umbilical side, whereas Almaena is more
nearly bilaterally symmetrical, and is strongly
compressed.] Eoc.(U.Lutet.-Barton.), Eu. Fic.
628,6,7. *Q. epistominoides, Eoc.(Barton.), Fr.;
6a,b, opp. sides of holotype, X52 (*2117); 6c,
edge view, showing inflated chambers at left side,
X56 (*1218); 7a, inflated umbilical side of para-
type, X52 (*2117); 75, edge view of more asym-
metrical paratype, X 56 (*1218).

Superfamily CARTERINACEA
Loeblich & Tappan, 1955

[nom. transl. LoesLich & Tappan, 1961, p. 317 (ex family
Carterinidae LoEBLICH & Tappan, 1955)]

Test composed of secreted fusiform cal-
careous spicules, commonly oriented paral-
lel to periphery and embedded in calcareous
ground mass. Rec.

Family CARTERINIDAE
Loeblich & Tappan, 1955
[Carterinidae LoesLicH & Tapran, 1955, p. 27]

Test trochospiral, free or attached; later
chambers subdivided by secondary septa.

Rec.
Carterina Brapy, 1884, *200, p. 66, 345 [*Rotalia
spiculotesta CarTER, 1877, *294, p. 470; OD

(M)]. Test free, trochospiral and umbilicate in
early stages, attached and spreading irregularly in
later stages, with wide, flangelike, undivided at-
tachment spreading over surface of substratum;
3 to 5 crescentic chambers to whorl of approxi-
mately equal height throughout, becoming much
more irregular and broader in later whorls, be-
ginning in third whorl chambers subdivided by
partial secondary septa projecting inward from low-
er and peripheral walls, in early stages only minor
projections present, but in later ones almost com-
plete partitions, true septa oblique and depressed
on spiral side, secondary septa perpendicular to
periphery, depressed on umbilical side but not
visible on spiral side except when specimen is
dampened, earlier chambers having only 2 or 3
of these secondary septa, but after third whorl
increasing in number up to 15 to chamber as latter
increase in relative length, leaving chamberlets
all of approximately equal size; wall thin, com-
posed of calcareous spicules (secreted by proto-
plasm) each forming single crystal with c-axis
parallel to length of spicule, commonly aligned
parallel to periphery of test, embedded in cal-
careous areolated ground mass; aperture not ob-
served in attached specimens, ventral in free speci-
mens. Rec., Philip. Is. - India (Ceylon) - Gulf Suez-
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Medit.-Japan. Fic. 629,1,2. *C. spiculotesta have broken from small attachment, X60; 2a,
(CarTER), Philip. (1), Ceylon (2); la-c, opp. complete, attached specimen with surrounding
sides and edge view of free hypotype which may noncamerate flange also composed of secreted

Fic. 628. Anomalinidae (Almaeninae; 1-3, Almaena; 4, Anomalinella; 5, Ganella; 6,7, Queraltina)
(p. C763-C764).
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Fic. 629. Carterinidae; 1,2, Carterina ( p. C764-C766).

spicules, X21; 2b, central area of same specimen
dampened to show secondary septa in later whorls
and undivided early chambers, X79 (*1166).

Superfamily ROBERTINACEA
Reuss, 1850

[nom. transl. LoesLicH & TAppaN, 1961, p. 317 (ex family
Robertinidae Reuss. 1850)] [=—superfamily Ceratobuliminidea
MYATLYUK in RAauzer-CHERNousova & FursenNko, 1959, p. 273]

Test trochospiral, chambers divided in-
ternally by partitions which become more
important in advanced forms; wall per-
forate-radial in structure, of aragonite; aper-
ture a low slit in chamber face, with sec-
ondary aperture in each septum above par-
tition. ?Trias., Jur.-Rec.

Family CERATOBULIMINIDAE
Cushman, 1927

[mom. transl. GraessNer, 1937, p. 27 (ex subfamily Cerato-

bulimininae Cusaman, 1927)] [=Epistominidae WEDEKIND,

1937, p. 115; =—Conorbidae Horker, 1951, p. 414 (pro

Conorbis Horker, 1951, non Swainson, 1840); —Conorboidi-

dae THALMANN, 1952, p. 984; —Ceratubuliminidae HOFKER,
1956, p. 103 (nom. null.)]

Test trochospiral; wall calcareous, per-
forate, of aragonite; primary aperture closed
when new chambers added and new fora-
men opened by resorption above internal
partition. ?Trias., Jur.-Rec.

O 2009 University of Kansas Paleontological Institute

Subfamily CERATOBULIMININAE Cushman,
1927
[Ceratobulimininae Cusuman, 1927, p. 84]

Primary aperture interiomarginal; coil-
ing predominantly dextral. Jur.-Rec.
Ceratobulimina Toura, 1915, *1943, p. 654
[*Rotalina contraria Reuss, 1851, *1541, p. 76;
OD (M)] [=Fissistomella Cropius, 1922, *350,
p. 141 (type, Rotalina contraria Reuss, 1851; SD
LoesLicH & Tappan, herein); Ceratobuliminoides
Parr, 1950, *1429, p. 358 (type, C. bassensis)].
Test trochospiral, deeply umbilicate, chambers en-
larging rapidly, whorls few, coiling dextral; wall
laminated, surface smooth, polished; aperture um-
bilical, consisting of elongate slit extending in
groove up face of final chamber on umbilical side;
internally incomplete, marginally serrate partition
attached to posterior side of vertical apertural slit
at interior of umbilical side, bends around aperture
and extends across to be attached to spiral wall
for short distance. [Ceratobuliminoides was said
not to have internal septa but notches on the
spiral side seem indicative of an internal parti-
tion similar to that of Ceratobulimina, and they
are here regarded as synonymous.] U.Cret.-Rec.,
cosmop. Fic. 630,1,2. *C. contraria (REuss),
M.Oligo., Ger. (1), Denm. (2); la-c, opp. sides
and edge view of topotype, X90 (*2117); 2,
dissected specimen showing external aperture (a),
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septal foramen opening into penultimate chamber Tasm.; 3a-c, opp. sides and edge view, X100
(sf), and internal serrate partition (p), X92 (*1429).
(*1950). Fic. 630,3. C. bassensis (Parr), Rec.,

Cassidulinita SuziN in VovrosHiNova & Dain, 1952,

Fic. 630. Ceratobuliminidae (Ceratobulimininae; 1-3, Ceratobulimina; 4, Cassidulinita; 5,6, Ceratocancris;
7.8, Ceratolamarckina) (p. C766-C769).

) 2009 University of Kansas Paleontological Institute
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*2022, p. 102 [*C. prima; OD) [=Cassidulinella tremely small, from 0.08-0.15 mm. diam., plano-
SuziN, 1937, in VoLosHiNovAa & Dain, 1952, *2022, convex; chambers biserially arranged and trocho-
p. 102 (non Nartranp, 1940)]. Test free, ex- spirally enrolled, alternate chambers extending to

Fic. 631. Ceratobuliminidae (Ceratobulimininae; 1-3, Conorboides; 4,5, Lamarckina; 6, Roglicia)
(p. C769-C770).
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umbilicus on flattened umbilical side, with only
small triangular portions of other chambers visible
as wedges between other chambers at peripheral
margin, but these extend entirely to spiral suture
on convex opposite side, with only triangular
marginal portion of main series of umbilical
chambers present on this side; wall calcareous,
very finely perforate, smooth; aperture an elon-
gate, crescentiform slit, in shallow depression
paralleling outer margin of final chamber, but
approximately at mid-line of chamber on um-
bilical side. Plio., USSR (Caucasus). Fic. 630,
4. *C. prima; 4a-c, opp. sides and edge view of
holotype, X260 (*2022).

[Cassidulinita resembles Cassidulina in having an enrolled
biserial chamber arrangement but differs in being trocho-
spiral. It resembles Cerarobulimina in apertural characters
but differs in having a biserial chamber arrangement.
Whether the wall is of calcite or aragonite is unknown,
as is the microstructure (radial or granular). The large
aperture and trochospiral coiling suggest placement of this
genus with the Ceratobuliminidae, but assignment is tenta-
tive pending clarification of wall features. Rubdratella may
be synonymous, as noted under that genus.]

Ceratocancris FiNLay, 1939, *717b, p. 117 [*Cerato-
bulimina  (Ceratocancris)  clifdenensis;  OD]
[=Ceratobulimina (Ceratocancris) FiNLay, 1939,
*717b, p. 117 (obj.)]. Similar to Ceratobulimina
but with low slitlike basal aperture, extraumbilical-
umbilical in position, ending at small notch near
periphery and at similar notch in umbilical mar-
gin; internal partition not attached to spiral wall,
and with low accessory internal partition attached
to surface of previous whorl just inside aperture.
Mio., Eu.-N.Z. Fic. 630,56. *C. clifdenensis,
L.Mio., N.Z.; 5a-c, opp. sides and edge of topo-
type, showing low aperture with small notch at
its umbilical and peripheral extremities; 6, final
chamber of topotype removed to show septal fora-
men, bordered below by main internal partition
and small accessory partition just above primary
apertural opening, X69 (¥2117).
Ceratolamarckina Troersen, 1954, *1950, p. 452
[*Ceratobulimina  tuberculata Brorzen, 1948,
*241, p. 124; OD] [=Ceratobulimina (Cerato-
lamarckina) Troersen, 1954, *1950, p. 452
(obj.)]. Test similar to Ceratobulimina but with
short, wide umbilical aperture, with only small
notch at posterior end, and internal partition not
attached to interior of chamber on spiral side.
L.Cret.-Paleoc., Eu.-N.Am. Fre. 630,7,8. *C.
tuberculata (Brotzen), Paleoc., Eu.(Denm.); 7a-c,
opp. sides and edge view of topotype, X115
(*2117); 8, specimen figured as C. perplexa,
Paleoc.,, Eu.(Sweden), final chamber removed,
showing internal partition and intercameral fora-
men, X100 (*241).

Conorboides HoFker in TuaLmann, 1952, *1903,
p. 14 [pro Conorbis HoFxker, 1951, *936, p. 357
(type, C. mitra) (non Conorbis Swainson, 1840))
[*Conorbis mitra Horker, 1951, *936, p. 357;
OD] [=Conorbis Horxer, 1950, *932, p. 68, 76
(nom. nud.); Nanushukella Tarpan, 1957, *1875,
p- 218 (type, N. umiatensis)].

Test free, low
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trochospiral, plane-convex, umbilicate, periphery
subacute to rounded; few chambers to whorl;
sutures oblique on spiral side, radiate on umbilical
side; wall calcareous, of aragonite, by X-ray analy-
sis; aperture a low interiomarginal umbilical arch
with short, broad flap that may have fimbriate
margin, apertures of earlier chambers of final
whorl may remain open along suture beneath
flaps, internal pillar extending from aperture paral-
lel to axis of coiling to opposite chamber wall.
[Conorboides differs from Conorbina in having an
aragonitic wall (in the type-species of both
Conorboides and Nanushukella), an open umbili-
cus, and a more extensive umbilical aperture.]

Jur.(Lias.)-L.Cret.(Alb.), Eu.-N.Am. Fic. 631,
12. *C. mitra (Horker), Alb., Neth.; la-c, opp.
sides and edge view, X87 (*2117); 2, vert. sec.
showing internal pillars, X120 (*928c). Fic.
631,3. C. umiatensis (Taprpan), Alb., Alaska;
3a-c, opp. sides and edge view, X112 (*1875).

Lamarckina BerTHELIN, 1881, *134, p. 555 [*Pul-
vinulina erinacea Karrer, 1868, *1022, p. 187;
OD) [=Megalostomina Rzenak, 1891, *1604, p.
6 (type, M. fuchsi RzeHak, 1895, *1605, p. 228,
=Discorbina fuchsii Rzeuak, 1888, *1602, p. 228,
nom. nud.)]. Test free, trochospiral, coiling dex-
tral, plano-convex, spiral side may be pustulose,
with chambers increasing rapidly in size, becom-
ing relatively broad and low, periphery carinate,
opposite side smooth and polished, deeply um-
bilicate, final chamber occupying nearly half of
area; wall finely perforate, lamellar; aperture an
umbilical interiomarginal arch, closed by a thin
plate when new chamber is added, septal fora-
men not homologous to primary aperture; internal
partition similar to that of Ceratobulimina. U.
Cret.-Rec., cosmop. Fic. 631,4. *L. erinacea
(Karrer), Mio.,, Eu.(Hung.); 4a-c, opp. sides
and edge of topotype, X70 (*2117). Fic. 631,
5. L. fuchsi (RzeHAK), Eoc.(Barton.), Eu.(Aus.);
5a,b, opp. sides, enlarged (*1605).

Praclamarckina KaprTARENKO-CHERNousova, 1956,
*1016, p. 54; 1959, *1018, p. 86 [*P. humilis;
OD]. Test similar to Lamarckina but with closed
umbilicus, may have umbonal boss on spiral
side; aperture interiomarginal. {Nothing is known
as to the presence or absence of an internal parti-
tion in this genus, nor has the wall composition
been described. The original figures are repro-
duced, but are somewhat generalized.] L.Jur.
(Aalen.)-M.Jur.(Callov.), USSR. Fic. 632,2.
*P. humilis, L.Aalen.; 2a-c, opp. sides and edge
view, X 108 (*1018).

Pseudolamarckina MyaTLYUk in RAUZER-CHERNOU-
sova & Fursenko, 1959, *1509, p. 278 [*Pulvinu-
lina rjasanensis Unric, 1883, #1962, p. 772; OD].
Test trochospiral, plano-convex, umbilicus closed;
sutures oblique and thickened on spiral side, de-
pressed and radial on umbilical side; wall thin,
finely perforate; aperture interiomarginal, with
extension up face of final chamber, internal parti-
tion parallel to plane of coiling. [Psendolamarckina
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Praelamarckina

Fic. 632. Ceratobuliminidae (Ceratobulimininae; I, Pseudolamarckina; 2, Praelamarckina) (p. C769-C770).

is tentatively included in the Ceratobulimininae,
although no information is available as to whether
the wall composition is of aragonite or calcite.]

M.Jur.-L.Cret., Eu. Fic. 632,1. *P. rjasanensis
(Unvic), U.Jur.(Kimmeridg.), USSR; Ila-c, opp.
sides and edge view, X80 (*1332).

Roglicia van BEerren, 1941, *112, p. 1000 [*R.
sphaerica; OD (M)]. Test free, subglobular,
trochospiral, final chambers large, somewhat em-
bracing; surface of test with numerous short
spines or pustules except in apertural region, which
is smooth; aperture circular, umbilical in position,
surrounded by thickened ring covered with thin
plate. [Roglicia differs from Ceratobulimina in
having an apertural plate.] Eoc., Eu. Fic. 631,
6. *R. sphaerica, Yugo.; 6a,b, opp. sides of holo-
type, X 93 (*2117).

Rubratella Grerr, 1956, *819, p. 760 [*R. inter-
media; OD]. Test free, small, trochospiral, to 7
chambers in type-species (4 to 7 in adult agamont,
and 1 to 5 in somewhat smaller adult gamont),
direction of coiling random, umbilicus closed,
chambers broad and semilunate, with strongly
curved sutures as seen from spiral side, wedge-
like, with straight and radial sutures as seen from
umbilical side, each chamber divided by radial
internal partition into anterior and posterior half
with small interconnecting foramen, only small
portion of posterior half visible as triangular
wedge near peripheral margin on spiral side,
whereas anterior half of chamber occupies most
of central portion of spiral side and only that of
final chamber is visible on umbilical side, anterior
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half of previous chambers being covered by suc-
cessive chambers, both halves formed simultane-
ously, not successively; lamellar structure not
described, wall of anterior half of chamber non-
perforate, that of posterior half distinctly per-
forate; aperture a large, open umbilical arch, oc-
cupying about half of diameter of final chamber;
cytoplasm with numerous orange-red refringent
inclusions  (xanthosomes); agamont generation
heterokaryotic, with one somatic or vegetative
nucleus which disintegrates when reproduction
occurs and 5 generative nuclei (in rare specimens,
less than 10 per cent, total number of nuclei vary-
ing from usual 6 to 2-8), gamont generation with
single nucleus, situated in proloculus; during re-
production inner chamber walls resorbed, sexual
reproduction plastogamic, 2 individual gamonts
joining by their umbilical surfaces to form amoe-
boid gametes and zygotes, in asexual reproduction
entire protoplast escaping from test after nuclear
division but before division of cytoplasm into
individual young gamonts (*820b). Rec., Eu.(Fr.).
Fic. 633,1-3. *R. intermedia; la,b, opp. sides,
showing exterior; 2, decalcified protoplasmic body;
3, living specimen from spiral side, showing nu-
merous xanthosomes, X500 (*820b).

[Test morphology strongly suggests that Rubratella is a
synonym of Cassidulinita, but the genera have not been
compared by us and neither original description gives in-
formation as to wall structure (radial or granular), or
lamellar character. The imperforate anterior half of the
chamber described for Rubratella was not noted in Cassi-
dulinita, which was merely stated to be finely perforate.
Both type-species are extremely small, hence difficult to
study in detail, and the 2 genera are therefore tentatively
regarded as distinct. Rubratella was originally regarded
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F1c. 633. Ceratobuliminidae (Ceratobulimininae; 1-3, Rubratella) (p. C770).

as belonging to the Rotaliidae, subfamily Discorbinae. Be-
cause of its secondary partitions and umbilical aperture,
Rubratella is tentatively placed in the Ceratobuliminidae.]

Subfamily EPISTOMININAE Wedekind, 1937

[nom. transl. LoeerLicH & TappaN, 1961, p. 317 (ex family
Epistominidae Wepekinp, 1937] [=Praerotalininae HoFKER
1933, p. 125 (partim) (nom. nud.))

Coiling predominantly sinistral; primary
aperture on peripheral margin of chambers;
internal partition joined to dorsal lip of
aperture. ?Trias., Jur-Rec.

Epistomina TErRQUEM, 1883, *1892, p. 37 [*E. regu-
laris TeErQuEM, 1883, *1891, p. 379 (=E. mos-
quensis UHLIG, 1883, *1962, p. 766); SD GaLLro-
way & WissLER, 1927, *766, p. 60] [=Brotzenia
Horker, 1954, *943, p. 169 (type, Rotalia spinu-
lifera Reuss, 1863, *1554, p. 93); Voorthuysenia
Horker, 1954, *943, p. 169 (type, Epistomina
tenuicostata BARTENSTEIN & Branp, 1951, *95, p.
327); Sublamarckella ANToNoOvaA, 1958, *24, p. 68
(type, S. terquemi)]. Test lenticular, trochospiral,
periphery angular to carinate, umbilical area
closed; internal partition crossing chamber cavity
from outer margin of lateromarginal apertural
opening parallel to periphery on umbilical side,
extending nearly or completely to wall against
previous whorl; sutures thickened, may be ele-
vated; oblique areal oval aperture on umbilical
side, later remaining as interseptal foramen, and
additional lateromarginal opening paralleling
periphery on umbilical side, in earlier chambers
secondarily closed by shell material. ?Trias., M.
Jur.-L.Cret., Eu.-N.Am.-Afr. Fic. 634,1,2. *E.
regularis, M.Jur.(Bajoc.), Fr. (1), M.Jur.(Dog-
gervy), Eu.(Aus.) (2); la-c, opp. sides and edge
of holotype, X40 (*700); 2a-c, opp. sides and
edge of holotype of E. mosquensis Unric, X72
(*1332). Fic. 634,3-5. E. spinulifera (Reuss),
L.Cret.(Alb.), Eu.(Neth.); 3a-c, opp. sides and
edge, X50 (*555); 4, horiz. sec. seen from um-
bilical side, showing internal partition, X36; 5,
axial sec. through chamber to show septal fora-
men (f), and internal partition (p), X195 (*943).

Fic. 634,6. E. terquemi (AnToNova), M.Jur.

(Bajoc.), USSR(Caucasus); 6a-c, opp. sides and
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edge view, X80 (*24). Fic. 634,7. E. tenui-
costata BARTENSTEIN & Branp, L.Cret.(Valangin.),
N.Ger.; 7a-c, opp. sides and edge view of holo-
type, X 65 (*95).

[Epistomina has been much divided recently and because
of the poor illustrations and descriptions of the type-
species, nearly all other species have been later assigned
to one or another of these later genera. Many of TERQUEM's
figures of other species are somewhat inaccurate, and the
type of E. regularis was not located by us during an ex-
tensive search in the French museums in 1954, hence it is
presumed to be lost. It is almost certainly identical to
E. mosquensis Unrig, 1883, however. Both species were
described from equivalent strata, TERQUEM's species being
from the Bajocian of Moselle, France, and that of
UnLic from the mid-Jurassic Dogger 7y to basal upper
Jurassic Malm a of Austria. UHLIG's species is commonly
recognized and has been restudied both in Germany and
the USSR. It was placed in Brotzenia by Horkir (*943).
Brotzenia is, therefore, here regarded as a synonym of
Epistomina. Voorthuysenia was separated largely on rela-
tive size of the internal partition, which is here regarded
as only of specific value. Sublamarckella was separated on
the basis of the semicircular or reniform areas bordered
by elevated ridges which lie near the umbilical region,
and which are covered by thin shell material and regarded
as representing apertures. Many species of Epistomina (in-
cluding the type-species) show similar umbilical orna-
mentation, not here regarded as homologous to the latero-
marginal aperture of Epistomina, which is directly re-
lated to the internal partition. Sublamarckella is also con-
sidered to be a junior synonym of Epistomina.]

Epistominita Griceris, 1960, *825, p. 98 [*E.
sudaviensis; OD]. Test free, trochospiral, close-
coiled, biconvex; chambers with internal secondary
partition extending from spiral margin of periph-
eral aperture to attach obliquely to wall on um-
bilical side, as in Epistominoides, resulting in
appearance of ‘“supplementary chambers”; aper-
ture a peripheral slit nearly in plane of coiling,
with lip, apertures of earlier chambers closed by
secondary skeletal material, but distinctly notice-
able as peripheral grooves in these earlier cham-
bers. [Epistominita has early apertural slits as in
Epistomina and Hoeglundina and oblique supple-
mentary sutures of the internal partition visible
on the umbilical side of the test, as in Epistomin-
oides.] U.Jur.(Oxford.), Eu.(Lith.). Fic. 635,
1. *E. sudaviensis; la-c, opp. sides and edge view
of holotype, X 60 (*825).

Epistominoides Prummer, 1934, *1466, p. 602
[*Saracenaria wilcoxensis CusHMAN & PonTON,
1932, *521, p. 54; OD]. Test free, enrolled,
slightly trochospiral, chambers triangular in sec-
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tion, enlarging rapidly, internally divided by at opposite wall where attachment forms supple-
partition which extends inward from aperture on mentary suture; primary aperture a short periph-
spiral side of test across chamber cavity to attach eral sht at dorsal angle, lips merging gradually

Fic. 634. Ceratobuliminidae (Epistomininae; 1-7, Epistomina) (p. C771).
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into peripheral keel, aperture closed when new
chambers are added, and intercameral foramen
formed by resorption about midway in septal
face. U.Jur.(Oxford.)-L.Eoc., N.Am.-Eu. Fic.
636,1,2. *E. wilcoxensis (CusuyaN & PonNTON),

lc
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Paleoc.(Dan.), USA(Tex.); Ia, side view showing
primary and supplementary septa due to internal
partition: 16, apert. view showing position of
attachment of internal partition and external lat-
eromarginal aperture; 2, apert. view of specimen

Fic. 635. Ceratobuliminidae (Epistomininae; 1, Epistominita; 2-8, Garantella) (p. C771, C774-C775).
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with last chamber removed showing areal inter-  Garantella KApTARENKO-CHERNOUSOVA, 1956, *1016,
cameral foramen and remnant of internal parti- p. 55; 1959, *1018, p. 102 [*G. rudia; OD].
tion; all X93 (*2117). Similar to Reinholdella but differs in umbilical-

Fi1c. 636. Ceratobuliminidae (Epistomininae; 1,2, Epistominoides; 3-7, Hoeglundina) (p. C771-C776).
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Fic. 637. Ceratobuliminidae (Epistomininae; 1, Mississippina; 2-6, Reinholdella) (p. C776-C777).

sutural position of apertures and covering plates,
which are thus parallel to sutures, instead of
perpendicular to them. [In addition to Upper
Bajocian species recorded from the Ukraine, Rein-
holdella ornata Horker, from strata of the same
age in Germany, belongs to Garantella. G. floscula
KAPTARENKO-CHERNOUSOVA is apparently a syn-
onym of R. ornata, and the species G. ornata
(Horker) thus ocurs in Germany and the Ukraine
in Upper Bajocian strata (Garantia garanti zone,
Doggere.]  M.Jur.(U.Bajoc.), USSR (Ukraine)-
Eu.(Ger.). Fic. 635,2-4. *G. rudia, Ukraine;
2a,b, spiral and umbilical sides of holotype, X55;
3a,b, umbilical side and edge view of different
specimens showing interseptal foramen, X33; 4,
last chamber from umbilical side, enlarged to
show aperture and septal foramen before addi-
tion of cover plate (*1509). Fic. 635,5-8. G.
ornata (HorkeRr), Ger.; 5a,b, spiral and umbilical
sides showing ornamented test, umbilical-sutural
supplementary apertures, and covering plates,
X 80; 6, edge view, X60; 7, optical sec. of final
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chamber (in clarifying oil) showing aperture (a),
internal partition (‘p) with recurved margin, and
porous cover plate (¢p) over sutural aperture (sa);
8, ext. of final chamber with both apertures re-
maining open before addition of the cover plate,
X160 (*937).

Hoeglundina Brotzen, 1948, *241, p. 92 [*Rotalia
elegans D'OrBIGNY, 1826, *1391, p. 272; OD]
[=Hiltermannia Horxker, 1954, *943, p. 169
(type, Epistomina chapmani TEN Daxt, 1948,
*555, p. 166)]. Test similar to Epistomina with
more highly developed internal parution extend-
ing from posterior wall of chambers and always
secondarily resorbed from earlier chambers; latero-
marginal aperture nearly peripheral in position
extending breadth of chambers; those of earlier
chambers may remain open or be secondarily
closed. [Hiltermannia was separated on the basis
of a smaller internal partition, relative size being
a feature here regarded as of only specific im-
portance.] M.Jur.(Dogger)-Rec., cosmop. F1c.
636,3-5. *H. elegans (p'OrBIGNY), Rec., Carib.;
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Fic. 638. Ceratobuliminidae (Epistomininae; 1, Pseudoepistominella) (p. C776).

3a-c, opp. sides and edge view, X31 (*2117); 4,
axial sec. showing internal partition in final
chamber only, X20 (*943); 5, umbilical view of
small specimen with final chamber clarified to
show internal partition and position of areal and
lateromarginal apertures, enlarged (*928¢).
Fic. 636,6,7. H. chapman: (Texn Dam), L.Cret.,
Eu.(Neth.); 6a-c, opp. sides and edge view of
holotype, X57 (*555); 7, last chamber clarified
to show internal partition, X80 (*943).
Mississippina Howe, 1930, *969, p. 329 [*M. mon-
souri; OD]. Test free, coiled, trochoid in early
stage, later becoming nearly planispiral, spiral
side umbonate, umbilical side somewhat more in-
volute; sutures nearly radial; wall calcareous, per-
forate, monolamellar; aperture interiomarginal on
periphery and extending somewhat to umbilical
side beneath slight flap of final chamber, supple-
mentary apertures near peripheral keel and paral-
leling it on both sides, filled with bands of clear
shell material. [Differs from Stomatorbina in
being nearly planispiral, in having a peripheral
aperture, and supplementary apertural shell bands
on both sides of the peripheral keel.] L.Oligo.-
Rec., N.Am.-Pac.O. Fic. 637,1. *M. monsouri,
L.Oligo., USA(Miss.); la-c, opp. sides and edge
view of holotype, X65 (*2117).
Pseudoepistominella Kuznetsova in N. K. Bykova
et al., 1958, *265, p. 48 [*P. mirusa; OD]. Test
free, lenticular, biumbonate, umbilical region
pustulose, with thickened knobs or pustules on
both sides of test, early stage may be slightly
trochospiral, later planispiral and bievolute, periph-
ery carinate; chambers numerous, low, broad and
curved, similar in form on both sides of test,
with small internal diagonal partition; sutures
curved, oblique, thickened; wall calcareous, smooth,
probably perforate and aragonitic; aperture of 2
types, primary aperture interiomarginal, equatorial
arch and additional oval areal aperture about one-
third of distance from base of apertural face, both
openings with thickened lip. [The wall of Psexdo-
epistominella was originally stated to be porcelane-
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ous, smooth and dull, without statement as to
presence or absence of pores, but as the genus
was inferred to belong to the Epistominidae, it is
here regarded to be perforate of aragonitic com-
position, as many of the other early Epistominidae
have a porcelaneous appearance, but they are not
imperforate like the Miliolacea.] L.Cret.(Barrem.),
USSR (Caucasus). Fic. 638,1. *P. mirusa; la-c,
opp. sides and edge view of holotype, showing 2
types of apertures and small transverse internal
partition, near upper part of septal face, X32
(*265).

Rectoepistominoides Griceris, 1960, *825, p. 102
[*R. scientis; OD]. Test similar in early develop-
ment to Epistominoides but later stage uncoiling
and becoming rectilinear; elongate slitlike aperture
at dorsal angle of chamber, bordered by lip. U.
Jur.(L.Oxford.), Eu.(Lith.). Fic. 639,1. *R.
scientis; la-c, opp. sides and edge view of hypo-
type, X 60 (*825).

Reinholdella Brotzen, 1948, *241, p. 126 [*Dis-
corbis dreheri BARTENSTEIN in BARTENSTEIN &
Branp, 1937, *92, p. 192; OD] [=Lamarckella
KapTARENKO-CHERNoOUsova, 1956, *1016, p. 54,
1959, *1018, p. 91 (type, L. media)]. Test free,
trochospiral, plano-convex to biconvex; supple-
mentary cover plates surrounding umbilicus to
cover sutural apertures, extending farthest toward
periphery near mid-portion of primary chambers
so that latter have saddle-shaped outline on um-
bilical side; sutures oblique dorsally, radiate ven-
trally; wall of aragonite (by X-ray powder dif-
fraction film) finely perforate; aperture a low in-
teriomarginal arch near periphery on umbilical
side, with supplementary aperture in indentation
at center of suture on umbilical side but secondarily
closed in most specimens, internal pillar-like parti-
tion connected to this aperture extending from
umbilical to spiral walls. L.Jur.(U.Lias.)-M.Jur.
(L. Dogger), Eu. Fic. 637,2,3. *R. dreheri
(BARTENSTEIN), M.Jur.(Dogger), Ger.; 2a-c, opp.
sides and edge view, X185 (*2117); 3a-c, dia-
grams to show apert. characters; 34, last 2 cham-
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bers shaded showing final chamber with open
aperture and secondary covering plate over this
in earlier chambers; 34, transv. sec. showing pillar-
like internal partitions and septal foramina; 3c,
horiz. sec. seen from spiral side, showing posi-
tion and form of internal partitions and septal
foramina, approx. X70 (*937). Fic. 637,4-6.
R. media (KAPTARENKO-CHERNOUsSOVA), M.Jur.
(Bajoc.), USSR; 4a-c, opp. sides and edge views;
5, umbilical side; 6, edge view showing inter-
cameral foramen, X54 (*1018).

[Originally the type-species was described as Discorbis,
later placed in Asterigerina and finally made the type-
species of the new genus Reinholdella on the basis of
the ‘“‘umbilical and interiomarginal aperture and an inner
partition in the chambers as in Lamarckina.”” BROTZEN
considered that it approached closely ‘‘an ideal type of
the primitive Ceratobulimininae,” and that it was pos-
sibly ancestral to Lamarckina, Ceratobulimina, and Asteri.
gerina.  Horker (1952, *937, p. 20) described the 2
apertures in the type-species. The one near the periphery
was designated by him as a deuteroforamen, formed by
arching of the suture. The secondary aperture, in the
chamber indentation, was the protoforamen of HOFKER
and, as he stated (p. 22), *‘a well-developed tooth plate
is connected with the proximal foramen, thus indicating
that this foramen is a protoforamen.” He also noted that
the protoforamen is commonly ‘‘closed by a porous plate
which forms the so-called supplementary chamber. This
closing of the protoforamen leads to the forming of a
small chamberlet, mainly formed by the lumen of the
protoforamen itself. It is connected with the normal
chamber by the opening of the nearly vertical toothplate.”
Horker stated that Reinholdella had been derived from
Conorboides, and on the basis of a new species, R.
epistominoides, he concluded that it was closely related
to Epistomina. Our examination shows that the type-
species of Reinholdella is composed of aragonite, as
proved by X ray with powder diffraction film, thus
upholding the suggested relationship of Reinkoldella to
other aragonitic genera (e.g., Lamarckina, Ceratobulimina,
Epistomina) which was proposed originally on the basis
of apertural and internal features. Lamarckella was said
to be characterized by supplementary sutural apertures on
the umbilical side, which also occur in the type-species of
Reinholdella, and it was regarded as synonymous with
Reinholdella, in the family Ceratobuliminidae, by MyaTLyuk
in RAuzer-CHERNOUsOVA & Fursenko (1959, *1509, p. 277).]

Schlosserina Hacn, 1954, *860, p. 18 [*Rosalina
asterites GOMBEL, 1870, *840, p. 658; OD]. Test
free, trochoid, biconvex, with peripheral keel,
ventrally umbilicate; all chambers visible on spiral
side and sutures limbate, curved, only chambers
of last whorl visible on umbilicate opposite side,
where sutures are depressed and straight; wall
calcitic (by X-ray powder diffraction film; see be-
low), perforate; aperture multiple, of 4 types, all
on umbilical side; primary aperture low slit at
base of final chamber, supplementary sutural slits
between later chambers, large areal pores scattered
over final chamber face and wide-spiraling slits
near periphery which are filled with secondary shell
material. Eoc., Eu. Fic. 640,1. *S. asterites
(GtmBEL); Ia-c, opp. sides and edge view of
neotype, X35 (*2117).

[Schlosserina resembles Stomatorbina in being trochospiral
with secondary spiraling slits only on the umbilical side
but differs in possessing a multiple areal aperture. Since
all of GimseL's collection was destroyed during World
War 11, the types of S. asterites are lost. The specimen
illustrated by Hacon (1954, *860, pl. 3, fig. 15) in describ-
ing the genus was referred to as a ‘‘genoholotype’ (Coll.
Munich Prot. 272) and is here designated as neotype of
Rosalina asterites. It is from the ‘‘Stockletten’ marls
(Eocene) of the Rollgraben near Kressenberg, Bavaria,

Germany. The X-ray diffraction film made for Schlosserina
showed a dominantly calcite pattern, but portions of it
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Fi1c. 639. Ceratobuliminidae (Epistomininae;
1, Rectoepistominoides) ( p. C776).

also showed that traces of aragonite were present. It is
difficult to determine whether the aragonite traces repre-
sent the original wall or adherent material on the exterior
of the shell, and whether the calcite represents the wall
of the shell or a filling in the interior. It will be neces-
sary to obtain clean and unfilled specimens in order to
determine the exact wall composition more exactly.
Schlosserina is tentatively placed with the morphologically
similar Mississippina and Stomatorbina in the aragonite-
walled Epistominidae.]

Stomatorbina Dorreen, 1948, *610, p. 295 [*La-
marckina torrei CusHMaN & BErMUDEz, 1937,
*491, p. 21; OD]. Test free, trochoid, all cham-
bers visible on convex spiral side where sutures
are limbate and curved, only chambers of final
whorl visible on umbilicate opposite side where
sutures are radial; wall calcareous, of aragonite
(by X-ray analysis), perforate; aperture consisting
of interiomarginal slit on umbilical side, not
reaching periphery, : .pplementary apertures repre-
sented by bands of clear shell material, paralleling
peripheral keel only on umbilical side in adult.
Eoc., W.Indies(Cuba)-N.Z. Fic. 640,2. *S. tor-
rer (CusHMAN & BErRMUDEz), Cuba; 2a-c, opp.
sides and edge view of holotype, X41 (*2117).

[Ucnio (1952, *1958, p. 197) stated that young speci-
mens of Pulvinulina concentrica PARKER & JoNEes are plani-
spiral and show bands of shell material on both sides
of the test in young stages but become trochoid in later
development, with loss of the supplementary apertures
on the spiral side, thus showing a change from the char-
acters of Mississippina in the juvenile forms to the adult
characters of Stomatorbina, differing only in the aperture
which remains peripheral while typical Srtomatorbina has
an aperture restricted to the umbilical side. A close re-
lationship is shown between the genera, but the distinct
adult characters are considered to be sufficient basis for
their separation.]

Family ROBERTINIDAE Reuss, 1850

[Robertinidae Reuss, 1850, p. 375] [=—Robertininae SicAL
in PiveTeAau, 1952, p. 220]

Test high, trochospiral, coiling predomi-
nantly dextral; septal foramen homologous
with part of primary aperture, not a sec-
ondary feature as in the Ceratobuliminidae.
U.Cret.-Rec.

Robertina p’OreiGNYy, 1846, *1395, p. 202 [*R.
arctica; OD (M)]. Test elongate, high, trocho-
spiral, with several chambers in each whorl,
chambers divided by double transverse partition
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Protista—Sarcodina

Fic. 640. Ceratobuliminidae (Epistomininae; I, Schlosserina; 2, Stomatorbina) (p. C777).

formed by infoldings of outer wall, chamber halves
interconnected by low opening against previous
chambers; primary aperture an elongate, loop-
shaped opening extending up face of final cham-
ber, with small supplementary triangular aper-
ture on opposite side of test, where transverse
internal partition meets preceding chamber, sup-
plementary openings of earlier chambers second-
arily closed as new chambers are added. L.Eoc.-
Rec., Eu.-N.Am.-N.Z.-Tasm.-Atl.O.-Pac.O.-Arctic-
Antarctic. Fic. 641,1. *R. arctica, Rec., Spitz.;
la-c, opp. sides and edge view showing single
primary loop-shaped aperture and supplementary
aperture at suture junctions on opposite side of
test, X 55 (*924); 1d, detached chamber oriented
as in Ia, viewed from within, showing internal
partition, primary aperture on far side, and small
supplementary opening at the upper end of in-
ternal partition, X105 (*924).

Alliatina TroeLseN, 1954, *1950, p. 464 [*Cush-
manella excentrica p1 NapoLl ALLIATA, 1952,
*1346, p. 105; OD]. Test similar to Cushmanella
but simpler and asymmetrically developed, in-
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ternal partition consisting of oblique inverted V-
shaped projection extending inward from oblique
areal aperture to attach below septal foramen of
penultimate chamber. Plio.-Rec., Eu.-N.Am.-Pac.
0.-Malay Penin.-Kerimba Arch. Fic. 641,2,3.
*A. excentrica (p1 NapoLl ALLIATA), Plio., Italy;
2a,b, side, edge views of metatype, X119 (*2117);
3a, oblique view of dissected specimen showing
areal septal foramen of penultimate chamber (7),
primary aperture (@), and angular internal parti-
tion (p) surrounding aperture; 35, edge view, with
final chamber partially dissected, showing angular
asymmetrical internal partition, primary aperture
at exterior lying within sharp upper angle, X75
(*1950).

Alliatinella D. J. CarTER, 1957, *284, p. 82 [*4.
gedgravensis; OD). Test similar to Alliatina but
distinctly trochospiral, accessory chambers devel-
oped only on umbilical side; internal partition
asymmetrical and chevron-shaped in section, ex-
tending obliquely across chamber; areal aperture
asymmetrically placed somewhat to umbilical side
of test and may be closed by thin plate and there-
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fore nonfunctional until plate is resorbed to form Brit. I.(Eng.)-Eu.(Italy). Fic. 641,4,5. *A.
septal foramen after addition of another chamber, gedgravensis, Eng.; 4a-c, holotype, opp. sides and
basal, equatorial aperture always open. Plo., edge view, X 92 (*284); 5, apert. view of dissected

Fic. 641. Robertinidae; 1, Robertina; 2,3, Alliatina; 4,5, Alliatinella; 6,7, Cushmanella; 8, Cerobertina;
9, Pseudobulimina (p. C777-C782).
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paratype showing septal foramen with internal line showing position of partition on right side
partition visible on left side of figure and sutural of chamber, X 92 (*284).

Fic. 642. Robertinidae; 1,2, Geminospira; 3, Robertinoides; 4, Ungulatella; 5-7, Colomia (p. C781-C782).

© 2009 University of Kansas Paleontological Institute
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Cerobertina Finpay, 1939, *717b, p. 118 [*C.
bartrumi; OD]. Test ovate to auriculate in out-
line, periphery rounded, chamber arrangement
trochospiral in early stage, later uncoiling, internal
secondary partition partially dividing chambers,
sutures of these partitions visible on umbilical side
where they appear to form supplementary cham-
berlets about equal in size to that of primary
chamber on same side; wall of aragonite, perforate,
surface smooth; aperture an interiomarginal slit,
which extends in furrow-like depression of aper-
tural face. M.Eoc.-Rec., N.Z.-Antarctic-Malay Arch.
Fic. 641,8. *C. bartrumi, LMio., N.Z.; 8a-c,
opp. sides and edge view of paratype, X92
(*2117).

[Cerobertina differs from Pseudobulimina in having the
smaller chamberlets and secondary partitions visible on
the umbilical, rather than the spiral, side. In Geminospira
the chamberlets can be seen from both sides and are
peripheral in position. Alliatinella is similar to Cerobertina,
but only the basal aperture is always open and the vertical

slit is commonly closed, leaving only a small, rounded
opening in the face.}

Colomia CusuMmaN & BermUpEz, 1948, *495, p. 12
[*C. eretacea; OD]. Test free, elongate, conical,
early stage trochospiral, with 3 chambers in early
microspheric whorl, followed by more or less
well-developed biserial stage and finally uniserial,
with low cylindrical chambers; sutures may be
thickened and elevated; wall of aragonite, surface
may be hispid or smooth; aperture a terminal
crescentic slit, internal hemicylinder with thick-
ened borders extending from inside of aperture
to terminal wall of previous chamber, apertures
of successive chambers and internal columella
gradually changing in orientation at successive
angles of about 80°. U.Cret.-M.Eoc.(L.Lutet.), W.
Indies(Cuba)-USA-Eu. Fre. 642,56. *C. cre-
tacea, U.Cret., Cuba; 5ab, side, top views of holo-
type; 6, paratype with final chamber dissected to
show hemicylindrical columella; all X133
(*2117). Fic. 642,7. C. sp., UCret, USA
(Calif.); interior of final chamber showing shape
of hemicylindrical columella as seen in cross
section, X105 (*2117).

Cushmanella PaLMER & BermUDpEz, 1936, *1411,
p. 252 [*Nonionina brownii D’ORBIGNY in DE LA
Sacra, 1839, *1611, p. 45; OD]. Test free, in
nearly planispiral coil, involute, chambers increas-
ing rapidly in size, with one or more small sup-
plementary chambers at umbilical area of each
chamber on both sides of test; wall calcareous,
finely perforate except for equatorial oval area
just above primary aperture on final septal face;
arcuate, slitlike primary areal aperture, secondary
interiomarginal equatorial aperture, and small ac-
cessory apertures at sides of test at supplementary
chambers, tubelike internal partition attached only
at upper and lateral inner margins of primary
aperture, having free edges somewhat infolded at
each side of lower margin of aperture; lateral
tubular branches from partition opening at lateral
accessory apertures. Rec., Carib. Fic. 641,6,7.
*C. brownii (0'ORBIGNY), Cuba; 64,5, side, edge
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views of topotype, X30 (*117); 7a, optical sec.
of last chamber in side view, showing internal
tubular partition extending back from primary
areal aperture to attach at outer wall of previous
chamber and extending laterally to small acces-
sory apertures, secondary equatorial interiomar-
ginal aperture also visible; 75, optical sec. of last
chamber as seen from aperture, showing internal
partition wtih free infolded basal margin, primary
areal aperture, secondary basal aperture below and
smaller accessory lateral apertures at ends of tubu-
lar extensions from partition, with oval nonper-
forate arca of chamber wall above primary aper-
ture; both X120 (*946).

[On the original type slide of Noniomina brownii in the
D'ORBIGNY collections in the Museum National d'Histoire
Naturelle, Paris, examined by us in 1954, 3 specimens
are mounted. One of these is crushed beyond recogni-
tion; the other 2 are conspecific but neither agrees with
the original figures or descriptions given by b'ORrBIGNY
nor do they represent Cushmanella as generally under-
stood. It is possible that the original illustration and
description were based on the specimen which was later
destroyed and that more than one species was originally
erroncously regarded as identical. However, these specimens
appear much closer in all respects to D’ORBIGNY's figures of
Valvulina insequalis (*1393, pl. 7, fig. 10-12), being
distinctly trochospiral, with an umbilical flap of the last
chamber covering the umbilical area and a simple interio-
marginal aperture., This strongly suggests another possi-
bility as to disposition of the types of N. brownii. The
D’ORBIGNY types are mounted on tiny glass plates inserted
in vials, which in turn are glued to boards bearing the
printed labels. During our examination of this collec-
tion, it was noted that in some instances the glue at-
taching the vials to the labeled boards was dried and
cracked, and some of the vials had become detached.
Some of them had obviously been later reglued to the
boards, leaving open the possibility that the vial of N,
brownii may have been so detached and perhaps errone-
ously later fastened to the wrong board.——f{As the zbove-
mentioned specimens show none of the diagnostic features
mentioned by D'ORBIGNY in his original description (nor
even the same number of chambers per whorl), do not have
supplementary chambers, are not planispiral, have no
arcal aperture, and thus do not resemble the original fig-
ures, it is probable that the original type has been lost,
misplaced, or destroyed. In the interests of nomen-
clatural stability, we here recognize the species N.browmnii
(and Cushmanella, the genus based on it) as figured and
described by p’OrBioNY and all later workers, rather than
as represented by the above-mentioned questionable speci-
mens in the p’ORBIGNY collection.]

Geminospira MakivaMa & Nakacawa, 1941, *1206,
p. 243 [*G. simaensis; OD]. Test elongate, early
chambers in trochospiral arrangement, later un-
coiling and arcuate but somewhat asymmetrical,
secondary series of smaller chamberlets at inner
periphery and visible from both sides of test,
somewhat more extensive on umbilical side; su-
tures radiate, curved, slightly depressed; wall of
aragonite, finely perforate, surface smooth; aper-
ture an interiomarginal slit at base of final cham-
ber and nearly equatorial in position, with elon-
gate groove extending up face of final chamber
and broadening into ovate opening at upper end,
which remains as intercameral foramen when next
supplementary chamber is added. [Geminospira
was regarded as a synonym of Pseudobulimina by
Asano (1950, *52a, p. 2), but Geminospira differs
in having the secondary chambers visible from
both sides of the test, owing to their equatorial
position. The aperture was originally described
as a vertical slit, and the interiomarginal opening
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was not previously noted.] Plio.-Pleist., Japan.
Fic. 642,1,2. *G. simaensis, Pleist.; la-d, opp.
sides, edge, and oblique views showing chamber-
lets and apertures; 2, specimen with opened final

chamber to show intercameral foramen, X105
(*2117).
Psendobulimina Earpanp, 1934, *653, p. 133

[*Bulimina chapmani HeronN-ALLEN & EARLAND,
1922, *911, p. 130; OD (M)]. Test ovate to elon-
gate, with rapidly enlarging chambers in Jow
trochospiral coil, chambers internally subdivided
as in Robertina, suture formed by partial division
visible on spiral side but not on umbilical side;
aperture with 2 diverging slits as in Robertinoides,
walls of vertical slit in face extending inward to
connect with upper surface of preceding chamber,
only sutural slit opening into larger chamber cav-
ity, smaller chamber cavity without external open-
ing, but connecting internally to larger chamber.
Eoc.-Rec., N.Am.-Eu.-Antarctic-Pac.O. Fic.
641,9. *P. chapmani (HERON-ALLEN & EARLAND),
Rec., Antarctic; 9a-d, spiral, umbilical, edge, and
oblique umbilical views, X 56 (*2117).

Robertinoides HocLunp, 1947, *924, p. 222 [*Buli-
mina normani Gogs, 1894, *804, p. 47; OD].
Test elongate, in high trochospiral coil, chambers
divided by transverse partition formed by infold-
ing of wall, as in Robertina, chamber halves con-
necting by low opening under this partition against
earlier chambers; tubular chamber extension oc-
curring between 2 divergent slits of primary aper-
ture, opening into proximal half of chamber with-
in, and connecting with exterior by means of
oval opening into main aperture where its di-
vergent branches originate, primary aperture dou-
ble, with elongate slit or loop extending up face
of final chamber in position of internal partition,
and similar elongate slit along suture against
previous whorl at distal margin of chamber; ac-
cessory aperture also present on opposite side of
test where suture of internal partition meets spiral
suture, as in Robertina. Rec., Eu.(Sweden).
Fic. 642,3. *R. normani (Goks); 3a-c, opp. sides
and edge of neotype, X50 (*924); 3d, detached
final chamber viewed from within, showing 2
diverging slits of primary aperture, internal sep-
tum, accessory aperture, and tubular chamber ex-
tension with large rounded opening between pri-
mary apertural slits, X140 (*924).

Ungulatella Cusuman, 1931, *449, p. 81 [*U.
pacifica; OD). Test elongate, trochospiral, with
conical proloculus, later with sides nearly parallel,
and ovate section, chambers as seen in clarifying
oil (e.g., castor oil) each a full coil in length,
suggesting uniserial appearance, but with one
margin always overlapping other, and oblique
sutures visible on side from which aperture may
be seen; wall coarsely perforate, surface with tiny
pustules but apertural face clear, smooth and
polished, or may have faint radial striae; aperture
umbilical, appearing as recurved loop extending
up face from one side of final chamber. Rec., Pac.

Protista—Sarcodina

Frc. 642,4. *U. pacifica; 4a,b, side and edge
views of paratype showing apert. character, X192
(*2117).

[Originally included in the Buliminidae, Ungulatella was
regarded as an uniserial derivative from Buliminella and
Buliminoides. Later (*464, p. 101) it was stated to have
a high-spired, undivided coil and t0 be related to
Conicospirillina. It is here transferred to the Robertinidae
and regarded as more closely related to Robertina and
Colomia than to the above-mentioned Buliminidae.)

NOMINA INQUIRENDA

Diplostoma EBENSBERGER, 1962, *654A, p. 54 [*D.
stamesia; OD] [mon Diplostoma RAFINESQUE,
1817, nec pE FROMENTEL, 1860). Genus based on
16 specimens of type-species from U.Cret.
(Maastricht.), Ger.(Aachen). Placed in the Lageni-
dae (=Nodosariidae), it was said to occur as 1-,
2- or 4-chambered tests; chambers fusiform, with
radiate apertures at both ends of proloculus; later
chambers added simultaneously at each end, each
with radiate terminal aperture. [As this form of
growth is previously unknown in the Nodosariidae
or Polymorphinidae, we believe it probable that
these represent twinned specimens of a polymorph-
inid, perhaps one of the associated species of
Pyrulinoides or Pyrulina. However, if additional
evidence upholds the validity of this genus, it will
have to be renamed, since the name here cited is
a junior homonym,

Pseudonovella Kireeva, 1949, *1040A bis?. Pseu-
donovella was stated by A. D, MIKLUKHO-MAKLAY,
RaAuzer-CHERNOUsOVA & Rozovskaya in RAUZER-
CHERNoUsova & Fursenko (1959,%1509, p.208) to
be a subgenus of Novella GrozpiLova & LEBEDEvVA.
We have seen no citation for the original reference
to the genus, but it is probably in the publication
cited above, which we have been unable to locate
in any U.S. library. The type-species and method
of its fixation are also unknown to us. Pseudo-
novella differs from Novella (Novella) in the in-
volute, rather than evolute, character of the final
whorl.

GENERIC NOMINA NUDA
APPLIED TO
FORAMINIFERIDA

Acanthospira Reinsch, 1877, *¥1526, p. 177.

Amorphina PsrRkKerR in PARKER & JoNEs,
*1416, p. 278.

Amphigramma ReinscH, 1877, ¥1526, p. 177.

Askopsis DE FoLiN, 1881, ¥724, p. 138.

Asterorbitoides A. Sivestri, 1907, *1768, p. 86
(nom. nud., no species named). Seemingly pro-
posed for radiate lepidocyclines.

Bigeneropolis Mari1g, 1950, *1219, p. 50.

Calcidiscus GrozpiLova, 1960, *830, p. 44.

Caspirella N. K. Bykova, 1960, *¥263, p. 324,

Caucasinella MyatLyuk, 1960, *1333, p. 208.

Chaetotrochus EHRENBERG, 1866, *686, p. 76, 81.

Cheirammina pe FoLin, 1881, *724, p. 132.

1857,
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Cheiropsis e FoLiN, 1881, *724, p. 132.
Clavula pe FoLin, 1881, *724, p. 132 (non WRIGHT,
1859).

Clyphogonium Reinsch, 1877, *1526, p. 177.

Cosinella EMBERGER, MaGNE, REYRE & Sicar, 1955,
*701, p. 113.

Cyclogypsinoides A. SiLvesTri, 1937, *1787, p. 201.

Cylindrospira pe FoLin, 1883, *725, p. 318.

Dendropela pe FoLin, 1883, *725, p. 328; 1887,
*726a, p. 113.

Dillina MunNIER-CHALMAS & SCHLUMBERGER, 1883,
*1329, p. 862.

Diplomasta pE Forin, 1881, *724, p. 136.

Discolita RAFINESQUE, 1815, *1496, p. 140.

Discorbitoides A. SiLvestrI, 1907, *1768, p. 86. [No
type-species named. Seemingly proposed for non-
radiate discocyclinids. ]

Dyoxeia pE Forin, 1881, *724, p. 141.

Eilemammina pe Forin, 1881, *724, p. 132.

Eocyclammina BErmOpEz, 1950, *125, p. 225.

Eofrondicularia K. V. MIkLukHO-MagLAYy, 1954,
*1277, p. 42.

Eolituonella BermUpEZ, 1950, *125, p. 225.

Exseroammodiscus Povarkov, 1957, *1480, p. 34,
36.

Glaesneria BrotzeEN & BermUpeEz in BerMUDEZ,
1950, *125, p. 341.

Glandulinaria Daixn, 1960, *549, p. 197.

Globalternina IvaNova in SuBsoTINA, GLUSHKO &
Pisuvanova, 1955, *1848, p. 606.

Heterosteginella A. SiLvesTri, 1937, *1787, p. 117.

Ilyopegma pe FoLin, 1881, *724, p. 139,

Ilyoperidia o FoLin, 1881, *724, p. 139.

Ilyosphaera pE FoLin, 1883, *725, p. 328.

Ilyozotika pE FoLin, 1881, *724, p. 139,

Julia pE Forin, 1881, *724, p. 141 (mon GouLp,

1862).

Kikrammina pe Forin, 1881, *724, p. 132.

Limocaecum pE Forin, 1881, *724, p. 139.

Mallopela pE FoLin, 1881, *724, p. 140; 1883, *725,
p. 328.

Messina BroTzEN, 1960, *242, p. 13.

Neoarchaesphaera A, D. MiKLUKHO-MaKkLAY, 1958,
*1269, p. 131, fig. 1.

Nodulinella RHUMBLER in ANoNYMoUs, 1949, *22,
expl. pl. 8.

Nummularia Wepekinp, 1937, *2041, p. 111 (non
SOWERBY & SOWERBY, 1826).

Ophidionella be FoLin, 1881, *724, p. 140.

Ouladnailla EmBERGER, MacNE, REYRE & SiGaL,

1955, *701, p. 113.

Ovulida pe Forin, 1887, *726a, p. 114,

Palacocornuspira Bocpanovich, 1952, *152, p. 40,
41, 46, 57.

Pentasyderina Nicorucci, 1846, *1357, p. 205.

Praecosinella EMBERGER, MaGNE, REYRE & SicaLr,

1955, *701, p. 113.

Praerotalipora SALAy & SAMUEL in SCHEIBNEROVA,
1962, *1643A, p. 215 [*Globotruncana ticinensis
GanpoiFl, 1942, *768, p. 113].

Premnammina pE FoLiN, 1881, *724, p. 136.
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Psammechinus pe Fovrin, 1881, *724, p. 136 (non
Acassiz, 1864).
Psammolychna e FoLin, 1881, *724, p. 136.
Psammoperidia pE Forin, 1881, *724, p. 135.
Psammozotika pe FoLin, 1881, *724, p. 138.
Pseudocoscinoconus Speck, 1953, *¥1824.
Pseudolituola Marig, 1941, *1215, p. 21, 256.
Pscudosigmoilina BocpanovicH, 1952, *152, p. 41,
42, 158.
Pseudospiroloculina  BocpaNovich, 1952, *152, p.
41, 42, 152.
Ptyka e Forn, 1881, *724, p. 139.
Rectotrochamminoides FiscHERr, 1954, *719, p. 9.
Rhizopela pe FoLin, 1881, *724, p. 140.
Ropalozotika pe Forin, 1881, *724, p. 141.
Scarificatina Marig, 1950, *1219, p. 50.
Sphaerophthalmidium Poxornt, 1954, *1474, p. 59.
Stephanopela pe Fouin, 1881, *724, p. 140.
Toxinopsis DE FoLin, 1881, *724, p. 138.

UNRECOGNIZABLE GENERIC
NAMES APPLIED TO
FORAMINIFERIDA

Adherentina Spanper, 1909, *1823, p. 212 [*4.
rhenana). Placed by some authors as a synonym
of Cibicides, but it possesses a terminal aperture
and original description stated that it lacked pores.
Possibly similar to Karreria, but impossible to de-
termine from the inadequate figures and descrip-
tion.

Acolides pE MonTForT, 1808, *1305, p. 143 [*4.
squammatus].

Annulina TErQUEM, 1862, *1883, p. 432 [*4.
metensis]. Siliceous discs with thickened rim,
from L.Jur.(Lias.) of France and Germany, have
been referred to echinoderms (*1348a) and re-
garded as spicules (*1890), or may possibly be-
long to Radiolaria.

Apiopterina ZeorzewsklI, 1834, *2101, p. 311 [*4.
orbignyi]. A polymorphinid but unrecognizable
generically from description and figures; regarded
as synonym of Pyrulina p'OrsioNY, 1839 (*762,
p. 258). Should investigation prove this correct,
it would take precedence over Pyrulina.

Arethusa DE MonTForT, 1808, *1305, p. 303 [*A4.
corymbosa). Perhaps a member of the Poly-
morphinidae.

Aristeropora EHRENBERG, 1858, ¥683, p. 11. A tur-
binate rotaliid form.

Arthrocena MopeEr, 1791, *1291, p. 91.

Aspidodexia Enrenserc, 1872, *687, p. 276 [*A4.
lineolata).

Aspidospira EBRENBERG, 1844, *673, p. 75.

Auriculina Costa, 1856, *392, p. 259 [*A4. crenata]
(non Auriculina GrateLouP, 1838; mec Gray,
1847).

Buliminopsis Rzenak, 1895, *1605, p. 217 [*B.
conulus) (non Buliminopsis HEuDE, 1890).

Calatharia Zavressky, 1926, *2099, p. 87 [*C. per-
forata]. Unrecognizable form in thin section.
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Cameroconus MEUNIER, 1888, *1254, p. 234 [*C.

marmoris]. Apparently axial section of an en-
rolled foraminifer, unrecognizable,

Canopus pE MonTrorT, 1808, *1305, p. 291 [*C.
fabeolatus] (non Canopus Fasricius, 1803; nec
RAFINESQUE, 1840; nec WALKER, 1855; nec FeL-
DER, 1861; nec WoLLasTON, 1864).

Cantharus pE MonTrorT, 1808, *1305, p. 295 [*C.
calceolatus] (mnon Cantharus BoLTeN, 1798; nec
CUVIER, 1817; nec Scupper, 1882).

Canthropes pE MontrorT, 1808, *1305, p. 47
[*Canthrope galet (nom. neg., =Canthropes sp.))
[=Canthropus PaLLas in Oken, 1815, *1385, p.
335 (nom. van.); Cantharipes Acassiz, 1846, *6,
p. 64 (nom. van.)].

Cepinula ScHAFHAUTL, 1851, *1637, p. 49.

Cerataria ZaLEssky, 1926, *2099, p. 92 [*C. pul-
chella).

Chelibs pe MonTrorT, 1808, *1305, p. 307 [*C.
gradatus] [=Celibs SHERBORN, 1893, *1731a, p.
38 (nom. van.)].

Cidarollus pe MonTFoRT, 1808, *1305, p. 111 [*C.
plicarus).

Cimelidinm EHRENBERG, 1858, *683, p. 22 [*Gu:-
tulina? homeri EHRENBERG, 1858].

Clypeocyclina A. Sivestri, 1908, *1771, p. 154
[type, no recognizable species named.] “An in-
valid genus, defined theoretically, resembling Lin-
devina and Cycloclypeus,” *762, p. 456.

Colpopleura EnrenserG, 1844, *673, p. 74 [*Ro-
talia ocellata EHRENBERG, 1838].

Cortalus pE MonrtrorT, 1808, *1305, p. 115 [*C.
pagodus).

Craterularia RuumsLER, 1911, *1572a, p. 90, 100,
136. No species named in original paper and no
valid species yet described; probably represents a
Trochammina with boring organism.

Crustula ALLix in LECOINTRE & ALLix, 1913, *1117,
p. 46 [*C. complanata]. Type in Lecointre collec-
tion, BRGG, Paris, mounted in balsam, cracked
and unrecognizable.

Cucurbitina Costa, 1856, *¥392, p. 363 [*C. cruciata)
(non Cucurbitina ALEXANDER, 1833).

Cyclopavonina SiLvestri, 1937, *1787, p. 93 [*C.
cyclica).

Cylindria pE Grecorio, 1930, *817, p. 48 [*C.
minuta) (non Cylindria ZeTTERSTEDT, 1849, err.
pro Cylidria DEsvoipy, 1830).

Dexiopora EHRENBERG, 1861, *685, p. 304 [*D.?
megapora).

Dorbignyaea DesuavEes, 1830, *590, p. 231.

Dujardinia Gray, 1858, *812, p. 270 [*D. mediter-
ranea) (non QUATREFAGES, 1844; mec. GEDOELsT,
1916). Stated to be calcareous, with pores, and
intermediate between Rhizopoda and Porifera.
Elliptina HarTING, 1852, *883, p. 116. Included E.
inflata and E. truncata.

Epistominites Zavessky, 1926, *2099, p. 92 [*E.
formosulus).

Fusulinella (Ozawaina) Leg, 1927, *1119, p. 13
[*Nummulina antiquior RouILLIER & VOSINSKY,

Protista—Sarcodina

1849, *1588A, p. 337; SD GaLrLoway, 1933, *762,
p. 396].

Glandiolus pE MonTrorT, 1808, *1305, p. 315 [*G.
gradatus).

Grammobotrys EHRENBERG, 1844, *673, p. 95
[*Polymorphina? aculeara EHRENBERG, 1844].
Cusaman, 1944, *480, stated the type from
Loandra, South Africa, belongs to Virgulina, but
he used Virgalina in a more inclusive sense than
at present, and no information is available as to
wall structure and other diagnostic features. Could
be Cassidella, Fursenkoina, Brizalina, or Bolivina.

Gyrammina EmMer & FIckert, 1899, *692, p. 669
[*Trochammina annularis Brapy, 1876]. Un-
recognizable as based on the types in the Brapy
collection in the British Museum (Natural His-
tory).

Hedbergina BrONNIMANN & Brown, 1956, *235, p.
529 [*Globigerina seminolensis Harvton, 1927,
*879, p. 24]. Probably a Cretaceous form but de-
scribed from Pennsylvanian; unrecognizable (*164,
p- 39, 40).

Hemistegina Kaurmann, 1867, *¥1026, p. 150 [*H.
rotula).

Hemisterea EHrRENBERG, 1872, *687, p. 276 [*H.
nauttlus].

Hemisticta EHRENBERG, 1872, *687, p. 276 [*H.
amplificata).

Heterostomum EHRENBERG, 1854, *680, p. 22 [*H.
cyclostomum) [non Diesine, 1850 (pro Hetero-
stoma FiLiee1, 1837)].

Lagenopsis DE GrEcorio, 1930, *817, p. 48 [*L.
maliarda).

Lekithiammina pe FoLin, 1887, *727Aa, p. 128
[*L. aculeata) [=Leksthiammina o FoLin, 1881,
*724, p. 136 (nom. nud.)].

Lepista ZaLessky, 1926, *2099, p. 90 [*L. ornata)
(non Lepista WALLENGREN, 1863).

Lobularia Costa, 1839, *390, p. 186 [*L. vesicu-
losa] (non Lobularia Lamarck, 1816].

Lyrina Zsorzewski, 1834, *2101, p. 311
fischeri].

Mesopora EnrenBerc, 1854, *679, p. 377 [*M.
chloris] (non Mesopora WESMAEL, 1852).

Metarotaliella Greri, 1962, *822, p. 214 [*M.
parva). Incompletely described (only reproduc-
tive characters), not illustrated and test character
not mentioned, stated to be a small heterokaryotic
rotaliid with asexual development as in Rotdaliclla
(with 3 generative nuclei and one vegetative nu-
cleus), the agamont commonly giving rise to 12
gamonts; sexual reproduction with association in
pairs as in Rubratella, and resulting in a variable
number of amoeboid gametes. Apparently it is to
be more completely described later in the Archiv
fiir Protistenkunde. Rec., Fr.

Mirfa e Grecorio, 1890, *816, p. 260 [*M. subte-
traedra).

Mirga pe Grecorlo, 1930, *817, p. 49 [*Orbulina
(M.) permiana]).

[*L.
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Misilus pE MonTFORT, 1808, *1305, p. 295 [*M.
aquatifer].

Molnaria ZaLessky, 1926, *2099, p. 89 [*M. spinu-
lata].

Monocystis EHRENBERG, 1854, *680, p. 22 [*Miliola
(Monocystis) arcella]l (non Monocystis STEIN,
1848).

Nummulitella Dorren, 1948, *610, p. 291 [*N.
polystylata; OD]. Assigned by author to Num-
mulitidae; probably a rotaliid. U.Eoc., N.Z.

Oncobotrys EHRENBERG, 1856, *682, p. 172 [*O.
buccinum).

Orobias Eicawavrp, 1860, *691, p. 22, fig. 16 [*O.
aequalis].

Orthocerina D’ORBIGNY in DE LA Sacra, 1839,
*1611, p. 17 [*Nodosaria (0.) quadrilatera; OD
(M)] [=Nodosaria (Orthocérine) D'ORBIGNY,
1826, *1391, p. 255 (nom. neg.)].

[The type cannot be Nodosaria clavulus Lamarck, as
stated by GaLLoway, *762, as in 1826 p'OrsicNy (*1391,
p. 255) did not use a Latin name for the subgenus, only
the French vernacular; hence it was invalid. In 1839 when
the Latin designation was used by bp'OrBiGNY (*1611,
p. 17) only O. quadrilarera was mentioned by name, hence
is the type-species by monotypy, although p'OrBiGNY
stated that there were 2 species known to him, the other
being fossil from the Tertiary of the Paris area. PARKER
& Jones (*1417f, p. 433) stated that Nodosaria (Ortho-
cerina) clavulus did not belong to the genus, restricting
it w include only O. guadrilatera and 4 later described
species by Reuss. They erroneously stated O. murchisoni
(Reuss) to be the type, however. HERON-ALLEN & EArLAND
(1930, *915, p. 172) correctly regarded O. gquadrilatera
as the type-species. Other forms included by PARKER &
Jones have agglutinated tests, some of which are now
placed in Triplasia. HeroN-ALLEN & Earianp included
calcareous species now regarded as Tristix. Other species
placed in Orthocerina by various authors are to be placed
in Nodosaria, Pseudonodosaria, Geinitzina, and Amphi-
morphina, representing 4 or 5 families. The type-species is
poorly known from the original brief description only,
which does not state whether it is calcareous or ag-
glutinated, and it has not since been recognized in the
type area (Cuba, Jamaica), where it was stated to be rare.
Thus it is regarded as unrecognizable.]

Otostomum EuRENBERG, 1872, *687, p. 276 [*O.
strophoconus).

Ovolina TerQUEM, 1864, *1884, p. 285 [*Ovolina
fusiformis, =Qolina fusiformis Terquem, 1863].

Paronia Prever in Currussi, 1903, *330A, p. 74
[non Diamare, 1900] [*Nummulizes complanata
LaMarck, 1804].

Pectinaria ZaLessky, 1926, *2099, p. 94 [*P. costa-
ta) (non Pectinaria Lamarck, 1818).

Phanerostomum EHrReENBERG, 1843, *672, p. 409
[*P. integerrimum)).

Physomphalus ExrENBERG, 1856, *682, p. 172 [*P.
porosus].

Platyoecus EnrENBERG, 1854, #680, p. 23 [*P.?
squama).

Pleurites EHRENBERG, 1854, *680, p. 23 [*P. cretac).

Pleurostomina A. Costa, 1862, *389, p. 94 [*P.
bimucronata).

Pleurotrema EHRENBERG, 1840, *667, chart opposite
p. 120 [*P. calcarina).

Pseundastrorhizula WerzeL, 1940, #2047, p. 122
[*P. eisenacki]. Internal cast or “steinkern” of
a foraminifer from an Upper Cretaceous glacial
pebble in Denmark.

Pteroptyx EHrENBERG, 1873, *689, p. 151, 152
(non OLIVIER, 1902) [*P. vespertilio].
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Ptygostomum EHRENBERG, 1843, *672, p. 409 [*P.
oligoporum).

Raphanulina Zporzewski, 1834, *2101, p. 311
[*R. humboldtii]. A polymorphinid regarded as
equivalent to Globulina p’OrBiGNY (*762, p. 259)
but unrecognizable generically from the descrip-
tion and figures.

Renulina BLaxE, 1876, *144, p. 262 (non LaMarck,
1805; nec pE BLaINvVILLE, 1825) [*R. sorbyana).
Rhabdella p’ArcHiac & HamMme, 1853, *38, p. 351

[*R. malcolmi].

Rhaphidodendron Més1us,
[*R. album).

Rhynchoplecta EHrRENBERG, 1854, *679, p. 405 [*R.
punctata).

Rotalites Lamarck, 1801,
tuberculosa). Grignon, Fr.

Semseya Franzenau, 1893, *745, p. 358 [*S.
lamellata].

Septammina MErunier, 1888, *1254, p. 235 [*S.
renaulti].

Siderospira EHRENBERG, 1845, *675, p. 376 [*Sider-
olina? indica EHRENBERG, 1845].

Spiroplectina ScuuserT, 1902, *1682, p. 84 (non
CusumMan, 1927). No species named. Early stage
as in Spiroplecta, later as in Frondicularia, but not
stated whether calcareous or agglutinated.

Spiropleurites EnrRenNBERG, 1854, *678, p. 237.

Strophoconus EHRENBERG, 1843, *670, p. 166 [*S.
cribosus]. Cusaman (1927, *434) stated that one
of the species, S. auricula, was a young Virgulina,
but no information is available about the type-
species.

Synspira EHRENBERG, 1854, *680, p. 24 [*S. #ri-
quetra).

Tinoporus pE MonTForT, 1808, *1305, p. 147 [*T.
bacularus]. See discussion by LoesLicH & TaPPan
(1962, *1186).

Trioxeia pE FoLin, 1888, *727, p. 110 [*T. ed-
wardsi] [=Trioxeia DE FoLin, 1881, *724, p.
141 (nom. nud.)].

Upsonella W. L. Moorg, 1959, *1308A, p. 995 [*U.
typus; OD]. “Unilocular, subspherical, spinose
foraminifer characterized by a distinctive furrow
or attachment scar which is developed along the
base of the test and which has a narrow flap or
rim around its periphery. The multiple apertures
of this form are probably associated with the
spines (*1308A).” L.Penn., USA(Tex.).

{Whether the genus is agglutinated or granular calcareous
in wall character it is not stated, hence it is uncertain
whether it is close to Parathurammina, Astrorhiza, Thuram-
mina, or Archacochitinia. Although nomenclatorially vali-
dated, the above genus is thus unrecognizable, without
further published description and illustration. Although
more complete description may be found in the unpublished
dissertation, of which the above reference is an abstract,
the dissertation is not a publication. Neither the sale of
microfilm nor Xerox reproduction from the microfilm
consists of publication, and (ICZN, 1961, Art. 8) *‘a work
when first issued must (1) be reproduced in ink on paper
by some method that assures numerous identical copies;
and (4) not . . reproduced or distributed by a for-
bidden method.” According to Art. 9 (1) ‘‘distribution
of microfilms, or microcards, or matter reproduced by
similar methods'" does not constitute publication,]

Volutaria Zavressky, 1926, *2099, p. 95 [*V. po-
roniei].

1876, *1292, p. 115

*1084, p. 401 [*R.
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Volvotextularia G. Termier & H. TerMier, 1950,
*1882, p. 33, 39 [*V. polymorpha)] [=Volvo-
textularia G. TerMIER & H. TERMIER, 1947, *1881,
table p. 146, 147, 271 (nom. nud.)].

GENERIC NAMES
ERRONEOUSLY APPLIED TO
FORAMINIFERIDA

Aguayoina BermUDpEz, 1938, *120, p. 386 [*A4.
asterostomata). Anthozoan.

Ammosphaeroides Cusuman, 1910, *404a, p. 51
[*A4. distoma) [=Arammosphaerium RHUMBLER,
1913, *1572b, p. 348 (nom. van.) (obj.)]. In-
organic, mineral coating on a sand grain.

Archaelagena HowcHin, 1888, *965, p. 539 [*La-
gena howchiniana Bravy, 1876] [=Archealagena
HarvTon, 1927, *879, p. 24 (nom. null.) (obj.)].
A plant.

Balanulina Rzenak, 1888, *1603, p. 265 [*B. kitt-
lii). May be a barnacle, bryozoan, or coral, or a
foraminifer. Unrecognizable.

Birrimarnoldia Hovasse & CouTurg, 1961, *964,
p. 1054 [pro Arnoldia Hovasse, 1956, *963, p.
2584 (non MavEer, 1887, non KiEFFER, 1895, non
Werassenko, 1931)] [*Arnoldia antiqua Hovassg,
1956; OD]. Minute siliceous and iron oxide
globules from Precambrian of Africa, probably
inorganic.

Cadosina WanNNER, 1941, *2038, p. 79 [*C. fusca].
Member of family Cadosinidae of Tintinnina.
Cadosinella VoocLer, 1941, *2015, p. 282 [*C.
gracillimoides]. Member of family Cadosinidae of
Tintinnina.

Capsulina Secuenza, 1880, *1713, p. 375 [*C.
loculicida]. Originally described as a foraminifer,
probably echinoderm pedicellaria.

Cayeuxina GarLroway, 1933, *¥762, p. 156 [*C. pre-
cambrica], Probably inorganic.

Cellulina Zsorzewski, 1834, *2101, p. 308. Alga.
Cercidina VoGLER, 1941, *2015, p. 290 [*C. supra-
cretacea]. Probably member of Tintinnina.
Cheilosporites WinnNer, 1903, *2029, p. 98 [*C.
tirolensis]. Problematica, described from non-
oriented limestone sections, originally and here
regarded as algal in nature, later variously re-
ferred to sponges and foraminifers. Consists of
large branching colonies (to 5 cm.), of uniserial
chambers up to 4 mm. diam., with axial siphon;
wall of calcite grains. The chambers show very
little increase in size as added and some apparent
branches have series of chambers approximately
half of normal size, without a gradual change in
size as is common in foraminiferal ontogeny. Made
the monotypic basis for the family Cheilosporitidae
A. G. Fiscuer (1962, *718, p. 123). U.Trias.,
Bavaria.

Chuaria WarcorT, 1899, *2032, p. 234 [*C. circu-
laris]. Algonkian, Chuar terrane, USA (Ariz.).
Cochleatina E. V. Bykova, 1956, *258, p. 12 [*C.

Protista—Sarcodina

plavinensis]. A bryozoan, probably Corynoirypa
BassLer, 1911,

Coelotrochium ScHLUTER, 1879, *1670, p. 668.
Alga.

Coscinoconus LEupoLp in LeupoLp & BiGLER, 1936,
*1130, p. 618 [*C. alpinus]. According to MasLov
(1958, *1232) this is an alga.

Cysteodictyina CarTer, 1880, *296, p. 448 [*C.
compressa). Placed by CARTER in a new group
Testamoebiformia; probably calcareous alga.

Dexiospira EnrRENBERG, 1859, *684, p. 309 (non
Dexiospira CAULLERY & MesniL, 1897). Inorganic
concretionary masses.

Discoidina TErQUEM & BErRTHELIN, 1875, *1893,
p. 15 [*D. ligsica] (non Discoidina Stein, 1850).
Incertae sedis; not a foraminifer.

Girvanella NicHoLsoN & ETHERIDGE, 1878, *1356,
p- 23 [*G. problematical [=Argirvanellum
RuumsLER, 1913, *1572b, p. 386 (nom. van.)].
Alga.

Goniolina p’OrBiGNY, 1850, *1397b, p. 41 [*G.
hexagona). A plant fossil.

Holocladina CarTer, 1880, *296, p. 447 [*H. pus-
tulifera). Placed by CarTER in a new group Testa-
moebiformia; probably calcareous alga.

Keramosphaerina StacHe, 1913, *1829, p. 659, 666
[*Bradya tergestina Stacue, 1889] ([=Bradya
StacHE, 1889, *1828, p. 35, 89 (obj.) (non Bradya
Boeck, 1873; nec Bradya CarTer, 1877)]. Prob-
ably a hydrocoralline.

Ladinosphaera OBerHAUSER, 1960, *1384, p. 44 [*L.
geometrica). Questionably organic, probably small
limonitic “concretions” in geometric arrangement.

Matthewina GaLLoway, 1933, *#762, p. 157 [*Globi-
gering cambrica MatTHEW, 1895]., Probably in-
organic.

Millarella CarTEr, 1888, *298, p. 178 [*M. canta-
brigiensis]. Not a foraminifer.

Nodoplanulis Hussey, 1943, *975, p. 166 [*N.
elongata]. An isopod appendage (*1303, p. 151,
152).

Polytrema Risso, 1826, *1579b, p. 340 (non RaFIN-
ESQUE, 1819, non Férussac, 1822, non D’ORBIGNY,
1850). A bryozoan.

Protocyclina Paarzow, 1922, *1404, p. 35 [*P. lia-
sina]. Not a foraminifer, but echinoderm ossicle.

Psammosiphon Vine, 1882, *2006, p. 390 [*P.
amplexus) (non Psammosiphon RHUMBLER, 1913).
Not a foraminifer; possibly Annelida.

Pseudogypsina Trauth, 1918, *1948, p. 243 [*P.
multiformis]. Probably a calcareous alga.

Rhaphidoscene Jennings, 1896, *988, p. 320 [*R.
conica]l [=dArrhaphoscenum RHUMBLER, 1913,
*1572b, p. 346 (obj.) (mom. van.)]. Represents
young of the sponge Tentoriun.

Siphonema BornEMANN, 1886, *175, p. 17. Alga.

Spirocerium EHrRENBERG, 1858, *684, p. 310 [*S.

priscum). Inorganic; globular mass of “glau-
conite.”
Spongina pE Grecorio, 1930, *817, p. 8, 48

[*Globigerina (S.) permica]. Described as a sub-
genus of Globigerina; not a foraminifer.
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Stoliczkiella CarTER, 1888, *298, p. 173 [*S. theo-
baldi]. Probably an echinoid.

Stomiosphaera WannEer, 1940, *2038, p. 76 [*S.
moluccana). Similar to Cadosina, but with per-
forate walls, probably related to Tintinnina.
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Terquemina Garroway, 1933, *762, p. 157 [*T.

devonica). Not a foraminifer.

Wetheredella Woop, 1948, *2072, p. 20 [*W. silu-

rica]. Composed of subcircular, radially layered
calcite tubes, encrusting and irregularly branching
in habit; doubtfully a foraminifer, probably algal.

Order REITLINGERELLIDA Vologdin, 1958

[Order Reitlingerellida Vorocpin, 1958, p. 405]

Shell free, consisting of narrow tubular
chamber of constant diameter (0.016-0.017
mm.) coiled in expanding spire, cylindrical
helical spire, or with early glomerate coil.
[Genera here included were originally re-
garded as foraminifers, and some have since
been considered as algae (e.g., Obruchevella,
Cavifera, Glomovertella, Syniella) (FELias,
1954, *697, p. 52). Although their sys-
tematic position is doubtful, they are here
listed and figured. No attempt is made to
evaluate the validity of these similar-appear-
ing forms.] L.Cam.-U.Ord.

Family REITLINGERELLIDAE
Loeblich & Tappan, n.fam.

Characters of order. L.Cam .-U.Ord.

Reitlingerella Vorocpin, 1958, *2018, p. 408 [*R.
densa; OD}. Test with system of tubular cham-
bers, closely appressed, with curved loops of differ-
ing form and orientation. L.Cam., USSR(Tuva).

Fic. 643,1. *R. densa, X210 (*2018).

Bostrychosaria Vorocpiv, 1958, *2018, p. 406 {*B.
bistorta; OD]. Closely spiraling tube, 0.017 mm.

4

3

Lebedevaella

2
Bostrychosaria

Flexurella

Lukaschevella

diam., with elongate axis of spiraling, entire speci-
men being of equal diameter throughout and ap-

proximately cylindrical. L.Cam., USSR(Tuva).
Fic. 643,2. *B. bistorta, holotype, X210
(*2018).

Cavifera REYTLINGER, 1948, *1559, p. 80 [*C. con-
cinng; OD). Tube coiling in single whorl, approx.
0.08-0.09 mm. diam., leaving broad central cavity;
wall calcareous, microgranular; end of tube open.
Cam., USSR (Yakutiya). Fic. 644,1. *C. con-
cinna, X215 (*1559).

Chabakovia Vorocpin, 1939, *2017, p. 221, 255
[*C. ramosa, OD]. Small dendritic branches
formed by series of bulbous chambers, with parti-
tions convex in direction of growth; wall calcare-
ous, nearly opaque. [Originally described as an
alga, Chabakovia was regarded by Evrias (*696)
as a foraminifer belonging to the Ptychocladiinae.
The complex, chambered branching form is of
a more advanced nature than would be expected
in early Paleozoic foraminifers, and Chabakovia
is tentatively here placed with the Reitlingerellida,
although it may possibly belong to the algae.]
M.Cam., USSR (Ural Mts.). Fic. 645,1. *C.
ramosa; la-c, typical specimens, X40 (*2017).

Flexurella Vorocpin, 1958, *2018, p. 407 [*F.
obyoluta; OD), Shell tubular, flattened, more or

@
LC)

Kordeella

10 ll@

Tuvaellina

Fic. 643. Reitlingerellidae; 1, Reitlingerella; 2, Bostrychosaria; 3,4, Flexurella; 5-7, Kordeella; 8, Lebe-
devaella; 9,10, Lukaschevella; 11, Tuvaellina (p. C787-C789).



Glomovertella

Protista—Sarcodina

Turbienta

Fic. 644. Reitlingerellidae; 1, Cavifera; 2,3, Glomovertella; 4, Syniella; 5, Parasyniella; 6, Obruchevella;
7-9, Turbienta (p. C787-C789).

less discoidal, in early stage coiled in 2 or 3 whorls,
later stage with arcuate loops. L.Cam., USSR
(Tuva). Fic. 643,3,4. *F. obvoluta; X210
(*2018).

Glomovertella REYTLINGER, 1948, *1559, p. 80 [*G.
firma; OD]. Test free or attached, with globular
initial chamber followed by tubular chamber of
1 or 2 whorls and with later loops in changing
planes of coiling; wall calcareous, finely granular;
aperture at open end of tube. Cam., USSR.
Fic. 644,2,3. *G. firma; 2, paratype, X240
(*1565); 3, holotype, X244 (*1559).

Kordeella Vorocpin, 1958, *2018, p. 407 [*K.
campylodroma; OD]. Test consisting of compact
closely looped tube of 0.017 mm. diam., some-
what produced in direction of growth. L.Cam.,
USSR (Tuva). Fic. 643,5-7. *K. campylo-
droma; X210 (*2018).

Lebedevaella Vorocpin, 1958, *2018, p. 408 [*L.
involventis; OD]. Test to 0.28 mm. in length and
0.14 mm. in breadth, consisting of narrow tubu-
lar chamber 0.020 mm. diam., forming interwoven
loops transverse to flat axis. L.Cam., USSR(Tuva).

Fic. 643,8. *L. involventis, X210 (*2018).

Lukaschevella Vorocpin, 1958, *2018, p. 408 [*L.
spiralis; OD]. Tubular chamber coiled in high
spire, with slight variation in dimensions. L.Cam.,
USSR (Tuva). Fic. 643,9,10. *L. spiralis;
X210 (*2018).
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Obruchevella REYTLINGER, 1948, *1559, p. 78 [*O.
delicata; OD]. Elongate cylindrical form, con-
sisting of elongate tube of equal diameter coiled
in tightly closed spire, not around central cavity;
wall calcareous, finely granular; communication
with exterior at open end of tube. L.Cam., USSR
(Yakutiya). F1c. 644,6. *O. delicata; holo-
type, X244 (*1559).

Parasyniella E. V. Bykova, 1961, *260, p. 67 [*P.
geniculosa; OD]. Test free, globular, consisting
of numerous chambers of rectangular section or
irregularly arranged tubes without visible orderly
arrangement; wall calcareous, dark in thin sec-
tion, fine-grained; aperture not observed, cham-
bers interconnected by openings in walls or by
open tubular branches. U.Ord.(Caradoc.), USSR
(N.Kazakh.). Fic. 644,5. *P. geniculosa;
holotype, X47 (*2112).

Rectangulina ANTROPOV, 1959, *25A, p. 30 [*Syn-
iella tortuosa ANTrOPOV, 1950, *25, p. 31; OD].
Test irregularly angular in form, consisting of
groups of closely arranged, regular, prismatic,
quadrate chambers in parallel rows, groups of
parallel chambers variously oriented relative to
each other and to test exterior; aperture unknown.
[Syniella was regarded originally as of uncertain
systematic position, and later placed in the Order
Reitlingerellida, Subclass Foraminifera by Voroc-
piN, 1958 (*2018). ANTROPOV regarded Rec-




Fic. 645. Reitlingerellidae; 1, Chabakovia
(p. C787).

tangulina as of uncertain position, possibly algal.
It undoubtedly is related correctly to the Reit-
lingerellida, although the true systematic position
of the entire group is uncertain.] U.Dev.(L.
Frasn.), USSR (Tatar - Bashkir - Kuybyshevsk - Ud-
murt). Fic. 645A. *R. tortuosa (ANTROPOV),
N.Russian platform (Shugurian region); sec. of
holotype, X 67 (*25).

Syniella REyTLINGER, 1948, *1559, p. 81 [*S. in-
venusta; OD]. Test appears to be elongate irregu-
larly bending tube which may be bent double;
wall calcareous, finely granular; aperture not ob-
served. L.Cam., USSR (Yakutsk). Fic. 644,4.
*S. invenusta; long. sec. of holotype, X244
(*1559).

Fic. 645A. Reitlingerellidae; Rectangulina
(p. C788-C789).

Turbienta E. V. Bykova, 1961, *260, p. 65 [*T.
bifida; OD]. Globular proloculus followed by
tubelike undivided second chamber which at first
coils in 1 or 2 flat whorls, then with 2 coils in
opposite directions in high cylindrical open spires;
wall calcareous, fine-grained; aperture at open
end of tube. U.Ord.(Caradoc.), USSR(N.Kazakh.).
Fic. 644,7-9. *T. bifida; 7, holotype, X 107;
8, paratype, X220; 9, diagram, enlarged (*2112).
Tuvaellina Vorocpin, 1958, *2018, p. 406 [*T.
prima; OD]. Low spiraling tube of 0.016 mm.
diam., with slight connections of one whorl to
another. L.Cam., USSR(Tuva). Fic. 643,11.
*T. prima; X260 (*2018).

Order XENOPHYOPHORIDA Schulze, 1904

[nom. correct. LoesLicH & Taepan, 1961, p. 318 (pro order
Xenophyophora Scuurze, 1912, p. 41, nom. transl. ex
group Xecnophyophora Schurze, 1904, p. 1387)]——[All
synonymic citations refer to order status unless otherwise
stated; dagger(t) indicates partim]——[=Domatocoelat
Haecker, 1889, p. 8; =—Xenophyophoren Scuurze, 1905,
p. 6 (nom. neg.); —suborder Arxenophyria RHUMBLER, 1913,
p. 339 (nmom. van.); —Xenophiophorae CHaTTON, 1925, D.
76; —suborder Xenophyophora Jirovec, 1953, p. 335 (nom.
transl.)]——[ =Myxozoat ScHeroTIEFF, 1912, p. 267; =Myce-
tozoidat ScHepoTieErF, 1912, p. 267)]——[=Psamminidea
PocHE, 1913, p. 202]

Multinucleate plasmodium containing nu-
merous clear solid bodies (granellae), and
forming pseudopodial network enclosed in
system of hollow tubes (granellarium),
some tubes (stercomarium) also containing
dark bodies (stercomata), probably of fecal
nature, and may contain xanthosomes, tiny
red or yellow highly refractive spherical
bodies; tube system composed of hyaline or-
ganic substance resembling spongin, and
interspaces containing pseudoskeleton of for-
eign matter (xenophya), including sand
grains, sponge spicules, tests of foraminifers,
radiolarians or diatoms; reproduction prob-
ably by swarm spores. [Deep-water forms.]
Rec.

© 2

These organisms have been described as
sponges (*851), agglutinated foraminifers
(*803), Labyrinthulida or Mycetozoa
(*1647). There is no trace of cell differen-
tiation, tissue or organ formation, such as is
found in sponges. As living organisms have
not been studied (only preserved material
was used) the pseudopodial character is un-
known. The presence of stercomata relates
these to many rhizopods, as such bodies
have been reported in the orders Gromida
and Foraminiferida (*1701). The plasmo-
dium in the granellarium, containing nuclei,
may disintegrate into single isolated mono-
nucleate cells. The plasma lumps at the
ends of the granellarium branches are com-
parable to such lumps formed in other
rhizopods, the pseudopodial complex of
which retracts under unfavorable condi-
tions.

The Xenophyophorida differ from the
Labyrinthulida in having a skeleton of for-
eign particles, in the character of the tube
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Stannoma

Fic. 646. Stannomidae; 1,2, Stannoma; 3, Stannarium (p. C790-C792).

systems, granellae and stercomarium, and
the linellae of the Stannomidae. The linellae
are similar in form and perhaps correspond
to the capillitium of the Mycetozoida, but
the capillitium is formed within the plas-
modium fruiting body and the linellae lie
outside of this. The Xenophyophorida differ
from Foraminiferida in having the loose
internal skeleton of xenophya in which the
protoplasma-filled tubes are freely sus-
pended, the test of agglutinated Foramini-
ferida enclosing the protoplasm. The linel-
lae of the family Stannomidae are com-
pletely different from anything found in the
Foraminiferida. The Xenophyophorida are
regarded as belonging to a separate order
intermediate between the Foraminiferida

and Labyrinthulida (*1700).
Family STANNOMIDAE Haeckel, 1889

[Stannomidae Haecker, 1889, p. 7, 8, 54] [=subfamily

Stannomida Lankester, 1909, p. 286 (nom. transl.);

—tXenophyophoridae Lankester, 1909, p. 286 (nom. nud.)]

——[=Neusininae Cusaman, 1910, p. 129; —Neusinidae
CusHMAN_ 1927, p. 29 (nom. transl.)]

Expanded flabelliform or branching body,
flexible in Lfe, with xenophya (foreign

© 2009 University of Kansas Paleontological Institute

bodies) held together by smooth, strongly
refractive spongin-like threads, rounded in
section, up to several mm. in length and 1
to 12 microns in diameter (linellae), ex-
panding in size where they attach to the
xenophya. Rec.

Stannoma Haecker, 1889, *851, p. 72 [*S. den-
droides; SD LoeBLICH & TaAPPAN, herein] [=Stan-
noplegma Haecker, 1889, *851, p. 74 (type,
Stannoma coralloides HaeckeL, 1889)]. Arbores-
cent body (height to 8 cm.), with numerous free
or anastomosing cylindrical branches, originating
from nearly cylindrical pedicle (length 1-3 cm.,
diam. 2-5 cm.) terminating basally in a soft, finely
fibrous mass; internal structure with abundant
linellae (av. diam. 4 microns). [Originally de-
scribed with two included species but no type
designated, although S. coralloides was stated pos-
sibly to represent a distinct genus.] Rec., C.Pac.
(2,400-2,600 fathoms). Fic. 646,1. *S. den-
droides, trop. Pac.; la, exterior, X1.3; 15, frag-
ment of section, showing stercomarium (), xeno-
phya (x), linellae (1), X26; Ic, same, X100
(*851). Fic. 646,2. S. coralloides HAECKEL,
trop.Pac.; X2 (*851).

Stannarium Haecker, 1889, *851, p. 69 [*S. con-
cretum Haecker, 1889, p. 71; SD LoEBLICH &




Xenophyophorida C/91

TappaN, herein]. Branched lamellar body, with from these; xenophya consisting of Radiolaria or
2 primary vertical leaves, which are either free or Globigerina tests, linellae regular, thin (diam.
grown together, and secondary leaves budding 2-8u) and elongate. Rec., C.Pac. (2,600-2,900

Fic. 647. Stannomidae; 1-4, Stannophyllum (p. C792).

© 2009 University of Kansas Paleontological Institute



C792

fathoms). Fic. 646,3. *S.
side, top, and base, X1 (*851).
Stannophyllum Haecker, 1889, *851, p. 60 [*S.
zonarium Haeckeir, 1889, p. 62; SD LoEBLICH &
Tappan, herein (=S. flabellum HarckeL, 1889,
=Neusina agassizi Goks, 1892)] [=Psammophyl-
lum Haecker, 1889, p. 49 (type, P. flustraceum
Haecker, 1889, p. 51; SD LoesLicH & Tappan,
herein); Neusina Gots, 1892, p. 195 (type, N.
agassizi Goks, 1892, obj.)]. Thin foliaceous or
flabelliform erect body (diam. 4-24 cm.) arising
from simple short pedicle expanding basally; sur-
face may be marked by concentric furrows, may
have loosely bound free linellae (length to 2 ¢cm.)
near margins, linellae forming dense network on
both surfaces, with numerous embedded xenophya;
stercomarium dendritic, occupying considerable
portion of body and containing numerous xantho-
somes; granellarium filled with uniform plasma,
containing granellae and evenly distributed nuclei
(diam. 4p) with some larger nuclei (diam. 6-8x)
that have a distinct nuclear membrane, a dense
network of chromatin, and 1 or 2 spherical homo-
genecous nucleoli. Rec., E.Pac. (1,740-2,200
fathoms), trop. Pac.-N.Pac.-W.Ind.O. (2,100-2,900
fathoms). Fic. 647,1-3. *S. zonarium; 1,
trop. Pac., X1 (*1700); 2a, E.Pac, X0.5; 25,
transv. sec. (transmitted light), X11 (*803); 3e,
margin, X30; 35, sec. showing granellarium (g),
stercomarium (s), linellae (/), and xenophya
(x), X70 (*851). Fic. 647,4. S. flustraceum
(HageckeL), N.Pac.; 44, X0.5; 45, distal surface,
showing apertural openings (a), X12; 4¢, same,
X 4; 4d, section showing linellae (1} and xenophya
(x), X150 (*851).

Family PSAMMINIDAE Haeckel, 1889

(Psamminidae Haecker, 1889, p. 7, 8, 32] [=Psamminae

LenpenrFeLp, 1886, p. 589 (nom. nud., pro Psammella Len-

DENFELD, ms.); =—subfamily Psamminidae LaNkEsTER, 1909,

p. 286 (mom. transl.)]——[ =tXenophyophoridae LANKESTER,
909, p. 286 (nom. nud.))

concretum; 3a-c,

Body discoidal or an irregular lump or
crust; with xenophya cemented together
and enclosed by transparent maltha; no
linellae. Rec.

Psammina Haecker, 1889, *851, p. 34 [*P. globi-
gerina HaeckEeL, 1889; SD LoesLicH & TappaN,
herein) [=Psammoplakina HaeckeL, 1889, *851,
p- 35 (type, P. discoidea HaECKEL, 1889 —=Psam-
mina plakina Haecker, 1889)]. Body discoidal
(diam. 20-30 mm., thickness 1.5-3.5 mm.), with
thin flat plates of cemented xenophya, commonly
foraminiferal, rarely radiolarian tests; oriented
arborescent stercomarium, branches (diam. 0.3-
0.5 mm.), and dichotomously branching granel-
lariure, with jelly-like mass predominant and
granellae scattered; distinct and large pores on
peripheral margin or upper surface. [Psammina
originally included 3 species without type citation
(*851). The description of P. plakina stated that
it differed sufficiently from the 2 typical species
to be the type of a new genus. Psammoplakina dis-

Protista—Sarcodina

coidea is thus an objective synonym of Psammina
plakina. P. plakina and P. globigerina are con-
generic (*1700).] Rec., S.Atl.-trop.Pac. (1,100 to
2,750 fathoms). Fic. 648,1-3. *P. globigerina,
trop. Pac.; la,b, top and edge, X10; 2, section
showing radiating stercomarium (s), anastomosing
granellarium (g), X10; 3, decalcified fragment,
as above, with few xenophya (x) remaining con-
sisting of radiolaria, X100. Fic. 648,4,5. P.
plakina HaeckEL, S.Atl.; 44,6, top and edge, X5;
5, vert. sec. showing platelike upper and lower
layers of xenophya (x) and apertural pores (a),
X35 (*851).

Cerelasma HaeckeL, 1889, *851, p. 45 [*C. gyro-
sphaera HaeckeL, 1889; SD LoesLicH & Tappan,
herein). Globular or tuberose body; differing from
Psammina in rich secretion of spongin-like organic
matter (maltha) forming a thin lamellar frame-
work for entire body, and also enclosing xenophya
(usually Radiolaria) in small sacculi; numerous
anastomosing tubes of stercomarium containing
plasmodia, with some dark-colored grains or ster-
comata; granellarium  containing nuclei and
granellae, Rec., trop.Pac. (2,000-2,425 fathoms).

Fic. 648,6. *C. gyrosphaera; 6a, exterior,
X0.5; 65, part of transv. sec., showing maltha
(m), surrounding xenophya (x), and anastomosing
stercomarium (s), X50; 6¢, same, without xeno-
phya, X150 (*851).

Holopsamma Carter, 1885, *297, p. 211 [*H.
laevis CarTER, 1885, p. 212; SD LoEBLICH &
Tappan, herein]. Body massively tuberose or
lumpy, with groups of apertural pores at crest of
prominent ridges or projecting lobes; differing
internally from Cerelasma in absence of sacculi
around xenophya, and from Psammopemma in
restriction of apertures to ridges or lobes; internal
structure similar to Psammetta, but with addition
of dark clublike masses near granellarium (latter
may form network enclosed in clear sheath, and
may contain small bodies as does stercomarium).
[Original description (*297) included 5 species,
type not cited, of which 2 were removed to
Psammopemma (*851), remaining species not
since recognized, and never figured. H. argilla-
ceum HareckeL probably=H. laevis CarTER, as
both are described as lobose, other species hemi-
spherical, globular, massive.] Rec., N.Atl.-8.Pac.-
S.Australia (1,675-2,270 fathoms). Fic. 649,1.
H. argillaccumm Haeckir, S.Pac.; la, exterior,
X2; 15, vert. sec., X2.5 (*851).

Psammetta ScHuLzE, 1905, *1700, p. 6 [*P. ery-
throcytomorpha Scuurze, 1905]. Biconcave circu-
lar discs (diam. 2-3 cm.), periphery rounded,
thickness constant (5-12 mm. depending on test
size); surface roughened, feltlike texture, olive
or brownish green; xenophya consisting largely
of dense network of radially oriented siliceous
sponge spicules and less abundant foraminiferal
tests; granellarium of dichotomously branched but
not oriented, light yellow tubes, open at ends but
with some short branches having viscous spheri-




Xenophyophorida C793

cal terminations, filled with granellae (diam. 1-3x) straight strands of arborescent stercomarium

and with definite cell nuclei (diam. 3x) at inter- (diam. 0.1-0.2 mm.), arising at center of disc
vals of 10u within the tubes; dark brown, nearly and enlarging and branching outward with irregu-

Cerelasma

Psammetta

8 Te

Fic. 648. Psamminidae; 1-5, Psammina; 6, Cerelasma; 7-9, Psammetta (p. C792-C794).
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Holopsamma

Psammopemma

Fic. 649. Psamminidae; I, Holopsamma; 2, Psammopemma (p. C792, C794).

larly spaced knotlike thickenings and containing
yellowish to dark greenish brown globular ster-
comata (diam. 10-40u) which-are acid- and dye-
resistant; all structures surrounded by thin mem-
branous spongin-like sheath or binding material,
with expansions as putty-like mass at points of
junction, sheath thin over xenophya, solid and
firm over stercomarium, and dense over granel-
larium, except for spherical bulbous ends of
branches; smooth, spherical xanthosomes (diam.
1-10p) occurring inside stercomarium and free
between strands, are highly refractive and yellow-
red (garnet) in color. Rec., Ind.O.-E.Afr. (depth
1,668 m.). Fic. 648,7-9. *P. erythrocyto-
morpha, Ind.O.; 7a-c, top, edge and vert. sec.,
X1; 8, single complete portion of granellarium,

X 10; 9, sec. showing stercomarium (s), granel-
larium (g) and xenophya (x) of sponge spicules,
X 65 (*1700).

Psammopemma Marsuarr, 1881, *1227, p. 113
[*P. densum MarsHaLr, 1881, OD (M)]. Irregu-
lar massive or lumpy body, entire surface with
numerous small pores, no large openings as in
Psammina and Holopsamma; xenophya of fora-
minifers or radiolarians, not enclosed in sacculi
like those of Cerelasma; narrow branched tubes
of granellarium interwoven with anastomosing
tubes of stercomarium. Rec., trop.Atl.-trop.Pac.
(2,400-2,600 fathoms). Fic. 649,2. P. radio-
larium HaeckEeL, trop.Pac.; 24,6, side and basal

views, X2 (*851).

Order LABYRINTHULIDA Lankester, 1877

[In synonymic citations superscript numbers indicate taxo-
nomic rank assigned by authors (Iseries, 2section, 3suborder,
4order, Ssubclass, ®class) and a dagger(t+) indicates partim]
——[=¢Labyrinthulida LaNkEsTER, 1877, p. 442; =SLaby-
rinthulidea LaNkEsTER, 1885, p. 838; —3Labyrinthuleae Zorr,
1892, p. 46; —%Labyrinthulés DeLace & HErouarp, 1896, p.
79 (nom. neg.); =*Labyrinthuleae Orwve, 1902, p. 453;
—%Labyrinthulidea Pocug, 1913, p. 194; —Labyrinthuloidea
VaLkanov, 1940, p. 245; —*Labyrinthulales MARTIN in AINs-
wortH and Bissy, 1950, p. 411] [=Monadinen (Mona-
dineae)t Zorr, 1885, p. 98; —Monadineae azoosporeae ZOPF,
1885, p. 99] [ =S®Proteomyxa Lankester, 1885, p. 839;
=5Proteomyxés (nom. neg.) and —5Proteomyxiae DELAGE &
Hirouarp, 1896, p. 66; =3Protomyxidea DorLEIN, 1901, p. 40;
=5Proteomyxa CALKINs, 1909, p. 38; —*Proteomyxae CHAT-
ToN, 1925, p. 76; =*Proteomyxa Kupo, 1931, p. 177;
=*Proteomyxida T. L. JauN & F. F. Jann, 1949, p. 108;
=*Protomyxidea, Protomyxées (nom. neg.) TREGOUBOFF in
Grassé, 1953, p. 466]——[=2Filosat, 2Proteana LANKESTER,
1885, p. 838; =*Filoplasmodiés (nom. neg.), 4Filoplasmodida
DeLace & HErouarp, 1896, p. 79; —Filoplasmodida CALKINS,
1909, p. 38: —=S3Filoplasmodinos (nom. neg.), 3Filoplasmodi-
nae FERNANDEZ Gariano, 1921, p. 40]——[=Zoosporeaet
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BEeRLESE in Saccarpo, 1888, p. 453; =%Zoosporés (nom. neg.),
4Zoosporida DELAGE & HErouarp, 1896, p. 72]——[=Azoo-
sporeaet BERLESE in Saccarpo, 1888, p. 453; —*Azoosporés
(nom. neg.), *Azoosporida Derace & Herouarp, 1896, p.
67]——[=*Acystosporést (nom. neg.), *Acystosporidiat DE-
LAGE & HERroUARD, 1896, p. 66]——[ —*Athalamiat SCHMARDA,
1871, p. 160; =%Oomycétest VaN TiEGHEM, 1898, p. 22 (nom.
neg.); =*Vampyrellida Wesr, 1901, p. 308, 333; —*Vampyrel-
lidea Pocwue, 1913, p. 182; —*Myxoidea HARTOG in HARMER &
SurpLEy, 1906, p. 89; =S3Reticulosa (Protcomyxa) MINCHEN,
1912, p. 217; =Myxozoat, Mycetozoat, Mycetozoidat ScHEPO-
TIEFF, 1912, p. 267 (mon=Mycetozoa DE Bary, 1859; non
—Mycetozoida CaLkINs, 1901]——[=!Hydromyxalest E.
JauN in ENGLER & PranTL, 1928, p. 311; =Myxothallophytat
Frrzeatrick, 1930, p. 5; =—Pseudo-Heliozoaires TREGOUBOFF
in Grassg, 1953, p. 466 (nom. neg.)]

Branching and anastomosing radiating
filopodia or rhizopodia; no test or shell;
majority parasitic on algae or higher plants
in fresh or marine water; flagellate swarm-
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ers and encystment occur in life cycle. No
hard parts. Rec.

Family LABYRINTHULIDAE
Cienkowski, 1867

[nom. correct. DorreiN, 1901, p. 47 (pro Labyrinthuleae

CIENKOWSKI, 1867, p. 274) ]——=Labyrinthuleen Zorr, 1892,

p. 46 (nom. neg.); —Laberintilidos Gabea Buisin, 1947, p.

28 (nom. neg.); —Labyrinthulida CopeLanp, 1956, p. 201,

203 (nom. van.); =Filoplasmodieae HARTOG in HARMER and
SuirLEY, 1906, p. x, 90 (nom. nud.)]

Small fusiform bodies grouped in a net-
work of filopodia, or pseudoplasmodium, in-
dividuals encyst independently, may have
flagellate stage in life cycle. Rec.

Family PSEUDOSPORIDAE Berlese,
1888

[nom. correct. Pocue, 1913, p. 197 (pro Pseudosporeae BEr-
LESE in Saccarpo, 1888, p. 453)]——[=Monadineae Zoo-
sporeae CIENKOWSKI, 1865, p. 213 (nom. nud.); =—Zoosporeae
HarToG in HARMER and SHreLEy, 1909, p. x, 89 (nom. nud.);

C795

—=Pseudosporeen Zorr, 1885, p. 115 (nom. neg.); =Pseudo-

sporinae DELAGE and HErouarp, 1896, p. 74; —=Pseudosporea
CoPELAND, 1956, p. 191 (nom. van.); —Ectobiellidae PocHE,
1913, p. 199]

Solitary and heliozoan-like, with flagellate
swarmers. Rec.

Family VAMPYRELLIDAE Zopf, 1885

[nom. correct. KLEss, 1892, p. 428 (pro Vampyrellaceae Zovr,
1885, p. 99]——[=Vampyrellae BerLESE in Saccarpo, 1888,
p. 453; —=Vampyrellacées VAN TiecHEM, 1898, p. 22 (nom.
neg.); —Vampyrellida Casn & Hopkinson, 1905, p. 36;
=Vampyrellacea CopeLanp, 1956, p. 191 (nom. van.)]—
—Monadinae Tetraplastae CieNkowski, 1865, p. 218 (nom.
nud.); —Hydromyxaceae KLeIN, 1882, p. 254 (nom. nud.);
—Bursullineen Zorr, 1885, p. 111 (nom. neg.); —Bursul-
lineae BERLESE in Saccarpo, 1888, p. 453; —Bursullidae
PocHg, 1913, p. 183] [=Azoosporidae DorLEiN, 1901,
p. 40 (nom. nud.); —Azoosporeaet HARTOG in HARMER &
SurpLey, 1906, p. x, 89 (nom. nud.); =Azoosporida VaL-
kANov, 1940, p. 240 (nom. nud.)]——[=Monobidiidae
PocHe, 1913, p. 183; —Pseudo-Heliozoa Sanpon, 1927, p.
146 (nom. nud.); —Plakopodaceae E. JAHN in ENGLER &
PranTL, 1928, p. 313]

Solitary and heliozoan-like, multinucleate;
without flagellate swarmers. Rec.

ADDENDUM

The following genera were published
after families to which they belong were
submitted to the Editor.

Accordiella Farinaccr, 1962, *711A, p. 7, 9 [*4.
conica; OD]. Test large, 1.2 mm. in height, 0.6
to 1.0 mm. in diameter, conical, circular in sec-
tion; chambers large, in high trochospiral coil
of 3 or more chambers per whorl and 8 to 12
volutions, exterior region simple and undivided,
axial part of test with numerous horizontal plates
and vertical pillars, resulting in labyrinthic ap-
pearance, chambers communicating with inner
labyrinthic region by means of evenly aligned per-
forations at inner edge of chamber roof; wall
calcareous, imperforate, microgranular, with rare
agglutinated grains, inner layer darker, possibly
originally pseudochitinous, outer layer with hya-
line calcite crystals; aperture cribrate, consisting of
perforations between pillars, over convex terminal
face. U. Cret. (Coniac. - Santon.), Eu.(Italy-Fr.-
Spain). Fic. 651,1. *A. conica, Santon., Italy(S.
Lazio); la, nearly axial sec. of holotype, 14,
transv. sec. of paratype, Ic, subtang. sec. of para-
type showing undivided outer region of chambers,
all X35 (*711A).

[Originally placed in the family Verneuilinidae, subfamily
Eggerellinae, this genus is here transferred to the Pfender-
ininae (family Pavonitinidae) because of wall character
and composition, trochospiral coiling, and complex interior.
It is similar to Pfenderina, differing in having fewer
chambers per whorl, and broadly conical test.] (See p.
C292.)

Dainella Brazunikova, 1962, *204A, p. 22 [*Endo-
thyra(?) chomatica DaN in Brazunikova, 1962,
*204A, p. 23; OD]. Subglobular test, slightly
appressed along axis; numerous chambers per
whorl, increasing slowly and regularly in size;
streptospirally enrolled, involute; wall calcareous,
single homogeneous layer, with massive chomata;
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aperture simple, basal. [Differs from Endothyra
in the homogeneous wall, numerous chambers per
whorl and massive chomata, and from Quasiendo-
thyra in the involute coiling and inflated test,
simple wall, and strongly streptospiral coiling
throughout.] L.Carb.(L.Visean), USSR (Don Basin-
Ukraine). Fic. 650,1. *D. chomatica (DAIN);

la, axial sec. of holotype, X 100; 1b,c, horiz. and
axial secs. of paratypes, X90, X75
(See p. C346.)
Goatapitigba Narchi, 1962, *1346A, p. 277 [*G.
jurara; OD]. Test attached; globular proloculus
followed by few somewhat inflated pyriform cham-

(*204A).

Fic. 650. Endothyridae (Endothyrinae; 1, Dainella)
(p. C795).
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Fic. 651. Pavonitinidae (Pfenderininae; I, Ac-
cordiella) ( p. C795).

bers; wall agglutinated, with considerable cement
and pseudochitinous inner layer; aperture ter-
minal, against attachment. Rec., S.Am.(Brazil,
Cabo Frio). Fi1c. 652,1. *G. jurara; la, holo-
type, X14; 1b,c, top and edge views of paratype,
X 14 (*1346A).

[The chamber form is reminiscent of the porcelaneous
Nubeculariinae, some of which may also have surficial
agglutinated material. As no information is available as
to the amount or character of the cement, the present
genus is retained tentatively in the Saccamminidae and
because of its attached nature is placed in the Hemi-
sphaerammininae. It differs from Saccammuinis in the regu-
lar and pyriform chambers, and finely agglutinated wall.]
(See p. C204.)

Petchorina REYTLINGER in VARSANOFEVA & REYT-

© 2009 University of Kansas Paleontological Institute
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la

F1c. 652. Saccamminidae (Hemisphaerammininae;
1, Goatapitigha) (p. C795-C796).

LINGER, 1962, *1980A, p. 56 [*P. schezhimovensis;
OD]. Test oval to angularly irregular in outline,
0.31 to 0.45 mm. in diameter; interior partially
subdivided by short pseudosepta into 2 or 3 suc-
cessively larger pseudochambers; wall calcareous,
microgranular, about 36w in thickness; aperture
not observed. [Originally placed in the Para-
thuramminidae, and stated to differ from Bisphaera
by the presence of pseudosepta, and from Baitu-
ganella by the test form and minutely granular
wall. Tentatively recognized herein, it is also
similar in outline to Uslonia, which occurs in
correlative strata in Kazan, but differs in the
presence of partial chamber subdivisions.] Dev.
(Frasn.), USSR (Pechora distr.). Fic. 653,1.
*P. schezhimovensis; la, holotype; 1b, paratype,
X70 (*1980A). (Seep. C315.)

Asterocyclina GiMsEL, 1870 (see p. C714).

[The name Asteriatites was published by voN ScHLOTHEIM
in 1813 (Taschenb. Mineralogie, v. 7, p. 68, 109) as
designation of an asterozoan (p. 68) and of a foraminifer
(p. 109). In 1820 the same author (Die Petrefactenkunde,
p. 324) referred to the echinoderm as Asteriacites, inter-
preted by NeAve as a lapsus (pro Asteriatites SCHLOTHEIM,
1813, p. 68). Then, in 1822 ScHrLoTHEIM again published
Asteriacites (Petrefactenkunde Nachtrag 1, p. 71) as the
name for his (1813, p. 109) foraminifer. The ambiguous
application of Asteriatites in 1813 is resolved by fixing it
herein as the name for an ophiuroid (p. 68), with type-
species by subsequent monotypy as Asteriacites ophiurus
ScuroTHEIM, 1820, p. 324. Asteriacites ScHLOTHEIM, 1822
(type, A. patellaris) is a junior homonym, cited properly as
(non Asteriacites SCHLOTHEIM, 1820).1

Fic. 653. Parathuramminidae; I, Petchorina
(p. C796).
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A; generation, C58, C106
A; generation, C58, C106
Abathomphalus, C138, C663
aboral, C58
Aboudaragina, C574
Abrardia, C309
ACALCARINEES, C13
ACANTHARIA, C18, C39
acanthi, C58
Acanthospira, C782
acanthus, C58
Acarinina, C668
accessory apertures, C58
Accordiella, C292, C795
Acervoschwagerina, C417
Acervulina, C58, C694, C698
acervuline, C58
Acervulinida, C143, C694
Acervulinidae, C139, C145,
Cl47, C156, C694
Acervulininae, C147, C694
Acipyxis, C34
ACONCHULINA, C39
ACONCHULINIDA, C39
Acostina, C562
Acrasacées, C11
ACRASIAE, C11
ACRASIALES, Cl11
ACRASIDA, Cl11
Acrasidae, C11
ACRASIDEA, Cl11
ACRASIEAE, Cl1
ACRASIEES, C11
ACRASIEL, C11
ACRASIEOS, Cl11
ACRASIES, Cl11
Acrasiidos, Cl11
ACRASINA, C11
ACRASINEA, Cl1
Acruliammina, C137, C247
Actinocyclina, C714
Actinosiphon, C710, C711,
C718 )
ACYSTOSPORES, C54, C164,
C794
ACYSTOSPORIDIA, C54,
Cl64, C794
ACYTTARIA, C5
ADDIFFLUENTIA, C5
Adelosina, C458
Adercotryma, C225
Adhaerentia, C249
Adhaerentina, C213
Adherentina, C783
Adjungentiidae, C34, C40
adventitious, C58
Aeolides, C783
Aeolostreptzs, C734, C735
Aequilateralidae, C511, C559

Aethalini, C13
Aecthalium, C10
AFFILOS14, C39
Afghanella, C379, C380, C386,
C387, C429
Afrobolivina, C549
Agathammina, C93, C136,
C438 .
AGATHISTEGUES, C142,
C436
Agathistégues, C142, C458
agglutinated, C58
agglutinated, tests in foramini-
fers, C89
AcricoLa, C55
Aguayoina, C786
Akiyoshiella, C406
Aktinocyclina, C714
Aktinorbitoides, C725
Alabamina, C60, C61, C63,
C96, C138, C748, C750
Alabaminidae, C138, C149,
Cl51, C161, C748, C750
Alanwoodia, C600
alar projection, C58
Alexandrella, C179
Alexandrellidae, C173
Alfredosilvestris, C512
Aljutovella, C410
Allelogromia, C177
Allelogromiini, C173
Alliatina, C96, C139, C778
Alliatinella, C139, C778, C781
Allodictya, C53
Allogromia, C59, C68, C71,
C74, C173, C175
Allogromida, C173
Allogromidae, C173
ALLOGROMIDIACEAE, Cl164
ALLOGROMIIDA, C151, Cl164
Allogromiida, C173

Allogromiidae, C71, C119,

C134, C135, Cl146, C147,
Cl154, C173, C181

Allogromiidea, C150, C164

ALLOGROMIIDIA, C164

ALLOGROMIINA, C16, C154,
Clé64

Allogromiinae, C146, C147,
Cl173

Allogromioidea, C147, C164

Allomorphina, C137, C743,
C745

Allomorphinella, C138, C743

Allomorphinellinae, C146,
Cl47,Cl153, C742

Allomorphininae, C146, C153,
C742

Allotheca, C572

Almaena, C139, C763, C764
Almaeninae, C139, C152, C161,
C763
Alocodera, C32
Altistoma, C548
Aluvigerina, C565
alveolar, C58
alveoli, C58, C365, C366
Alveolina, C506, C508, C509
Alyeolinea, C503
Alveolinella, C58, C92, C503,
C505, C506
Alveolinellidae, C146, C147,
C503, C685
Alveolinellinae, C147, C503
Alveolinida, C143, C503
Alveolinidae, C58, C60, C62,
Cl137, Cl145, C148, C149,
C150, C152, C156, C503
Alveolinidea, C152, C436
Alveolinina, C503
Alveolininae, C144, C145, C503
Alveolophragmium, C228
alveolus, C58
Alveovalvulina, C298
Alveovalvulinella, C298
Amastigogenina, C6
Amaurochaetacea, C13
AMAUROCHAETACEAE, C13
Amaurochaetaceae, C13
Amaurochaetaceen, C13
Amaurochaetacées, C13
AMAUROCHAETALES, C13
AMAURQCHAETE, C13
AMAUROCHAETEAE, C13
Amaurochaeteae, C13
Amaurochaetidae, C13
Amaurochaetides, C13
AMAUROCHAETINAE, C13
Amaurochaetinae, C13
AMAUROCHAETINEA, C13
AMAUROCHAETINEAE, C13
Amaurochaetoinae, C13
AMAUROCHETENE, C13
Amaurosporae, C13
Amaurosporales, C13
Amaurosporeae, C12
Amaurosporées, C13
Amaurosporei, C13
AMEBEA, C5
Amébidos, C6
AMEBOIDEOS, C5
Amaibiens, C6
AMIBOS, C5
Ammoasconidae, C145, C184,
Cl194
Ammoastuta, C238
Ammobaculites, C89, C136,
C239
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Ammobaculoides, C137, C241
Ammochilostoma, C263
Ammocibicides, C247
Ammocycloloculina, C302
Ammodinetta, C184
Ammodiscacea, C74, C154,
C184
Ammodiscella, C213
AMMODISCIDA, C151, C184,
Ammodiscida, C210
Ammodiscidae, C135, C144,
Cl46, C147, C148, C149,
C150, Cl151, C155, C210
Ammodiscidea, C151, C184
Ammodiscinae, C147, C148,
C150, C151, CI55, C210,
C211
Ammodiscinea, C143, C210
Ammodiscoidea, C147, C184
Ammodiscoides, C210
Ammodisculinidae, C210
Ammodiscus, C129, C135,
C210, C214
Ammoflintina, C220
Ammofrondicularia, C216
Ammoglobigerina, C259
Ammolagena, C135, C214
Ammomarginulina, C241
Ammomassilina, C93, C470
Ammonacea, C142
Ammonacés, C142
Ammoneata, C142
Ammonema, C214
Ammonia, C75, C77, C78,
C139, C607
Ammonoides, C142
Ammopemphix, C202
Ammoscalaria, C241
Ammosphaeroides, C786
Ammosphaeroidina, C259
Ammosphaerotdininae, C146,
C148, C259
Ammosphaerulina, C227
Ammospirata, C251
Ammotium, C137, C241
Ammovertella, C214
Ammovertellina, C210
Amoeba, C6, C58, C129
AMOEBAE, C5
AMOEBAEA, C5, C54, Cl164
Amoebaea, C6
Amoebaea lobosa, C6
Amoebaea reticulosa, C54, C164
Amoebea, C6
Amoebeae, C6
Amoebées, C6
AMOEBIAE, C5
AMOEBIDA, C2, C5, C67
Amoebida, C6
AMOEBIDA (GYMNAMOEB-
IDA), C5
Amoebidae, C6
AMOEBINA, C5
Amoebina, C6
AMOEBINEN, C5
AMOBOEA, C5
Amocbogromia, C41
amoeboid, C58
AMOEBOIDEA, C5
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AMOEBOIDINA, C5
amoecbula, C10
Amorphina, C782
Amphicervicis, C135, C202
Amphicoryna, C513
Amphicoryne, C514
Amphifenestrella, C195
Amphigramma, C782
Amphilepidina, C721
Amphimorphina, C139, C525,
C785
Amphimorphinella, C525
Amphisorus, C60, C139, C496
Amphistegina, C95, C98, C685,
C718
Amphisteginidae, C146, C148,
C149, C150, C151, C156,
C685
Amphistegininae, C147, C685
AMPHISTOMAT A, C40, Cl164
Amphistomata, C40
Amphistomidae, C164
Amphistomina, C47, C164
Amphistominae, C47, C164
Amphistomini, C47, C164
Amphistominidae, C47
Ampbhitrema, C19, C47, C67
Amphitrematidae, C47
Amphitrematides, C40
Amphitremidae, C47
Amphitreminae, C47, C146
Amphitremorda, C200
Amphitremoidea, C200
Amphizonella, C17, C20
Amphorina, C518
Amphycorina, C514
Ampullaria, C53
Ampullataria, C49
Anchispirocyclina, C233
ANDREAE, C607
Andromedes, C631
ANEMEAE, Cl14
ANEMINEA, C14
ANEMINEAE, C14
Anfistémidos, C164
Angulodiscorbis, C78, C589
Angulodiscus, C740
Angulogavelinella, C138, C755
Angulogerina, C571
Angulogerininae, C147, C565
anisogamy, C17
annular, C58
annuli, C58
Annulina, C783
Annulocibicides, C687, C688,
C691
Annulofrondicularia, C518
Annulopatellina, C730, C731
Annulopatellinidae, C156, C730
annulus, C58
Anomalina, C71, C753, C754,
C755, C757, C759
Anomalinella, C764
Anomalinidae, C100, C137-139,
C146, C150-152, C161, C686,
C753, C755, C757, C760,
C763
Anomalininae, C146, C148,

C150, C152, C161, C753,
C760, C763
Anomalinoides, C138, C753,
C755
Antarcella, C22
Anzenor, C520
anterior, C58
antetheca, C58, C362, C371,
C385
Antillesina, C746
ANTONOVA, C462
ANTROPOV, C788
Anulopatellina, C730
Aoujgalia, C136, C330-C332
Aoujgalia, C330
apertural form, position, and
modifications, C108
aperture, C17, C58
Aphrosina, C694
Apiopterina, C783
Apodera, C29
apogamic reproduction in
Foraminiferida, C85
Apogromia, C166
Applinella, C666
Apterrinella, C443
Aragonella, C666
Aragonia, C736
aragonite, C95
Arammlagenum, C214
Arammodiscinia, C210
Arammodisclidia, C210
Arammodiscodum, C210
Arammodiscum, C210
Arammosphaerium, C786
Araschemonellinia, C214
Araschemonellum, C214
Arastrorhiznia, C184
Arastrorhizum, C184
Arbathysiphum, C186
Arbdelloidinum, C250
Arboderium, C166
arborescent, C58
Arbotellum, C191
Arbrachysiphum, C196
Arbulinarium, C501
Arcélidos, C22
Arcella, C18, C22,C23
Arcella, C53
Arcellacea, C19
Arcellida, C22
Arcellidae, C17, C22
ARCELLINA, C19
Arcellina, C19, C22, C40
Arcellinae, C22
Arcellinea, C22
Arcellineae, C22
Arcellinés, C22
ARCELLINIDA, C2, C16, C19,
C67
Archaecyclus, C699
Archaediscidae, C93, C136,
Cl150, C153, CI155, C354
Archaediscinae, C148, C354
Archaediscoum, C354
Archaediscus, C136, C354
Archaelagena, C786
Archaeochitinia, C135, C175,
C785



Archaeochitosa, C135, C175
Archaesphaera, C135, C314
Archaesphaeridae, C313
Archaia, C495
Archaiadinae, C494
Archaias, C92, C139, C494
Archaiasinae, C147, C156,
C494
Archais, C495
Archaisinae, C146
Archapmanoum, C621
Archealagena, C786
ARCHER, Cl166
Archerella, C19, C47
Archiacina, C482
ARCHIMONOTHALAMIA,
Cl184
ARCHI-MONOTHALAMIDA,
Cl64
Archi-Monothalamidia, C164,
C184, C320, C436, C598
ARCHIMYCETES, C11
Archithalamia, C184
Arcornuspira, C438
Arcornuspirinia, C438
Arcornuspirum, C438
Arcrithionum, C205
Arcyriacea, C15
ARCYRIACEAE, C15
Areyriaceae, C15
Arcyriaceen, C15
Arcyriacées, C15
ARCYRIAE, C15
Arcyriae, C15
Arcyrieae, C15
Arcyrier, C15
Areyriidae, C15
Arcyriinae, C15
Ardactylosaccum, C177
Ardendrophyrum, C192
Ardendrotubum, C177
Ardiplogromium, C177
areal aperture, C58
areal bulla, C58
Arechinogromium, C166
ARENACEA, C184
Arenacea, C184, C194, C214,
C259
arenaceous, C58
ARENACIDAE, C145, C184
Arendcidos, C194
Arenaglobula, C281
Arenagula, C281
Arenistella, C184
Arenobulimina, C273
Arenodosaria, C283
Arenonina, C137, C247
Arenonionella, C261
Arenoparrella, C262
Arenosiphon, C186
Arenosphaera, C196
Arenoturrispirillina, C210
Arenovidalina, C740
Arenovirgulina, C255
areolate, C58
Arethusa, C783
ARFORAMINIFERIA, C164
argillaceous, C58
Argillotuba, C186

Index

Argillotubinae, C186
Argirvanellum, C786
Arglomospirum, C212
Argynnia, C32
Arhaddonium, C248
Arhaliphysemum, C192
Arhaplostichoum, C220
Arhemidiscum, C212
Arhippocrepnia, C187
Arhippocrepum, C188
Arhomosum, C215
Arhospitellum, C177
Arhyperammum, C190
Arinvolutoum, C740
Aristeropora, C783
Aristerospira, C572
Arjaculum, C190
Arkalamopsum, C215
Arlagenammum, C200
Arlagunculum, C44
Arlieberkuehnium, C179
Arlituotubum, C214
Armarsipellum, C186
Armarsupium, C179
Armasonellum, C208
Armentella, C436
Armenina, C427
Armiliolidia, C458
Armillettum, C23
Armorella, C184
Armyxothecnia, C164
Armyxothecum, C169
Arnaudiella, C138, C614
Arnodellum, C179
Arnodosammidia, C214
Arnodosaridia, C512
Arnodosaroum, C323
Arnodosinum, C323
ARNoLD, C66, Cl11
Arnoldia, C786
ARNUDIA, C54
Arophiotubum, C169
Arorbitolidia, C308
Arpatellinia, C602
Arpatellum, C603
Arpelosum, C200
Arperneroum, C535
Arpilulum, C201
Arplacopsinia, C247
Arplacopsum, C535
Arplagiophrum, C171
Arpolyphragmina, C248
Arpolyphragmoum, C248
Arproblematoia, C739
Arproblematoum, C740
Arproteonum, C216
Arpsammonyxum, C212
Arpsammophoum, C214
Arpsammosiphoum, C194
Arpsammosphaerum, C195
Arpseudarcelloum, C522
Arreophaxnia, C215
Arreophaxum, C216
ARRETICULARIA, C164
Arrhabdammidia, C184
Arrhabdammum, C185
Arrhabdamnia, C184
Arrhaphoscenum, C786
Arrhizammum, C186

C871

Arrhizamnia, C186
Arrhynchogromium, C181
Arrhynchosaccum, C181
Arrogromium, C173
Arrogromnia, C173
Arrotalaridia, C605
Arsaccammum, C196
Arsaccamnia, C196
Arsagenum, C205
Arschultzellum, C173
Arshepheardellum, C182
Arsilicoum, C216
Arsorophaerum, C196
Arspirillinia, C600
Arspirdlinum, C600
Arsquamulum, C444
Arstachecoum, C330
Arstorthosphaerum, C196
Arsyringammum, C192
Artechnitum, C200
Artetraxoum, C337
Artextulidia, C251
Arthalamophagum, C183
Artholosum, C205
Arthrocena, C783
Arthyrammum, C202
Articulina, C139, C478
Artrochammidia, C259
Artubinia, C477
Artubinum, C477
Arturritellum, C212
Arurnulum, C46
Arvanhoeffenum, C186
Arverrucum, C210
Arvidaloum, C440
Arwebbina, C535
Arwebbinum, C535
Arwebbum, C148
ARXENOPHYRIA, C789
Asawno, C781
Asanoina, C607
Asanospira, C225
Aschemonella, C214
Aschemonellidae, C136, C137,
Cl45, C214
Aschemonellinae, C146, C148,
Cl155, C214
ASCOFORAMINIFERA, C145
Ascoforaminifera, C184
ASIPHOIDEA, C164
Askopsis, C782
ASPHYCTA, C39
Aspidodexia, C783
Aspidospira, C783
Assilina, C645
Assilininae, C645
Asstlina, C50
Assulinidae, C47
Astacolus, C136, C514
Asteriacites, C715, C796
Asteriatites, C796
Asterigerina, C96, C592, C777
Asterigerinacea, C572
Asterigerinata, C96, C592
Asterigerinella, C592
Asterigerinida, C592
Asterigerinidae, C142, C147,
Cl51, C152, C156, C572,
C592



C872

Asterigerinoides, C592
Asteroarchaediscinae, C354
Asteroarchaediscus, C354
Asterocyclina, C714, C715
Asterocyclinidae, C712
Asterodiscina, C482
Asterodiscocyclina, C715
Asterodiscus, C693, C714, C715
Asterophragmina, C715
Asterorbis, C711
Asterorbitoides, C782
Asterorotalia, C139, C608
Astrammina, C184
Astrodiscus, C184
Astrolepidina, C721
Astrononion, C746
Astrorhiza, C86, C87, C89, C90,
Cl135, C184, C785
Astrorhiza, C184
ASTRORHIZIDA, C151, C184
Astrorhizida, C184
ASTRORHIZIDACEAE, C184
Astrorhizidae, C135, C144-151,
C154, C184
ASTRORHIZIDAE, C145
Astrorhizidae, C184
ASTRORHIZIDEA, C184
Astrorhizidea, C148-151, C184
ASTRORHIZINA, C145
Astrorhizina, C184
Astrorhizinae, C144-C146,
Cl148, C154, C184
Astrorhizinae, C184
Astrorotalia, C668
Asymmetrina, C137, C755
Ataxogyroidina, C283
Ataxophragmida, C151
Ataxophragmidea, C144, C268,
C283
ATAXOPHRAGMIIDA, C152,
C184
Ataxophragmiidae, C136, C137,
Cl147, C152, C155, C268
Ataxophragmiinae, C147, C149,
C150, C152, C155, C283
Ataxophragmiinae, C148
Ataxophragmium, C283
Ataxophragmoides, C273
Atetsuella, C406
ATHALAMIA, C5, C19, C54,
Cl64
Athalamia, C794
ATHALAMIDA, C54
Athecocyclina, C715
Atractolina, C537
Atrichae, C12, C14
Atriche, C14
Atrichées, C12, C14
attic, C58
Auerinella, C215
Aulostomella, C531
Aulotortus, C136, C740, C741
Auriculina, C783
Austrocolomia, C514
Austrotritlina, C139, C474
autogamous fertilization of
amoeboid gametes in
Foraminiferida, C85
autogamy, C58, C85

Protista—Sarcodina

Averincevia, C29

AVERINTSEV, C88

Averintzia, C29

Averinzia, C29

Avganella, C429

AVNIMELECH, C89

Awerintzevia, C29

Awerintzewia, C29

Awerintzia, C29

axial fillings, C58, C364, C386

axial section, C58, C360

axial septulum (pl., septula),
C58, C379

axis, C58

axopodia, C18

axostyle, C58, C68, C78

Ayalaina, C488

Azera, C747

Azoosporeae, C12, C794, C795

Azoosporés, C794

Azoosporida, C794, C795

Azoosporidae, C795

B-form, C58

B generation, C106

Bactrammina, C190

Baculogypsina, C139, C629

Baculogypsinidae, C150, C151,
C628

Baculogypsinoides, C629

Baggatella, C139, C543

Baggatellinae, C152, C543

Baggina, C137, C586

Baggininae, C146, C147, C149,
CI150, C152, C156, C586

Batleya, C44

Baissunella, C211

Baissunellinae, C210, C211

Baituganella, C316, C796

Balanulina, C786

Banpy, C95, C96, C116, C118,
Cl134, C253, C571, C576

Banpy & Burnsipg, C570

Bandyella, C730

BANNER & Brow, C665

Barbourina, C268

Barbourinella, C268

Bargoniella, C42

BARKER, C154

BARKER & GRIMsDALE, C718

Barkerina, C481

Barkerinidae, C155, C480

Barkerininae, C480

BarNARD, C283

Bartramella, C406

Bary, D, C8

basal layer, C58

BASISTOMA, C511

Basistoma, C145, C320

BasseT, C574

Bathysiphon, C66, C86, C89,
€90, C135, C186, C190

Bathysiphoninae, C186

Batsch, C55

Bdelloidina, C250

Beccarius, C55

Beedeina, C405

Beella, C139, C669, C671

Begia, C481

Beisselina, C284, C291

Belaria, C166

Belariini, C164

Belemnites, C142

BeLrorp, C595

Belorussiella, C269

BermOpEZ, C290, C580, C582,
C584, C589, C600, C640,
C686, C708, C742, C757,
C761

Bermudezella, C707, C708

Bermudezina, C269

Bermudezita, C282

BErRTHELIN, C56

Berthelinella, C528

Biapertorbis, C572

Biarritzina, C139, C628, C708

biconvex, C58

Bifarina, C138, C654

Bifarinella, C563

bifid, C58

BIFORAMINATA, C149, C511

biforaminate, C58

biformed, C58

Bifurcammina, C210

Bigenerina, C95, C96, C254

Bigeneropolis, C782

Biglobigerinella, C138, C656,
C658, C665

BioNoT & NEUMANN, C94

bilamellar walls, C59, C99

BILAMELLIDEA, C652, C678,
C725

Bilamellidea, C100, C150, C151

Biloculina, C465

biloculine, C59

Biloculinella, C467

BILOCULINIDEA, C149,
C184, C436, C511

Biloculinidea, C150, C151

Bimonilina, C255

biofacies maps, C132

Biomyxa, C54

Biomyxidae, C54

Biorbulina, C675

Biplanispira, C644, C647

Birbalina, C309

Bireophax, C217

Birrimarnoldia, C786

Bisaccium, C746

biserial, C59

Biseriammina, C136, C338

Biseriamminidae, C136, C152,
Cl155, C338

Bisphaera, C135, C314, C796

Bistadiidae, C7

Biticinella, C656

Bitubulogenerina, C569

biumbilicate, C59

biumbonate, C59

Biwaella, C418

BrackwEeLDER, C140, C141

BLaINVILLE, DE, C55, C142

Blastammina, C135, C195

blepharoplast, C17, C59, C68

BLow & BanNER, C678

Boderia, C166

BocpaNovicH, C462

Bolbodium, C547



Boldia, C138, C755, C757

Bolivina, C137, C549, C553,
C733, C736, C784

Bolivinella, C139, C526

Bolivinidae, C149, C151, C548

Bolivininae, C148, C150, C153,
C548, C736

Bolivinita, C139, C548

Bolivinitella, C736

Bolivinitidae, C108, C111, C136,
C137, C139, C153, C156,
C548

Bolivinitinae, C146, C147,
C148, C153, C548

Bolivinoides, C137, C549, C736

Bolivinopsis, C251

Borri, C115

Borvrl, LoesLIcH & TaAPPAN,
C659, C660

Bolliella, C665

BoLTovskoy, C130

Bonairea, C582

BonTE, C89

Bontourina, C714

Borelia, C506

Borelida, C503

Borelidae, C503

Borelidinae, C503

Borelis, C503, C505, C506

Boreloides, C685

Borodinia, C694

Borovina, C265

Bosc, C55, C508

boss, C59

Bostrychosaria, C787

Botellina, C190

Botellinidae, C184

Botellininae, C147, C155, C190

BoucoT, C90

Boultonia, C401

Boultoniinae, C150, C152, C400

Bowen, C269, C275

Brachysiphon, C196

Brapsuaw, C125, C127

Braby, C56-C59, C67, C93,
C97, C144, C146, C151,
C215, C325, C466, C522,
C569, C580, C582, C584,
C600, C608, C675, C683,
C784

Bradya, C786

Bradyella, C496

Bradyina, C93, C136, C353

Bradyinidae, C152, C342

Bradyininae, C150, C155, C353

Bramletteia, C222

Bray, C96

Brefeldiaceae, C13

Brefeldiacées, C13

Brefeldiei, C13

Brefeldiidae, C13

Brevaxina, C383, C427

BreyN, C55

Brizalina, C136, C552, C734,
C784

BrobEerip, C55

Broeckina, C487

Broeckinella, C304

Broekina, C487

Index

Brockininae, C485

BronNIMANN, C226, C712,
C714

Bronnibrownia, C656

Bronnimannella, C656

Bronnimannia, C574

BroTzEN, C64, C94, C546,
C574, C592, C750, C760,
C761, C777

Brotzenella, C759

Brotzenia, C771

BrucGuitrg, C55

Bruguieria, C647

Brunsia, C136, C355

Brunsiella, C212

Brunsiina, C135, C340

buccal apparatus, C59

buccal aperture, C59

Buccella, C130, C575

Buccicrenata, C137, C241

Buccinina, C520

BucHaNAN & HEepLEY, C89, C90

Bucherina, C662

Budashevaella, C262

budding in foraminiferal
reproduction, C86

Bueningia, C589

BirtscHLI, C95

Bulbobaculites, C244

Bulbophragmium, C137, C241

Bulimina, C138, C145, C559

Buliminacea, C71, C99, C137,
C139, C153, C154, C156,
C543, C734

Buliminae, C144, C145, C559

Buliminella, C95, C137, C543,
C782

Buliminellidae, C149, C151,
C543

Buliminellinae, C152, C543

Buliminellita, C139, C544

Buliminicae, C543

BULIMINIDA, C152, C511

Buliminida, C143, C559

Buliminidae, C64, C108, Cl111,
Cl120, C138, C144-C152,
C156, C559, C736, C782

Buliminidae, C559

Buliminidea, C144, C148, C149,
C150, C151, C543, C559

Buliminidee, C559

Buliminina, C559

Bulimininae, C144-C150, C152,
Cl156, C559, C736

Buliminoides, C544, C782

Buliminopsis, C783

Bulinella, C24

bulla(e), C59

Bullalveolina, C503, C506

Bullinula, C24

Bullinularia, C18, C24

Bullopora, C535

BurschH, C238

Burseolina, C738

Bursullidae, C795

Bursullineae, C795

Bursullineen, C795

Bykova, E. V., C314, C315,
C322

C873

Bykova, N. K., VasiLENKO,
VOLOSHINOVA, MYATLYUK &
SuBBOTINA, C652

Cadosina, C786, C787

Cadosinella, 786

Cadosinidae, C786

Calatharia, C783

CALCAREAE, C13

Calcariaceen, C13

Calcarina, C138, C628

CALCARINAE, C13

Calcarine, C628

CALCARINEA, C13

CALCARINEAE, C13

Calcarinées, C13

Calcarinidae, C134, C138, C139,
Cl145, Cl148, C150, C156,
C628

Calcarininae, C147, C628

Calcidiscus, C782

calcite, C95

“calcite eyes,” C59

Calcitornella, C136, C443

Calcituba, C87, C446

Calcitubida, C445

Calcivertella, C136, C443

Calcivertellinae, C155, C443

Caligella, C135, C316

Caligellidae, C135, CI51, C155,
C316

CALKINS, C8

Calonemata, Cl14

CALONEMATINEAE, Cl14

CALONEMEAE, Cl14

CALONEMINEA, Cl14

CALONEMINEAE, Cl14

Caloneminées, Cl4

CALOTRICHEAE, C14

Camagueyia, C284

cameral aperture, C59

Camerina, C645

Camerinidae, C147-C149, C643,
C714

Camertninae, C147, C148, C645

Cameroconus, C784

Campascus, C54

canal systems and stolons, C109

CANALICULATA, C511

canaliculate, C59

Canalifera, C637

Candliferidae, C631

cancellate, C59

Cancellina, C379, C383, C386,
C387, Cc431

Cancrininae, C150, C586

Cancris, C139, C586

Cancrisinae, C586

Candeina, C64, C139, C675,
C734

Candeininae, Cl146, C147, C150,
C152, C675

Candela, C571

Candorbulina, C675

Canepaia, C228

Canopus, C784

Cantharipes, C784

Cantharus, C784

Canthropes, C784



Cc874

Canthropus, C784

Capidulina, C321

capillitum, C10

Capitellina, C518

Capsellina, C42

Capsulina, C786

Carbonella, C339

Carcris, C586

Caribeanella, C139, C688, C689,
C690

carina, C59, C436

carinal band, C59

Carinina, C580

Carixia, C443

CARPENTER, C57, C58, C90,
C91, C647

CARPENTER, PARKER & JONEs,
C99, C143, C279, C281, C748

Carpenterella, C635, C707,
C708

Carpenteria, C138, C707, C708

CARTER, D. J., C131

CARTER, C56, C647, C696, C786

Carteria, C319

Carterina, C95, C764

Carterinacea, C154, C161, C764

Carterinidae, C161, C764

CasH, C31

Caspirella, C782

Cassidella, C95, C138, C732,
C733

Cassidulina, C71, C139, C666,
C737, C738, C769

Cassidulina, C736

Cassidulinacea, C71, C99, C100,
C154, C156, C725, C734,
C736

Cassidulinae, C144, C736

Cassiduline, C145, C736

Cassidulineae, C736

Cassidulinella, C738

Cassidulinella, C768

Cassidulinida, C143, C736

Cassidulinidae, C95, C120,
C139, C142, C145-C152,
Cl161, C725, €736, C738

Cassidulinidea, C143, C736

Cassidulininae, C144, C146,
C736

Cassidulinita, C767, C769, C770

Cassidulinoides, C556

Cassigerinella, C139, C666

Cassigerinellinae, C156, C666

Cassilamellina, C556

Casstlongina, C738

Catapsydracinae, C156, C676

Catapsydrax, C60, C139, C676

Catharia, C27, C29

Caucasina, C138. C734, C735

Caucasinella, C782

Caucasinidae, C95, C99, C108,
Cl138, C156, C731

Caucasininae, C152, C161,
C731,C734

Caudammina, C200

Causia, C200

Cavifera, C787

Cayeuxina, C786

Celibs, C784

Protista—Sarcodina

Cellanthus, C139, C635, C643
CELLULACEA, Cl142, C511
CELLULACES, C142, C511
cellules, C59
Cellulia, C635
Cellulina, C786
Cenchridium, C540
Centenarta, C246
Centenarina, C246
central complex, C59
central section, C59
Centropyxidae, C23
Centropyxis, C18, C23
Ceophonus, C631
Cepekia, C340
CEPHALOPHORA, C142
CEPHALOPHORES, C142
CEPHALOPODA, C142
CEPHALOPODES
FORAMINIFERES, C56
CEPHALOPODES
SIPHONIFERES, C56
Cepinula, C784
Ceratammina, C135, C196
Cerataria, C784
Ceratestina, C175, C181
Ceratiaceae, C12
Ceratiacées, C12
Ceratiacet, C12
Ceraticae, C12
Ceratina, C453
Ceratiomyxacea, C9, C12
Ceratiomyxacea, C12
Ceratiomyxaceae, C12
Ceratiomyxacées, C12
Ceratiomyxales, C12
Ceratiomyxidae, C12
Ceratiomyxioidea, C12
Ceratobulimina, C95, C96,
C138, C766, C769, C770,
C777
Ceratobuliminidae, C96, C108,
C136, C138, C148-C152,
Cl162, C766,C771,C777
Ceratobuliminidea, C152, C766
Ceratobulimininae, C97, C146,
Cl62, C766, C770, C777
Ceratobuliminoides, C766
Ceratocancris, C96, C769
Ceratolamarckina, C96, C138,
C769
Ceratomixidos, C12
Ceratospirulina, C478
Ceratubuliminidae, C766
Cercidina, C786
Cerelasma, C792, C794
Cerobertina, C96, C139, C781
Certesella, C29
Cerviciferina, C540
Chabakovia, C787
Chaetoproteida, C7
Chactoproteidae, C7
Chaetotrochus, C782
Chaidae, C6
CHAIDEA, C5
chamber, C59
chamber formation in
Foraminiferida, C69
chamber passages, C59

chamberlet, C59
chamberlets, C371
CHAOINEA, C5
Chaos, C6
Chaosidae, C6
Chaosina, C6
CuapMman, C91, C537
CHAPMAN & Parr, C147
Chapmania, C621
Chapmaniida, C605
Chapmaniidae, C147, C152,
C605
Chapmanina, C139, C621
Chapmaninidae, C605, C621
Chapmanininae, C150, C156,
€621
Charltonina, C138, C752, C753
Cuatron, C7, C8
CHavg, C92, C97, C98
Checchiaites, C508
Cheilosporites, C786
Cheilosporitidae, C786
CHEILOSTOMELLACEAE,
C511
Cheirammina, C782
Cheiropsis, C783
Chelibs, C784
chemical composition of
calcareous wall in
foraminifers, C97
Chenella, C432
Chernyshinella, C136, C352
Chernyshinellina, C346
Chernyshinellinae, C152, C352
Chiloguembelina, C138, C654
Chilostomella, C138, C742,
C743, C746
CHILOSTOMELLIDA, C511
Chilostomellida, C742
Chilostomellidae, C120, C144-
Cl148, C150, C151, C153,
C742, C748
CHILOSTOMELLIDAE, Cl145,
C511
CHILOSTOMELLIDEA, C511
Chilostomellina, C746
Chilostomellinae, C146, C147,
C153, Clé61, C742
Chilostomelloides, C743
chitin, C59
Chitnodendron, C135, C175
chitinoid wall, C88
Chitinolagena, C135, C175
Chitinosaccus, C175
Chitinosiphon, C179, C180
chitinous wall, C88
Chitinozoa, C175
Chlamydamoeba, C19
Chlamydomonas, C605
Chlamydophryidae, C40
Chlamydophryinae, C40
Chlamydophrys, C42
Choffatella, C137, C228
Choflatellinae, C228
choma (pl., chomata), C59,
C364, C386
chromatin granules, C59
chromidia, C17, C59
Chrysalidina, C279



Chrysalidinella, C139, C562,
C563

Chrysalidinoides, C563
Chrysalogonium, C514
Chrysolus, C514
Chuaria, C786
Chusenella, C415
CHYTRIDINEAE, C12
Cibicidae, C149, C685
Cibicidella, C690, C691
Cibicides, C59, C61, C78, C120
C128, C129, C138, C686,
C687, C688, C690, C697,
C757, C759, C760, C783
Cibicididae, C138, C139, C156,
C685, C760
Cibicidina, C686, C757, C759
Cibicidinae, C146, C147, C152,
C156, C685, C687, C688
Cibicidoides, C757
Cibicidoides, C757
Cibicorbis, C678
Cidaria, C512
Cidarollus, C784
Cienkowskiaceae, C13
Cimelidium, C784
Cincoriola, C679
Cingodifflugia, C35
Cingodifflugiinae, C34
Ciperozea, C569
Circus, C262
Cmry, C149
Cisalveolina, C505, C506
Cissets, C715
Citharina, C514
Citharinella, C516
CLARKE & WHEELER, C95, C97
classification of Foraminiferida,
C140, C141; in Treatise,
C153
Clathroptychiaceae, C14
Clathroptychiaceen, C14
Clathroptychiacei, C14
Clausulus, C505
clavate, C59
Clavelloides, C565
Clavigerinella, C139, C665
Clavihedbergella, C138, C659
Clavula, C783
Clavulina, C139, C279
Clavulinella, C291
Clavulinoides, C272
Clidostomum, C549
Climacammina, C136, C333
Climaccamina, C333
Clisiphontes, C520
Clisophontes, C520
Clypeocyclina, C784
Clypeolina, C44
Clypeorbinae, C150, C710
Clypeorbis, C711
Clyphogonium, C783
Cochlea, C514
Cochleatina, C786
Cochlidion, C514
Cochliopodidae, C19
Cochliopodiidae, C19
Cochlipodiinae, C19
Cochliopodium, C17, C19

Index

Codonofusiella, C370, C401
Codonoschwagerina, C415
COELONEMEEN, Cl14
Coelotrochium, C786
coiling ratios, C113
Colania, C431
Colaniella, C136, C328
Colaniellidae, C135, C136,
Cl155, C328
Colaniellinae, C152, C328
CoLg, C128, C154, C643, C650,
C710, C712, C717-C719,
C725
Coleites, C138, C757
CoLLins, C582
COLLODERMACEAE, C13
Collodermaceae, C13
Collodermataceae, C13
Colloderminae, C13
Colomia, C95, C96, C138,
C781, C782
Colonammina, C135, C204
Colpopleura, C784
columella, C10
Columella, C628
COLUMELLIFERAE, C13, Cl4
Compressigerina, C565
conchite, C92
CONCHULINA, C19
Conchulina, C23
Conicocornuspira, C438
Conicospirillina, C137, C600,
C782
CoNkLIN, C190
Conoglobigerina, C652
Conomiogypsinoides, C650
Conorbella, C78, C588
CONORBIDA, C149, C511
Conorbidae, C149, C151, C766
Conorbina, C137, C575, C769
Conorbinidae, C572
Conorbis, C769
Conorbitoides, C725
Conorboides, C137, C769, C777
Conorboididae, C766
Conorotalites, C138, C752
Conotrochammina, C263
contractile vacuole, C17
Conulina, C493
Conulites, C608
convolute, C59
Coprolithina, C284
Corbiella, C315
Corbis, C315
Corvwiss, C141
CorNIsH & KENDALL, C91
Cornuloculina, C448
Cornuspira, C59, C92, C438
Cornuspiramia, C447
Cornuspirella, C438
Cornuspirenstamm, C145
Cornuspirida, C143, C438
Cornuspiridae, C145, C149,
C152, C438
CORNUSPIRIDEA, C436
Cornuspiridea, C143, C144,
C438
Cornuspirideae, C438

C875

Cornuspirinae, C146-C148,
C150, C438

cornuspirine, C59

Cornuspirininae, C146, C438

CORNUSPIROIDEA, C436

Cornuspiroides, C438

Corona, C36

Coronella, C741

Coronipora, C741

Corrosina, C543

Cortalus, C784

cortex, C10

Corticella, C34

Corycia, C19

Corycie, C19

Corycina, C19

Coryphostoma, C138, C733

Corythion, C19, C53

Coryzia, C19

Coscinoconus, C742, C786

Coscinophragma, C137, C248

Coscinophragmatinae, C155,
C248

Coscinophragminae, C152,
C248

Coscinosphaera, C675

Coscinospira, C484

CosiyN, Cl113

Cosinella, C783

Coskinolina, C298

Coskinolinella, C304

Coskinolinoides, C310

Coskinolinopsis, C308

costa, C59

costate, C59

Coxites, C481

Craterella, C688

Craterina, C173, C175

Craterininae, C173

Crateriola, C688

Craterites, C493

Craterularia, C784

Cremsia, C336

Crepidulina, C514

Crespinella, C617

Crespinina, C624

Cribdridos, C14

Criboelphydium, C635

Cribrariacea, Cl14

CRIBRARIACEAE, Cl4

Cribrartaceae, C14

Cribrariaceen, C14

Cribrariacées, C14

Cribrariacei, C14

CRIBRARIAE, C14

CRIBRARIALES, Cl14

Cribrarieae, C14

Cribrariidae, C14

Cribrariinae, C14

Cribrarioidea, C14

cribrate, C59

Cribratina, C137, C220

Cribratininae, C155, C220

Cribrobigenerina, C254

Cribrobulimina, C279

Cribroelphidiinae, C152, C631,
C643

Cribroelphidium, C635, C643

Cribroelphydium, C635
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Cribroendothyra, C346
Cribrogenerina, C136, C334
Cribrogloborotalia, C680
Cribrogoesella, C273
Cribrohantkenina, C64, C139,
C666
Cribrolinoides, C453
Cribrononion, C637
Cribroparella, C752
Cribroparrella, C752
Cribropullenia, C746
Cribropyrgo, C470
Cribrorobulina, C516
Cribrorotalia, C643
Cribrosa, C145
Cribrosphaera, C314
Cribrosphaerella, C314
Cribrosphaeroides, C135, C314
Cribrosphaeroides, C314
Cribrospira, C136, C352
CRIBROSPIRACEA, C313
Cribrospirella, C238
Cribrospiridae, C342
CRIBROSTOMACEA, C313
Cribrostomatidae, 332
Cribrostomoides, C90, C225
Cribrostomum, C333
Cribrotextularia, C254
Cribroturretoides, C281
Cribsophaeroides, C314
Crimellina, C429
Criptocanalifera, C637
Cristacea, C142, C512, C572
Cristacés, C142, 512, C572
Cristacidae, C482
Cristata, C142, C482
Cristellaria, C482, C520
CRISTELLARIACEA, 436,
C511
Cristellarida, C143, C482
Cristellaridae, C482
Cristellaridea, C143, C482
Cristellarideae, C482
Cristellariidae, C482
Cristellarinae, C144, C145,
C482
Cristellarioidea, C482
Cristellariopsis, C520
Cristellaroidea, C144
Cristellaroidi, C482
Crithionina, C205, C687
Croneisella, C200
Crossopyxis, C47
Croucsh, C142
Cruciloculina, C458
Crustula, C784
Cryptasterorbis, C711
Cryptodifflugia, C18, C37
Cryptodifflugiacea, C37
Cryptodifflugiidae, C37
Cryptodifflugiidae, C37
Cryptomonas, C78
Cryptostegia, C143, C144, C725,
C742
Ctenorbitoides, C725
Cubanina, C285
Cucurbitella, C17, C35
Cucurbitina, C784
Cumerina, C645

Protista—Sarcodina

CummMings, C93, C324, C334
Cuneolina, C285
Cuneolinella, C285
cuniculus (pl., cuniculi), C59,
C372
currents, C130
CusHman, C92, C93, C142,
Cl146-C148, C247, C251,
C253, C269, C272, C277,
C279, C281.C283, C333,
C438, C439, C466, C479,
C501, C516, C520, C526,
C528, C541, C547, C548,
C559, C563, C569-C571,
C574, C582, C584, C600,
C604, C629, C635, C642,
C656, C696, C728, C730,
C736, C742, C748, C757,
C784, C785
CusHMAN & BErmUDEZ, C708
CusaMaN & Topp, C582
CusHMaN & WARNER, C93
CusHMAN & WaTERs, C325
Cushmanella, C96, C778, C781
Cushmania, C310
CuvIER, C55
Cuvillierina, C614
Cuvillierina, C614
Cuvillierininae, C156, C614
Cyanophyceae, C18
Cyanospira, C54
Cyclammina, C60, C63, C90,
Cl137, C228
Cyclammina, C228
Cyclammininae, C155, C228
Cyclocibicides, C78, C687,
C688, C690
Cycloclypeida, C643
Cycloclypeidae, C147, C643
Cycloclypeina, C643, C647
Cycloclypeinae, C144, C145,
Cl46, C147, C156, C647
Cycloclypeinae, C643
Cycloclypeus, C644, C645,
C647, C649, C694, C784
Cycloclypidae, C647
Cycloclypsinella, C302
Cyclodiscus, C572
Cyclogypsinoides, C783
Cyclogyra, C59, €92, C136,
438
Cyclogyrinae, C155, C438,
C742
cyclogyrine, C59
Cyclolepidina, C721
Cyclolina, C301
Cyclolininae, C155, C301
Cycloloceilina, C690
Cycloloculina, C690
Cyclomeandropsina, C485
cyclomorphosis, C59
Cyclopavonina, C784
Cyclophthalmidium, C457
Cyclopsina, C302
Cyclopsinella, C302
Cyclopyxis, C18, C27
Cyclorbiculina, C495
Cyclosiphon, C721
Cyclospira, C678, C680, C682

Cyclospiridae, C145, C678

CYCLOSTEGUES, C184, C436,
C511

Cyclotella, C22

Cylindria, C784

Cylindroclavulina, C281

Cylindropyxis, C27

Cylindrospira, C783

Cymbalopora, C138, C698,
C699

Cymbaloporella, C139, C699

Cymbaloporetta, C699, C701

Cymbaloporettidae, C149, C151,
C152, C698

Cymbaloporidae, C138, C139,
Cl146, C148, C150, C156,
C698, C702

Cymbaloporinae, C147, C698

Cymbella, C22

Cymbicides, C688

Cyphidium, C22

Cyphoderia, C53

Cyphoderiidae, C53

Cyphoderini, C53

Cyphoderiopsis, C32

cyst(s), C17, C59, C68

Cystammina, C89, C263

Cysteodictyina, C786

Cystidina, C26

Cystoforaminifera, C40

CYSTOFORAMINIFERA, Cl145

Cystoforaminifera (Vesiculata),
Cl184

Cystophrys, C166

Cytharina, C515

cytoplasm, C17, C59

Dactyloporida, C143

Dactyloporidea, C144

Dactylosaccus, C176

Dagmarella, C405

Dainella, C795

Dainita, C537

Daitrona, C205

Daixina, C415

Danubica, C196

Darbyella, C520

Darbyellina, C520

Darvasites, C434

Darvasites, C434

Dasycladaceae, C742

Daucina, C727

Daucinoides, C528

Daviesina, C617

Daxia, C137, C226

Deckerella, C333

Deckerellina, C136, C335

DEFLANDRE, C32, C51, C172,
Cl81

DEFLANDRE & DEFLANDRE-
Ricaup, C32

Deflandria, C32

Derrancg, C253

DeLacE & HErouarp, C144,
Cl45

Delosina, C735, C736

Delosinidae, C161, C735, C736

Dendrina, C759

dendritic, C59



Dendritina, C139, C482
Dendronina, C192
Dendropela, C783
Dendrophrya, C192
Dendrophryida, C184, C192
Dendrophryidae, C145, C184,
C192
Dendrophryinae, C146, C147,
CI150, C151, C155, C192
Dendrophyra, C192
Dendrotuba, C177
Dentalina, C136, C516
Dentalina trujilloi, nom. nov.,
C516
dentaline, les dentalines, C516
Dentalinella, C516
Dentalinidae, C144, C512
Dentalinoidea, C144, C512
Dentalinoides, C516
Dentalinopsis, C516
DENTATA, C149, C184, C511
Dentostomina, C93, C458
DepraT, C377, C409
Depratella, C401
depth, C126
Desuaves, C508, C520
Desinobulimina, C559
deuteroconch, C59
deuteroforamen, C58, C59,
C108
DEUTEROFORAMINATA,
C149, C511
deuteropore, C59, C111
Dexiopora, C784
Dexiospira, C786
diagonal section, C59
Dianema, C15
Dianemaceae, C15
Dianemeae, C15
Dianemina, C15
Dianemininae, C15
diaphanotheca, C59, C364
Diaphorodon, C44, C171
diaphragm, C17
Dichistidae, C145
Dick, C89
Dictiostélidos, C12
Dictydiaethaliaceae, C14
Dictydiaethaliacées, C14
Dictydiaethaliidae, C14
DICTYDIINEAE, Cl14
Dictyoconella, C311
Dictyoconoides, C139, C608
Dictyoconos, C310
Dictyoconus, C137, C310
Dictyokathina, C608
Dictyopsella, C285
DICTYOSTELIACEAE, C11
Dictyosteliaceae, C11
Dictyosteliaceen, C11
Dictyosteliacer, C12
Dictyostelidae, C12
Dictyosteliidae, C11
Dictyostelinae, C12
Dicyclina, C303
Dicyclinidae, C137, C155, C301
Dicyclininae, C155, C302
Didimos, C13
DIDYMEAE, C13

Index

Didymiacea, C13

DIDYMIACEAE, C13

Didymiaceae, C13

Didymiaceen, C13

Didymiacées, C13

Didymidae, C13

Didymieae, C13

Didymiées, C13

Didymiei, C13

Didymiidae, C13

Didymiinae, C9, C13

Didymium, C9

Dientamoebidae, C7

DIFFLUENTIA, C5

Difflugia, C18, C34

Difflugia, C32, C36, C47, C166

Difflugidae, C34

Difflagidos, C34

Difflugie, C34

Difflugiella, C38

Difflugiida, C34

Difflugiidae, C17, C34

Difflugiidae, C34

Difflugiinae, C34

Difflugina, C34

Diffluginae, C34

Diffusilina, C205

Diffusilininae, C155, C205

Digitina, C274

Dillina, C783

Dimastigamébidos, C7

Dimastigamoebidae, C7

Dimorphina, C516

dimorphism, C59, C103

Dioxeia, C202

Diplochlamys, C20

Diplogromia, C177

diploid, C17, C59

Diplomasta, C783

Diplophryidae, C164

Diplophrys, C67, C166

Diplostoma, C782

Diplotremina, C137, C575

Discammina, C89, C226

Discamminoides, C242

Discanomalina, C139, C757,
C763

Dischistidae, C250, C259, C332

Discobolivina, C603

Discobotellina, C205

Discocyclina, C138, C712, C714

Discocyclinidae, C138, C148-
Cl152, C156, C712, C714

Discocyclinidea, C678

Discocyclininae, C147, C150,
Cl152,C712

Discogypsina, C695

Discoidina, C786

Discolita, C783

Discolites, C498

Discolithes, C498

Discolithus, C498

Discopulvinulina, C575

Discorbacea, C77, C99, C154,
C156, C572

discorbes, les, C572

Discorbidae, C120, C136, C139,
Cl148, C150, C152, C156,
C572, C652, C750

c877

Discorbidea, C99, C152, C572
Discorbididae, C572
Discorbidinae, C572
Discorbiidae, C572
Discorbiinae, C572
Discorbina, C572
Discorbinae, C147, C148, C150,
Cl152, C156, C572, C652,
C757, C763, C771
Discorbinae, C149
Discorbinidae, C572
Discorbininae, C145, C572
Discorbinella, C69, C78, C575
Discorbinellinae, C150, C572
Discorbis, C58, C75, C77, C78,
C139, C572, C574, C757,
C777
Discorbisinae, C146, C149,
C572,C757
Discorbites, C572
Discorbitoides, C783
Discorbitura, C575
Discorbitus, C572
Discorbula, C607
Discorinopsis, C281
Discorotalia, C632, C643
Discosptra, C645
Discospirina, C457
Discospirinia, C457
Discospiriniinae, C457
Discospirininae, C155, C457
Discospora, C646
Discotruncana, C584
displaced faunas, C119
distal, C59
Ditrema, C47
DorLEIN, C8
Dogielina, C470
Dohaia, C304
Doliolina, C427
Doliolininae, C427
Domatocoela, C789
Dorbignyaea, C784
Dorothia, C275
Dorreen, C589, C643
dorsal, C59
DoucLrass, C154, C292
DouviLLE, C57, C477, C724
Dribroparella, C752
DujarbpIN, C56, C67
Dujardinia, C784
Dukhania, C290
Dunsar, C365, C397
Dunsar & Hensest, C367,
C372,C373, C375
DunBAR & SKINNER, C369,
C372,C375, C376
DunBAR, SKINNER, & KiNg,
C368, C371
Dunbarinella, C418
Dunbarula, C401
Duostomina, C137, C577
Duotaxis, C279
Dusenburyina, C281
Dutkevichella, C405
Dymia, C571
Dyocibicides, C687, C688, C690,
C692
Dyofrondicularia, C516
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Dyoxeia, C783

EArLAND, C181, C247, C272,
C736

Earlandia, C135, C317

Earlandiidae, C317

Earlandiinae, C150, C155, C317

Earlandinella, C319

Earlandinita, C136, C317

Earlmyersia, C577

Echinogromia, C166

Echinopyxis, C23

Echinosteliaceae, C13

Echinosteliidae, C13

ecology, C119

Ectobiellidae, C795

Ectolagena, C518

ectoparasitic, C59

ectoplasm, C17, C59, C65

ectosolenian, C59

Ectosporeae, C12

Edentostomina, C448

Edomia, C487

Egeon, C645

Eggerella, C275

Eggerellidae, C268

Eggerellina, C277

Eggerellinae, C148, C149, C273,
C795

Eggerina, C277

EHRENBERG, C496, C574, C600,
C668, C736

Ehrenbergina, C95, C139, C738

Ehrenbergininae, C146, C736

Eilemammina, C783

EmMEeR & FickerT, C56, C145,
C333

Elacomyxaceae, C13

elaters, C10

Elenis, C495

Evrias, C330, C787

Ellipsobulimina, C727

Ellipsocristellaria, C528

Ellipsodentalina, C725

Ellipsodimorphina, C728

Ellipsofissurina, C540

Ellipsoglandulina, C728

Ellipsoidella, C728, C730

Ellipsoidina, C727, C728

Ellipsoidinidae, C146, C148,
Cl150, C725

Ellipsoidininae, C725

Ellipsolagena, C540, C541

Ellipsolageninae, C725

Ellipsolingulina, C728

Ellipsomarginulina, C520

Ellipsonodosaria, C725, C728,
C730

Ellipsonodosariinae, C725

Ellipsopleurostomella, C729,
C730

Ellipsopolymorphina, C729,
C730

Ellipsosiphogenerina, C569

Ellipsosiphongenerina, C569

Elliptina, C784

ELvis & Messina, C219, C281,
C535, C730, C760

Ellisina, C533

Protista—Sarcodina

Elongobula, C544
Elphidiella, C138, C638, C643
Elphidiidae, C119, C120, C138,
C139, C150-C152, C156,
C631
Elphidiinae, C147, C152, C156,
C631
Elphidioides, C139, C594
Elphidioides, C642
Elphidiononion, C635
Elphidium, C60, C61, C63,
C64, C66, C70, C75, C83,
C87, C88, €98, C104, C139,
C631, C643
embryonic apparatus, C59
EmiLiant, C98, C127
ENALLOSTEGIA, C184
ENALLOSTEGUES, Cl142,
~ Cl84, C511
Enallostégues, C142, C250,
C530, C731
Enantioamphicoryna, C520
Enantiocristellaria, C520
Enantiodentalina, C516, C533
Enantiomarginulina, C520
Enantiomorphina, C530
Enantiomorphinidae, C149,
C150, C151, C152, C530
Enantiomorphininae, C530
Enantiovaginulina, C514
ENCLINOSTEGIA, C145,
C725
Enclinostegia, C214, C511,
C543
Encorycium, C537
Endamoeba, C7
Endamoebida, C7
Endamoebidae, C7
Endamoebinae, C7
endolobopodia, C17
endoplasm, C17, C60, C65
ENDOSPOREA, Cl14
Endosporea, C12
Endosporeae, C9
ENDOSPOREAE, Cl14
Endosporeae, C12, Cl14
Endosporeae (Myxogastres),
Cl2, Cl14
ENDOSPOREEN, Cl14
Endosporeen, C12
ENDOSPOREES, Cl14
Endosporées, C12, C14
ENDOSPOREI, Cl14
Endosporei, C12
ENDOSPORINEI, Cl14
Endosporinei, C12
Endostafiella, C343
Endothyra, C93, C126, C136,
C343, C795
Endothyracea, C61, C93, C136,
C155, C320
Endothyranella, C136, C346
Endothyranopsinae, C152, C155,
C352
Endothyranopsis, C136, C352
Endothyranstamm, C145
ENDOTHYRIDA, C151, C152,
C313
Endothyridae, C135, C136,

C144-C150, C152, C155,
C342
Endothyridea, C148, C151,
C320
Endothyrina, C342, C350
Endothyrinae, C144-C148, C150,
Cl152, C155, C343
Endothyrinae, C342
ENDOTRICHEA, Cl4
Endotrichea, C13
ENDOTRICHEEN, C14
Endotricheen, C13
Enerthenemaceae, C13
Enerthenemea, C13
Enerthenemeen, C13
Entamoeba, C7
Entamoebidae, C7
Entamoebinae, C7
ENTERIDIALES, Cl14
ENTERIDIEA, C12
ENTERIDIEAE, C14
Enteridioidea, Cl14
ENTHERIDIEAE, Cl4
Enthomostégues, C142, C458,
C482, C503, C643, C685
Entolagena, C540
Entolingulina, C539
ENTOMOSTEGUES, C142,
C436
Entosalenia, C540
Entosolenia, C540
entosolenian, C60
Entrochus, C737
Entzia, C264
Eoalveolinella, C505, C508
Eoannularia, C693
Eoassilina, C647
Eoconuloides, C685
Eocristellaria, C342
Eocyclammina, C783
Eodictyoconus, C701
Eoendothyra, C347
Eoeponidella, C137, C577
Eofabiania, C701
Eoflabellina, C520
Eofrondicularia, C783
Eofusulina, C405
Eofusulininae, C152, C404
Eogeinitzina, C325
Eoglobigerina, C671
Eoguttulina, C530
Eohastigerinella, C658
Eolagena, C135, C323
Eolasiodiscus, C358
Eolepidina, C724
Eolituonella, C783
Eonodosaria, C323
Eoparafusulina, C420
Eoparastaffella, C436
Eoplacopsilina, C248
Eorupertia, C139, C708, C709
Eorupertiidae, C702
Eoschubertella, C401
Eosigmoilina, C136, C450
Eostaffella, C350, C396
Eostaffelloides, C434
Eotuberitina, C321
Eouvigerina, C137, C556



Eouvigerinidae, C137, C139,
Cl156, C556

Eouvigerininae, C146, C147,
C148, C556

Eoverbeekina, C380, C383,
C386, C427

Eovolutina, C135, C323

Eozawainella, C436

Eozobninae, C144, C145

ephebic, C60

epidermal layer, C60

Epifusulina, C412

epipods, C17

Epistomaria, C139, €592, C598

Epistomariella, C598

Epistomariidae, C139, C156,
C592

Epistomarioides, C594

Epistomaroides, C594

Epistomella, C592

Epistomina, C94, C96, C97,
C136, C771, C775, C777

Epistominella, C137, C578

Epistominidae, C139, C149-
Cl152, C766, C771, C776,
cJ77

Epistomininae, C97, C137,
Cl162, C771

Epistominita, C137, C771

Epistominites, C784

Epistominoides, C96, C137,
C771, C776

epitheca, C60

Eponidae, C149, C678

Eponidella, C96, C595

Eponides, C78, C139, C678,
C680, C682, C683, C684,
C750

Eponididae, C139, C151, C156,
C678, C680, C683

Eponidinae, C152, C678

Eponidoides, C748

Eponidopsis, C678

equatorial, C60

equatorial aperture, C60

equatorial section, C60

Eguilateralidae, C142, C511,
C559

equitant, C60

Erichsenella, C478

Ericson, G, WoLLin, & J. WoL-
LN, C116

Esosyrinx, C539

Espumadridos, C13

Estemonitidos, C13

Euarcella, C22

Eudifflugia, C34

Eudiscodina, C714

Eugenia, C46

Euglifidos, C47

Euglypha, C19, C47

Euglyphacea, C47

Euglyphida, C47

Euglyphidae, C47

Euglyphidae, C47

Euglyphidion, C50

Euglyphina, C27, C47

Euglyphinae, C47

Euglyphinae, C47

Index

Euglyphini, C47

Eulepidina, C719, C721

Eulinderina, C724

EULOBOSA, C19

Eulobosa, C19

EUMYCETO0OZOA, Cl11,Cl12

EUMYCETOZOEN, C12

EUMYCETOZOINA, C9, C12

EUPLASMODIDA, Cl4

Euplasmodida, C13

EUPLASMODIES, C14

Euplasmodiés, C13

Eurycheilostoma, C137, C578

Eustoma, C35

Euuvigerina, C139, C566

Evlania, C316

evolute, C60

Exagonocyclina, C714

Exassula, C166

exogenous, C60

exolobopodia, C17

Exosporales, C12

Exosporea, C12

Exosporeae, C9

Exosporeae, C12

Exosporeen, C12

Exosporées, C12

Exosporei, C12

Exosporés, C12

Exosporinei, C12

Exseroammodiscus, C783

external furrow, C60, C362

extraumbilical aperture, C60

extraumbilical-umbilical aper-
ture, C60

Fabiania, C139, C701, C702

Fabularia, C139, C473

Fabularidea, C143, C473

Fabulariinae, C137, C155, C473

Fabularina, CA58

Fairliella, C202

Fallotella, C310

Fallotia, C488

Falsocibicides, C691

Falsoguttulina, C530

Falsopalmula, C522

Falsotetrataxis, C337

Faralieberkuehnia, C181

Fasciolites, C138, C503, C505,
C506, C508, C509

Fasciolitidae, C503

Fascispira, C488

Faujasina, C640, C643

Faujasinella, C632

Faujasininae, C156, C640, C643

Faujassina, C640

Fauré-FrREmizT, C90

Favocassidulina, C738

FerreL, C535

Feigl’s reagent, C96

Fenestrifera, C678

Ferayina, C139, C624

Ferganites, C426

Feuerbornia, C53

Feurtillia, C228

FicHTEL, voN, C55

Fyjiella, C563

filamentous, C60

C879

Filoplasmodida, C794

Filoplasmodieae, C795

Filoplasmodiés, C794

Filoplasmodinae, C794

Filoplasmodinos, C794

filopodia, C17, C18

FILOSA, C39, C42, C67

Filosa, C794

FILOSA MONOSTOMATA,
C39

filose, C60

FILOSIA, C2, Cl16, C18, C39

fimbriate, C60

Fincay, C277, C466, C559,
C582, C642

Fisdridos, C13

Fischerina, C441

Fischerinella, C443

Fischerinidae, C136, C146,
Cl147, C149, C155, C438

Fischerininae, C155, C438,
C441

fission, C17

Fissistomella, C766

Fissoelphidium, C138, C617

fissure, C60

Fissurina, C540, C541

fistulose, C60

FITOMIXINOS, C12

Flabellammina, C90, C137,
C244

Flabellamminopsis, C244

flabelliform, C60

Flabellina, C522

Flabellinella, C516

Flabelliporus, C650

Flabellulidae, C7

Flabellulina, C6

flagellum (pl., flagella), C10,
Cl17, C60

flange, C60

Flectospira, C136, C439

Flexosuli (Imperforata), C436

flexostyle, C60, C503

FLEXOSTYLIDIA, C436, CS11,
C678

Flexostylidia, C436

Flexurella, C787

FuinT, C466, C575

Flintia, C453

Flintina, C461

Flintinella, C462

floor, C60

Florilus, C138, C746

‘Flosculina,” C503, C506, C508

Flosculinella, C58, C503, C510

Flourensina, C269

fluting, C60, C362

Fomina, C93

foramen (pl., foramina), C60,
C364, C380

Foraminella, C456

FORAMINIFERA, C67, C151,
Cl64

FORAMINIFERA MONO-
MERA, C40, C143, C184,
C436, C511

FORAMINIFERA POLYMERA,
Cl143, C184, C436, C511
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FORAMINIFERAE, C164

FORAMINIFERES, C142, C164

FORAMINIFERIAE, C145,
Cl64

FORAMINIFERIDA, C16, C55,
Cl64, C208, C789

FORAMINIFERIDA, economic
importance, C56

FORAMINIFERIDA, living
animal, C65

FORAMINIFERIDA, mor-
phology and biology, C58

FORAMINIFERIDA, terminol-
ogy, C58

FORAMINIFEROS, C164

Forschia, C136, C340

Forschia, C340

Forschiella, C136, C340

Forschiidae, C338

Forschiinae, C151, C338

Forshiinae, C338

fossettes, C60

Fourstonella, C136, C331

Fgyn, C71

fragmentation, in foraminiferal
reproduction, C86

Frankeina, C245

Franzenau, C759, C760

Frenzelina, C44

Frixs, C8

Frilla, C646

FrizzeLr, C251, C624, C625

Frondicularia, C516, C528,
785

Frondicularidae, C145, C512

Frondicularidea, C143, C512

Frondicularideae, C512

Frondiculariinae, C147, C512

Frondiculina, C522, C528

Frondiculinita, C528

Frondilina, C135, C324

Frondovaginulina, C517

Frumentarium, C458

Frumentella, C412

Frustrulia, C22

Fujimotoella, C434

Fuliginoide:, C14

Fuligo, C9

Fursenkoina, C71, C138, C731,
C733,C734, C784

Fursenkoininae, C156, C731,
C736

Fusarchaias, C495

Fusiella, C401

fusiform, C60

Fusilinidae, C399

Fusulina, C95, C365, C369,
C373, C374, C380, C383-
C385, C389, C404

Fusulina Zone, C389

FUSULINACEA, C313

Fusulinacea, C64, C93, C136,
Cl155, C358, C394

Fusulinacea, uncertain status,
Cl155

Fusulinaceae, C394

fusulinacean chambers, C369

fusulinacean ecology, C387

Protista—Sarcodina

fusulinacean evolutionary trends,
C381

fusulinacean geographic distri-
bution, C389

fusulinacean morphology, C361

fusulinacean phylogeny, C386

fusulinacean septa, C371

fusulinacean shell, C360

fusulinacean stratigraphic distri-
bution, C389

fusulinacean test shape and size,
C382

Fusulinella, C373, C374, C384,
C385, C389, C406

Fusulinella Zone, C389

Fusulinellinae, C152, C404

FUSULINIDA, C151, C152,
C313

Fusulinida, C399

Fusulinidae, C59, C60, C62,
Cl145-C150, C152, C155,
C399

Fusulinidae, C404

Fusulinidea, C150, C152, C394

FUSULININA, Cl154, C155,
C313

Fusulinina, C399

Fusulininae, C144-C150, C152,
C155, C370-C373, C375,
C382-C386, C404

Fusulininae, C399

Fusulinoidea, C149, C394

Gabonella, C137, C552, C734

Galea, C450

Galeanella, C450

Gallionella, C22

Gallowaiina, C406

Gallowaiinella, C406

Garroway, C93, C146, C298,
C406, C438, C445, C453,
C501, C508, C509, C516,
C526, C559, C569, C582,
C584, C600, C628, C654,
C680, C785

GarLroway & HarLTon, C93

GaLLowaY & RyNIKER, C409

Gallowayina, C406, C710

Gallowayinella, C385, C406

gamete, C60, C68

gamont, C60

GanpoLrr, C115

Ganella, C139, C764

Garantella, C137, C774, C775

GASTEROMYCETES, C12

GASTEROMYCETES GENU-
INA, C12

GASTRAEADA, C184

Gastroammina, C200

GASTROMYZETES, C12

Gastrophysema, C192

Gaudryina, C90, C136, C269

Gaudryinella, C269

Gaudryna, C269

GauTHIER-LIEVRE, C129

Gavelinella, C138, C753, C759,
C763

Gavelinellidae, C151, C753

Gavelinellinae, C753

Gavelinonion, C761

Gavelinopsis, C578

Geamphorella, CS1

geological importance of
thecamoebians, C18

Getnitzella, C325

Geinitzina, C325, C785

Gemellides, C759, C760

Geminaricta, C553

Geminosoira, C96, C139, C781

Gemmulina, C254

Gemmuline, C254

generic names erroneously
applied to Foraminiferida,
Cl62

Geococcus, C37

Geophonus, C631

Geoponus, C632

Geopyxella, C38

GERKE, C210

gerontic, C60

Gifuella, C429

Gicnoux, C89

GIMNAMEBOIDEOS, C5

Ginesina, C216, C217

Giraliarella, C190

Girtyina, C425

Girvanella, C786

Girvanellinae, C144

Glabratella, C66, C68, C69,
C78, C80, C139, C588

Glabratellidae, C78, C139, C156,
C587

Gladiaria, C514

Glaesneria, C783

GLAESSNER, C148, C251, C654

GLAESSNER & WaDE, C680

Glandiolus, C784

Glandulina, C138, C537

Glandulinaria, C783

Glanduline, C537

Glandulinea, C537

Glandulinidae, C108, C137,
Cl153, C156, C537, C729

Glandulinidea, C143, C537

Glandulininae, C156, C537

Glandulodimorphina, C516

Glandulonodosaria, C512

Glandulonodosariinae, C512

Glandulopleurostomella, C530

Glandulopolymorphina, C530

Globalternina, C783

Globanomalina, C138, C665

Globigenera, C669

Globigerapsis, C139, C671,
C675, C676

Globigerina, C64, C66, C70,
C87, C9%4, C95, C97, C138,
C659, C663, C669-C671,
C673-C676, (€678, C786,
C791

Globigerinacea, C87, C137,
C154, C156, C652, C666

Globigerinae, C143, C669

Globigerinatella, C58, C139,
C676

Globigerinatellinae, C676

Globigerinatheka, C139, C676

Globigerinella, C663



Globigerinelloides, C138, C656,
C665

GLOBIGERINIDA, C511

Globigerinida, C143, C669

Globigerinidae, C115, C138,
C139, C144-Cl146, C148-
C152, C156, C669

GLOBIGERINIDAE, Cl145,
C511

Globigerinidae, C669

GLOBIGERINIDEA, C511,
C652

Globigerinidea, C144, C152,
C669

Globigerinidee, C669
Globigerinidos, C669
Globigerinina, C143, C669
Globigerininae, C144-C148,
C150, C152, C156, C669
Globigerininae, C669
Globigerinita, C139, C676,
C678
Globigerinitinae, C676
Globigerinoides, C139, C670,
C675, C676, C678
Globigerinoita, C139, C678
Globigerinopsis, C670
Globivalvulina, C136, C338
Globivalvulinae, C338
Globivalvulinella, C258
Globivalvulininae, C150, C338
Globobulimina, C138, C559
Globobuliminidae, C559
Globobulimininae, C559
Globocassidulina, C139, C738
Globoconusa, C138, C670
Globoendothyra, C352
Globonota, C35
Globoquadrina, C65, C139,
C670, C671
Globorotalia, C60, C87, C97,
Cl115, C138, C667, C668,
C669, C671, C680, C683
Globorotaliidae, C138, C146,
Cl148, C150-C152, C156,
C666
Globorotaliinae, C147, C152,
C156, C666
Globorotalites, C63, C138,
C683, C752
Globorotaloides, C138, C665,
C671
Globorotaloidinae, C669
Globosiphon, C200
Globotextularia, C273
Globotextulariinae, C148, C155,
C273
Globotextularinae, C146
Globotruncana, C64, C95, Cl15,
C138, C662, C663
Globotruncanella, C662
Globotruncanidae, C59, C138,
Cl156, C662
Globotruncaninae, C152, C662
Globotruncanita, C662
Globulina, C94, C530, C785
globulines, les, C531
Globulotuba, C539
Glomalveolina, C509, C510

Index

Glomalveolina, C509
Glomerina, C259
Glomospira, C60, C135, C212
Glomospiranella, C340
Glomospirella, C212
Glomospirella, C212, C340
Glomospirellinae, C338
glomospirine, C60
Glomospiroides, C136, C340
Glomovertella, C787, C788
Glomulina, C450
Glyphostomella, C136, C353
Goatapitigba, C204, C795
Gocevia, C19
Gogs, C205
Goesella, C281
Govrpscumipt, C7
Gonatosphaera, C528
Goniolina, C786
Gordiammina, C212
Gordiospira, C439
Goupillaudina, C138, C753
Goupillaudina, C753
Gourisina, C340
Grabauina, C420
Grammobotrys, C784
Grammostomum, C549
granellae, C789
granellarium, C789
granular hyaline wall, C60
Granuliferella, C352
GRANULORETICULOSA,
C54, C150
granuloreticulose pseudopodia,
C17, C60
GRANULORETICULOSIA, C2,
Cl16, C18, C39, C54
Gravellina, C277
GRELL, C66, C71, C78, C81,
C83, C84, C85
GRIMsDALE, C718
Grimsdaleinella, C137, C551,
C734
Gromia, C40, C59
Gromiada, C40
GROMIDA, Cl6, C19, €40,
C789
Gromida, C40, C143
Gromidae, C40, C144, C146
GROMIDAE, C40, C145
Gromidea, C40, C143, C144
Gromidee, C40
Grémidos, C40
GROMIIDA, C40
Gromiidae, C40, C145, C175
GROMIIDEA, C40
Gromiides, C40
Gromiina, C40
Gromiinae, C40
Grominae, C40
GrozpiLova & LEBEDEVA, C356
Grazybowskia, C650
Gubkinella, C137, C652
GuBLER, C375, C376
Gublerina, C138, C654
Gublerina, C432
GUmeeL, C57, C777
Giimbelia, C646
Guembelina, C654

C881

Giimbelina, C652, C655
Giimbelinidae, C148, C150,
C151, C652
Guembelininae, C146, C710
Giimbelininae, C147, C148,
C652
Guembelitria, C138, C652
Giimbelitria, C652
Guembelitriella, C138, C652
Guembelitriinae, C137, C156,
C652
Gunteria, C139, C702
Guppyella, C298
Guttulina, C531
Guttuling, C11
Guttulinacea, C11
GUTTULINACEAE, C11
Guttulinaceae, C11
Guttulinacei, Cl11
Guttuline, C531
Guttulineae, C11
Guttulineen, C11
guttulines, les, C531
Guttulinidae, C11
Guttulinidos, C11
Guttuliniidae, C11
Guttulininae, C11
GYMNAMOEBAEA, C5
GYMNAMOEBIDA, C5
GYMNAMOEBINA, C5
Gymnesina, C455
GYMNICA, C5
Gymnococcaceae, C12
Gymnococcaceen, C12
Gymnococcidae, C12
Gymnococcinae, C12
GYMNOMYXA, C5
Gypsina, C139, C688, C694,
C697, C698
Gypsininae, C694
Gyrammina, C784
Gyroidina, C138, C750, C753
Gyroidinella, C708, C709
Gvroidinoides, C138, C750,
C753
Gyromorphina, C744

pE Haan, C55

habitat of Foraminiferida, C87

Haddonia, C248

Haeckelina, C184

Haerella, C707

Haeuslerella, C256

Hagenowella, C273

Hagenowina, C286

Haon, C777

Haliphysema, C192

Halkyardia, C139, C701, C702

Halkyardiidae, C698

Halyphysema, C86, C88, C90,
Cl192

Hammonium, C606

hamulus (pl., hamuli), C60

Hantkenia, C647, C666

Hantkenina, C60, C139, C666

Hantkeninella, C666

Hantkeninidae, C138, C139,
Cl46, C150, Cl151, C152,
Cl156, C663, C666
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Hantkenininae, C147, C148,
C156, C666

Hanzawa, C100, C629, C701

Hanzawaia, C139, C759

haploid, C17, C60

Haplophragmella, C136, C350

Haplophragmellinae, C152,
C155, C350

HAPLOPHRAGMIACEA,
Cl184

Haplophragmidae, C145, C225

Haplophragmiidae, C149, C225

Haplophragmiinae, C146, C148,
C238

Haplophragmina, C351

Haplophragmium, C244

Haplophragmoides, C89, C133,
Cl136, C225

Haplophragmoidinae, C155,
C225

Haplostiche, C137, C220

Haque, C683

Hartmannellidae, C7

Hartmannellina, C6

Hartmannellinae, C7

Hasterigerininae, C663

Hastigerina, C139, C663, C665,
C666

Hastigerinella, C64, C659,
C665, C670, C671

Hastigerininae, C156, C663

Hastigerinoides, C63, C138,
C658

Hauerina, C139, C470

Hauerinae, C145, C458

Hauerinella, C448

Hauerinidae, C458

Hauerinidee, C458

Hauerinina, C458

Hauerininae, C144, C147, C468

Haurania, C493

Hayasakaina, C397

Haypen, C375

HaynEs, C561

Hechtina, C466

HepLey, C40, C88

Hedbergella, C138, C659

Hedbergellinae, C156, C659

Hedbergina, C784

Helenia, C580

Helenina, C580

Helenis, C494

Heleopera, C18, C29

Heleoperidae, C27

Heleoperinae, C27

Helicites, C645

Helicocyclina, C724

HELICOIDEA, C143, C184,
C436, C511

Helicolepidina, C139, C724

Helicolepidinae, C149, C724

Helicolepidinidae, C150, C151,
Cc717

Helicolepidininae, C148, C152,
Cl156, C717, C718, C724

Helicolepidinoides, C724

Helicosorina, C458, C482,
€559, C643

HELICOSTEGIA, C184, C511

Protista—Sarcodina

Helicostegia, C268
Helicostegina, C139, C685,
C724 R
HELICOSTEGUES, Cl142,
C184, C511
Helicostégues, C142, C268,
C482, C511, C559, C572,
C605, C631, C669, C742,
C753
Helicotrochina, C592, C631,
C685
Helicoza, C635
HELIOZOIA, Cl18, C39
Heliostegia, C482
Hellenocyclina, C711
HELLENOIDEA, C184, C313,
C436, C511
Helvetoglobotruncana, C662
Hemiarchaediscus, C355
Hemicristellaria, C520
Hemicyclammina, C137, C229
Hemidiscus, C212
Hemifusina, C404
Hemifusulina, C404
Hemifusulininae, C404
Hemigordiella, C440
Hemigordiellina, C212
Hemigordiopsis, C439
Hemigordius, C136, C440
Hemigypsina, C695
Heminwayina, C577
Hemirobulina, C524
hemisepta, C60
Hemisphaerammina, C68, C74,
C135, C202
Hemisphaerammininae, C155,
C202, C796
Hemistegina, C784
Hemisterea, C784
Hemisticta, C784
HensesT, C214, C345, C346,
C365, C375, C450
Henson, C742
Hensonia, C292
Herion, C520
Hzrobotus, C55
HEeroN-ALLEN, C78
HEeron-ALLEN & EarLaND, C56,
C95, C186, C192, C577,
C604, C728,C785
Heronallenia, C589
Herrmannia, C512
Heterillina, C470
heterocaryotic, C66
Heteroclypeinae, C647
Heteroclypeus, C647
Heterocosmia, C22
HETERODERMACEAE, Cl4
Heterodermaceae, Cl4
Heterodermacées, C14
HETERODERMEAE, Cl4
Heterodermidae, C14
Heteroglypha, C49
Heterogromia, C167
Heterogromiini, C164
HETEROHELICIDA, C151,
C153, C511
Heterohelicida, C652
Heterohelicidae, C138, C146-

Cl148, C150, C153, C156,
C652, C710, C736
Heterohelicinae, C146-C148,
Cl56, C652
Heterohelix, C138, C652, C654,
C656
heterokaryotic, C60, C84
Heterolepa, C138, C759, C760
Heterospira, C647
Heterostegina, C129, C644,
C645, C647, C650
Heterosteginella, C650, C783
Heterostegininae, C147, C148,
Cl150, C152, C647
Heterosteginoides, C650
Heterostomella, C269
Hezterostomum, C784
Hexagonocyclina, C714
Hidaella, C406
Hiltermannia, C775
Hippocrepina, C67, C135,
C188, C190
Hippocrepinella, C186
Hippocrepininae, C144, C155,
C187
Hipporina, C135, C324
Hippurites, C142
hispid, C60
Histopomphus, C536
Historbitoides, C725
HoécLunp, C201, C205, C560
Hoeglundina, C95, C96, C137,
C771, C775
Horxker, C64, C89, C95, C99,
C103, C106, C108, C111,
Cl149, C150, C215, C269,
C503, C546, C548, C549,
C553, C558, C561, C563,
C565, C568, C569, C572,
C574, C575, C580, C582,
C589, €598, C604, C625,
C635, C687, C699, C702,
C733, C734, C736, C750,
C759, C764, C771, C777
Hofkerina, C680
Hofkerinella, C686, C687
Hofkeruva, C567
Hollandina, C759
Holmanella, C139, C760
Holocladina, C786
hologamic, C60, C75
Hologlypha, C50
Holopsamma, C792, C794
holozoic nutrition, C10
Homocochlamys, C53
HOMOGENEA, C5, C54
homokaryotic, C66
Homotrema, C702, C705
Homotrematidae, C138, C139,
Cl156, C702
Homotrematinae, C150, C156,
C702
Homotremidae, C146, C150,
C152, C702
Homotreminae, C147
Hoogenraadia, C25
Hopkinsina, C139, C567
Hormosina, C215, C216
Hormosinida, C214, C215



Hormosinidae, C155, C214

Hormosininae, C155, C215

HornNierook, C642, C643

HorNiBROOK & VELLA, C574,
C580, C589

Hospitella, C177, C181

Hospitellum, C177

Hottincegr, C510

Howchinia, C136, C358

Howe, C569

Hyaleina, C540

Hyalina, C687

Hyalina, C49, C50

hyaline, C18, C60

hyaline calcareous foraminiferans
with perforate granular walls,
C95

hyaline calcareous foraminifers
with perforate radial walls,
C94

hyaline calcareous monocrystal-
line tests in Foraminiferida,
C9%

Hyalinea, C139, C686, C687

Hyalinia, C687

Hvalodiscida, C7

Hyalodiscidae, C7

Hyalopus, C40

Hyalosphenia, C18, C27, C29

Hyalosphenidae, C27

Hyalospheniidae, C27

Hyadlovirgulinidae, C150, C151,
C559

Hybridina, C515

Hydromylina, C520

Hydromylinidae, C512

Hydromyxaceae, C795

Hydromyxales, C794

Hymenocyclus, C710

Hyperammina, C135, C190

Hyperammina, C190

Hyperamminella, C188, C200

Hyperamminidae, C145, C146,
Cl147, C149-C151

Hyperammininae, C146-C148,
C150, C151, C187

Hyperamminita, C196

Hyperamminoides, C189, C190

hypodermis, C60

Hypporina, C324

lberina, C233

Ichthyolaria, C518

Idalina, C470

Illigata, C135, C322

Ilotes, C494

lyopegma, C783

Lyoperidia, C783

Hyosphaera, C783

lyozotika, C783

IMPERFORAT A, C19, C40,
C91, C143, C184, C436

imperforate, C60

IMPERFORIDA, C145, C436

IMPERFORINA, C184, C313,
C436

Inaequilateralidae, C445

Inequilateralidae, C142, C445

Index

infralaminal accessory aperture,
C60

inframarginal sulcus, C60

infundibulum, C61 )

INFUSOIRES HOMOGENES,
Cc5

nstar, C61

intercameral, C61

intercameral foramen, C61

interio-areal aperture, C61

interiomarginal aperture, C61

interseptal, C61

intralaminal accessory aperture,
Cc6l

intraseptal, C61

intraumbilical aperture, C61

Involutaria, C518

involute, C61

Involutina, C136, C740, C741,
C742

Involutinae, C739

Involutinidae, C136, C138,
Cl149, C161, C739

Involutininae, C148, C152,
C739

Involvina, C137, C760

Involvohauerina, C472

Jowanella, C418

Iraqia, C137, C311

Iridia, C67, C68, C71, C72,
C87, Cl66, C167

Iridiella, C202

Irregularina, C135, C315

Irregularina, C315

Islandiella, C556, C738

Islandiellidae, C156, C556,
C738

Isodiscodina, C715

isogamy, C18, C61

isogenotypic, C61

Isolepidina, C721

Isorbitoina, C723

IsraELSKY, C131

Jabeina, C432

Jaculella, C190

Jadammina, C265

Jann, C111

JauN & Jann, C140

JaHN & Rinavpr, C2

Jangchienia, C412

Janischewskina, C136, C354

Jarvisella, C287

Java Sea, C125

Jepps, C40, C75, C78, C140,
Cl41

Jigulites, C415

JonEs, C143

JoNEs & PARKER, C580

JoxEes, PARKER & Brapy, C608

Julia, C783

Jullienella, C194

Jungia, C29

Jungia, C29

juvenarium, C61

Kahlerina, C346
Kalamopsis, C215
Kanakaia, C501

(883

Kansanella, C418
Kapselthierchen, C22
Kara-Kum desert, C129
Karreria, C138, C692, C760,
C783
Karreriella, C277
Karrerulina, C277
karyogamy, C10
Katacycloclypeus, C649
Kathina, C137, C608
Kelyphistoma, C763, C764
Keramosphaera, C91, C501
Keramosphaeridae, C145, C146,
Cl47, C150, C482
Keramosphaerina, C482, C786
Keramosphaerinae, C144, C145,
Cl47, C149, C156, €501
Keramosphaerinae, C482
keratinous wall, C88
Kerionammina, C135, C208
keriotheca, C61, C364, C366,
C375
Kettnerammina, C135, C319
Kibisidytes, C169
Kikrammina, C783
Kilianina, C292
Klubovella, C136, C352
Kochliopodium, C19
Kolesnikovella, C139, C567
Kordeella, C788
KrasHENINNIKOV, C94, C119,
C635
KrinsLey, C98
Krumbachina, C457
Krumbachininae, C457
Kupo, C140
Ktpper, C629, C710
Kuglerina, C663
Kurnubia, C292
Kuwano, C598
Kwantoella, C418
Kyphamminidae, C145, C194
Kyphopyxa, C518

Laberintulidos, C795
labial aperture, C61
Labrospira, C225
labyrinthic, C61
Labyrinthina, C245
Labyrinthochitinia, C135, C177
Labyrinthulales, C794
Labyrinthuleae, C794, C795
Labyrinthuleen, C795
Labyrinthulés, C794
LABYRINTHULIDA, C789,
C790, C794
Labyrinthulida, C794, C795
Labyrinthulidae, C795
Labyrinthulidea, C794
Labyrinthuloidea, C794
Lacazina, C476
Lacazinella, C477
Lacazopsis, C477
Lachlanella, C458
Lacosteina, C137, C547
Lacosteininae, C150, C153,
Cl156, C547
Lacroix, C89, C90, C92, C226,
C253



C884

Ladinosphaera, C786

Ladoronia, C698

Laevipeneroplis, C482

Laffitteina, C138, C639

Lagena, C59, C94, C95, C512,
C518, C540

LAGENACEAE, C511

Lagenammina, C135, C200

Lagene, C512

Lagenetta, C512

Lagenicae, C511

LAGENIDA, C152, C511

Lagenida, C143, C512

LAGENIDAE, C145, C511

Lagenidae, C144, C146, C148,
C149, C151, C152, C511,
C512

LAGENIDEA, C511

Lagenidea, C143, C148, C149,
Cl151, C511, C512

Lagenideae, C512

Lagénidos, C512

Lagenina, C512

Lageninae, C144, C145, C146,
Cl47, C149, C152, C512

Lagenoglandulina, C518

Lagenoidea, C144, C512

Lagenonodosaria, C514

Lagenopsis, C784

Lagenula, C518

Lagenulina, C540

Lagunculina, C44

Lagynacea, C67, C87, C88, C89,
Cl154, Cl64

Lagynida, C164

Lagynidae, C71, C134, C143,
Cl46, C151, C154, C164

Lagynidea, C149, C164

Lagyninae, C146, C164

Lagynis, C151, C166

Laharpia, C647

Laricker, C126, C129

Lamarck, C35, C55, C574

Lamarckella, C776, C777

Lamarckina, C95, C96, C138,
C769, C777

Lamarckinita, C589

lamellar, C61

lamellar walls in foraminifers,
C98

Lamellodiscorbis, C580

Laminiuva, C567

Lampas, C520

LAMPRAMOEBAE, C19

Lamprodermaceae, C13

LAMPRODERMAE, C13

Lamprodermeae, C13

LAMPROSACRALES, Cl14

Lamprosporae, C14

LAMPROSPORALES, Cl14

LAMPROSPOREAE, Cl4

Lamprosporées, Cl14

Lamprosporei, C14

lanceolate, C61

Lance, C325

LANKESTER, C58, C144, C145,
Cl151

Lankesterina, C518

Lantschichites, C432

Protista—Sarcodina

Laryngosigma, C539
Lasiodiscidae, C136, C150,
Cl153, C155, C358
Lasiodiscus, C136, C358
Lasiotrochus, C136, C358
Laterostomella, C553
Laticarinidae, C149, C572
Laticarinina, C580
LATREILLE, C55
Lebedevaella, C788
Le Carvez, C66, C71, C77,
C78, C80, C81, C85, 106,
Cl11, C574, C589, C675,
C688, C729, C757
LE CavLvez, J. & LE CaLvez, Y.,
Cl129
LecLERc, C35
Lecguereusia, C31
Lecquereusiidae, C27
Lecythium, C44, C171
Leg, C377
Leeina, C420
Leella, C396
Lemy, C32, C35, C67, C142
Leidyella, C32
Lekithiammina, C784
Lekithiammina, C784
Lensarchaediscus, C357
lenticulacées, les, C512
Lenticulina, C59, C61, C65,
Cl136, C518
LENTICULINACEA, C511
Lentictdinae, C512
lenticuline, C61
Lenticulinidae, C512
Lenticulininae, C149, C152,
C512
Lenticulites, C519
LEPAMOEBAE, C19, C40
Lepidocyclina, C139, C718,
C719, C721
Lepidocyclinae, C149, C721
Lepidocyclinidae, C139, C150,
C152, C156, C717, C718,
C721
Lepidocyclininae, C152, C156,
C718, C721
Lepidolina, C62, C379, C380,
C386, C394, C431
Lepidolininae, C427
Lepidorbitoides, C138, C710,
C711, C718
Lepidorbitoididae, C150, C710
Lepidorbitoidinae, C147, C150,
Cl52, C710
Lepidosemicyclina, C650
Lepista, C784
Leptochlamys, C30
Leptocystis, C22
Leptodermella, C27
Leptonemeae, C13
LEPTONEMINEES, C13
Lesquereusia, C27, C30
LeupoLp & BicLEr, C742
Leupoldina, C138, C658
Leving, C141
Liceacae, C14
Liceacea, Cl4
Liceaceae, C14

Liceaceen, Cl4

Liceacées, C14

Liceacei, C14

Liceae, C14

LICEALES, Cl4

Liceathaliaceae, C14

Liceidae, C9, C14

Liceidae, C14

Liceidos, C14

LICEINA, Cl14

Liceinae, C14

Liceoidea, C14

Liceoidei, C14

Lieberkuehnia, C67, C179

Licberkuehniinae, C173

Lieberkuehniini, C173

Liebusella, C139, C287

life habits of Foraminiferida,
Cc87

life history of Foraminiferida,
C70

limax-form, C10

limbate, C61

lime-knots, C10

Limocaecum, C783

Linderina, C139, C694, C784

linellae, C790

Lingulina, C136, C528

Lingulinella, C528

Lingulininae, C156, C528

Lingulinopsis, C528

Linguloglandulina, C528

Lingulonodosaria, C136, C528

Linng, C56

Linthuris, C520

Linthurus, C520

lip, C61

Lister, C58, C75, C145, C151

Listerella, C15

Listerella, C282

Listerellaceae, C15

Lithocolla, C181

LITHODERMEAE, C13

Lituacea, C142, C214, C225,
C238

Lituacés, C142, C225

Lituola, C238

Lituolacea, C60, C135, C155,
C214

Lituolacea, C225

Lituolacées, C225

Lituolata, C142, C225

Lituoletta, C225

Lituolicae, C214

Lituolida, C143, C225

LITUOLIDA, C184

LITUOLIDACEAE, C184

Lituolidae, C60, C136, C137,
Cl44, C146-C150, C152,
Cl155, C225

LITUOLIDEA, C184

Lituolidea, C143, C144, C148-
Cl152,C214, C225

Lituolideae, C225

Lituolidee, C225

LITUOLINA, C145

Lituolina, C214, C216, C225

Lituolinae, C144-C149, C152,
Cl155, C238



Lituolinae, C225

Lituolites, C238

Lituolitidae, C225

Lituonella, C298

Lituonelloides, C292

Lituosepta, C245

Lituotuba, C135, C214, C440

Lituotubella, C136, C340

Litya, C319

Lobatula, C688

Loboforamina, C36

lobopodia, C18, C61

LOBOSA, C67

LOBOSA, C5

Lobosa, C6, C22, C34

LOBOSIA, C5, C16, C17, C18,
C61

Lobularia, C784

Lockhartia, C138, C609

loculus, C61

LoesLicH & Tappan, C57,
C128, C154, C196, C210,
C242, C254, C432, C438,
C442, C448, C458, C521,
C535, C629, C678, C736,
C740, C785

Loeblichia, C93, C136, C342

Loeblichiinae, C155, C342

Loeblichinae, C342

Loftusia, C137, C236

Loftusiidae, C146, C148, C150,
C225

Loftusiinae, C148, C155, C236

Loftusina, C225

Loftusinae, C144, C149, C236

lorica, C18

LORICATA, C19

lower keriotheca, C61, C367

lower tectorium, C61

Loxostoma, C736

Loxostomidae, C138, C161,
C736

Loxostomoides, C137, C553,
C733

Loxostomum, C138, C733, C736

Lugtonia, C136, C318

Lukaschevella, C788

Lunucammina, C135, C324

Lunucammina, C325

LYCOGALACEAE, Cl14

Lycogalaceae, Cl14, C15

Lycogalacées, C14

Lycogalactida, C14

Lycogalactidae, C14

LYCOGALALES, Cl4

Lycogaleen, C14

Lycogalidae, C14

Lycogalinae, C15

Lycophris, C645

Lyrina, C784

Macrapyen, C251, C455
Macrodites, C520
Maghrebia, C36
main partitions, C61
Makarskiana, C282
MALACOZOA (MALACO-
ZAIRES), C142
Mallopela, C783

Index

maltha, C792
Mangashtia, C305
Manorella, C137, C248
Marenda, C47
Margarita, C15
MARGARITACEAE, C15
Margaritaceae, C15
Margaritacées, C15
MARGARITALES, C15
Margaritellina, C15
Margaritida, C15
Margaritidae, C15
Margaritoidea, C14
marginal chamberlets, C61
marginal cord, C61
marginal zone, C61
Marginolamellidae, C149, C572,
C659, C662, C666
Marginopora, C92, C139, C498
Marginotruncana, C662
Marginulina, C136, C520
Marginulinae, C512
Marginulinella, C520
Marginulinellidae, C512
Marginulinidae, C512
Marginulinopsis, C521
Marig, C273, C283, C487,
C547, C736
Marieita, C294
Mariella, C537
Marsipella, C90, C186
Marssonella, C275
Marsupophaga, C183
Marsupulina, C179
Martiguesia, C137, C231
Martinottiella, C282
Maslinella, C709
MasLov, C742, C786
Masonella, C208
Massilina, C92, C452
Massilininées, C458
Massillininae, C458
MASTIGAMOEBAEA, C5
Mastigamében, C7
Mastigamoebidae, C7
Mastigogenina, C7
MASTIGOPHORA, C17
Matanzia, C289
Maruews, C570
Mazsthewina, C786
Maver, C92, C95
Maylisoria, C135, C179
Maylisoriidae, C173
Mayne, C226, C233, C238,
C241, C243, C245
Mayorellida, C7
Mayorellidae, C7
Mayorellina, C6
meandrine, C61
Meandroloculina, C455
Meandropsina, C485
Meandropsinidae, C482, C485
Meandropsininae, C137, C149,
Cl156, C485
Meandrospira, C136, C440
median section, C61
Mediocris, C396
megalospheric, C61
Megalostomina, C769

C885

Megathyra, C522
Meigen’s reaction, C95
meiosis, C10, C18
Melonia, C506, C761
Melonidae, C753
Melonis, C138, C746, C761
Melonisinae, C152, C753
Melonites, C505
Melossis, C761
Mendesia, C262
Meneghinia, C482
Mesoendothyra, C232
Mesoendothyridae, C152, C225
Mesopora, C784
Mesorbitolina, C309
Mesoschubertella, C401
Messina, C783
Metadoliolina, C427
METAMMIDA, C184
Metammida, C145
Metarotaliella, C784
Metaschwagerina, C429
Meyendorffina, C295
Micatuba, C186
Micatubinae, C186
MICET0Z00S, Cl1
Microchlamyini, C19
Microchlamys, C20
Microcometes, C67, C169
Microcometesidae, C165
Microcometidae, C165
Microcometides, C164
Microcorycia, C19
Microcoryciidae, C19
microgranular, C61
microgranular tests in
foraminifers, C93
Microgromia, C166
Microgromiidae, C165
Micrometula, C179
microsomes, C61, C66
microspheric, C61
Migros, C269
Mikhailovella, C351
MixHayLov, C435
MixkLukHO-MakLay, K. V.,
C325
Mikrocoryciinae, C19
Mikrocoryciini, C19
Mikrogromia, C166
Mikrogromiidae, C165
Mikrogromiini, C165
Miliammina, C90, C129, C137,
C220
Miliola, C139, C468
Miliolacea, C58, C60, C61, C68,
C71, C78, C155, €436, C776
Milioletta, C458
Miliolicae, C436
MILIOLIDA, C152, C436
Miliolida, C143, C458
MILIOLIDACEAE, C436
Miliolidae, C87, C92, C120,
Cl137, C142, C144-C150,
Cl152, C155, C458
MILIOLIDAE, C145, C436
Miliolidae holostreptae, C448
Miliolidae opisthostreptae, C458
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MILIOLIDEA, C436

Miliolidea, C143, C144, C148-
C152, C436, C458

Miliolidea genuina, C143, C458

Miliolidee, C458

Miliolidina, C458

MILIOLINA, C154, C155, C436

Miliolina, C458, C466, C468

Miliolinae, C137, C144, C147,
C155, C468

Miliolinae, C458

milioline, C61

Miliolinella, C466

Miliolinellinae, C155, C466

Miliolinidae, C144, C458

Miliolininae, C144, C468

Miliolites, C468, C506

Miliolithes, C468

Miliolitidae, C458

Miliospirella, C137, C602

Millarella, C786

MILLEPORITA, C511

Milleporita, C436

MiLLERr, C128, C129

Millerella, C350, C371, C374,
C381, C383, C384, C389,
C396

Millerella Zone, C389

Millettella, C23

Millettia, C558, C569

Millettinag, C200

Mimosina, C563

mineralogical composition,
calcareous Foraminiferida,
Cc95

Miniacina, C705

Miniacinidae, C702

Miniuva, C565

Minoella, C429

Minojapanella, C401

Minouxia, C282

Miogypsina, C139, C650

Miogypsinella, C650

Miogypsinidae, C139, C148-
C152, C156, C650

Miogypsininae, C147, C650

Miogypsinita, C650

Miogypsinoides, C139, C650

Miogypsinopsis, C650

Miolepidocyclina, C650

Mirfa, C784

Mirga, C784

Miscellanea, C138, C645, C647

Miscellaneidae, C150, C151

Miscellaneinae, C152

Miscellanoides, C617

Misellina, C383, C387, C427

Misellininae, C427

Misilus, C785

Mississippina, C776, C777

Mitosis, C18, C61

MIXOGASTEROS, Cl11

MIXOGASTROS, C12

MIXOMICETOS, Cl11

Moegius, C91

MOLLER, von, C57, C93, C333,
C397

Moellerina, C333, C427

Mort, von, C55

Protista—Sarcodina

Molnaria, C785

Monadinae Tetraplastae, C795

Monadineae azoosporeae, C794

MONADINEAE ZOOSPORAE,
Cl2

Monadineae Zoosporeae, C795

MONADINEN
(MONADINEAE), C11

Monadinen (Monadineae),
C794

Monalysidium, C484

Monamoebidae, C6

Monamoebina, C6

Monetulites, C645

Monobidiidae, C795

MONOCYPHIA, C5

Monocyphia, C22, C23, C34,
C47, Cl164

Monocystis, C785

Monodiexodina, C420

Monogenerina, C323

monolamellar wall, C99

monolamellid, C61

MONOLAMELLIDEA, C725

Monolamellidea, C150, C151,
C572

Monolepidorbis, C710

MONOSOMATIA, C164, C184,
C436, C511

MONOSTEGA, C5, C19, C511

NIONOSTEGIA, C5, C19

MONOSTEGUES, C40, C142,
C511

Monostégues, C142

MONOSTOMATA, C40, C164

Monostomata, C40, C47, Cl164

Monostomina, C40, C47, C53,
Cl64, C173

Monostominae, C40, C164,
C173

MONOTALAMOS, C40, C164

Monotaxinoides, C136, C358

Monotaxis, C358

MONOTHALAMIA, C5, C143,
Cl64, C184, C436, C511

Monothalamia, C22

Monothalamia amphistomata,
C47, C164

MONOTHALAMIA FILOSA,
C39

MONOTHALAMIA LOBOSA,
Cc5

MONOTHALAMIA
MONOSTOMATA, C19

MONOTHALAMIA
RHIZOPODA, C5

MONOTHALAMIEN, Cl164

Mox~racu, C55

MonTanaro GaLLiTELLL, C525,
C526, C547, C654, C656

DE Mo~NTFORT, C55

Montiparus, C425

Mooreg, C387

Mooreinella, C136, C277

Moravammina, C135, C319

Moravamminidae, C135, C136,
C155, C317

Moravammininae, C150, C155,
C317, C319

MoreT, C89
MorisuiMa, C128
morphologic terms,
Foraminiferida, C58
morphologic terms,
Thecamoebians, C17
Morrow, C546
Morulaeplecta, C251
Moscouvella, C434
Moscoviella, C434
Mstinia, C352
mucopolysaccharide, C88
mucoprotein, C88
Mucronina, C528
Mucronines, C528
Multicyclina, C722
Maudtidiscus, C356
Multifidella, C277
Multilepidina, C721, C723
multilocular, C61
Multiloculidae, C142, C458
Mudtiloculidaeen, C458
Mudtiloculina, C458
multiple tunnels, C61, C380
Multiseptida, C135, C328
Multispirina, C505, C510
Multoloculidaeen, C458
Munier-CHALMAS, C472, C473
Murus reflectus, C61
MyaTLYUK, C356
MYCETO0ZO0OA, Cl11, C12,
C789, C794
MYCETOZOEN, C11
MYCETOZOEN
(EUMYCETOZOEN), Cl11
MYCETOZOEN
(SCHLEIMTIERE), Cl1
MYCETOZOIDA, C2, C8, Cll,
C790
MYCETOZOIDA, C789
Mycetozoida, C794
MYCETOZOIDEA, C11
Mychostomina, C600
Myers, C66, C75, C78, C81,
C83, C128, C134, C368,
C600, C604
Myrioporina, C482
Mytilus, C97
myxamoebae, C10
myxoflagellula, C10
MYXOGASTERES, C11
MYXOGASTRALES, C11
MYXOGASTRES, C8, Cl1
Myxotdea, C794
MYXOMYCETALES, Cl1
MYXOMYCETEAE, C11
MYXOMYCETEN, Cl11
MYXOMYCETES, C8, Cl1
MYXOMYCOPHYTA, Cl11
MYXOMYZETEN, Cl1
MYXOTHALLOPHYTA, Cl1
Myxothallophyta, C794
Myxotheca, C71, C74, C87,
Cl134, Cl66, C169
Myxothecinae, C144, C146,
Cl47, Cl64
MYX0Z04, Cll1, C789
Myxozoa, C794



Nadinella, C45

Naegleriidae, C7

Nacapra, C119

Nagatoella, C418

Nanicella, C135, C342

Nanicellinae, C152, C342

Nankinella, C397

NANTILITES, C511

Nanushukella, C769

Natutilacea, C142

Nautilacés, C142

Nautilina, C520

Nautiloculina, C443

Nautiloida, C143, C225, C399,
C458, C482, C512, C631,
C742

Nautiloidae, C142, C225, C511

NAUTILOIDEA, C436, C511

Nauttloidea, C512, C742

Navarella, C137, C245

neanic, C61

NEeave, C796

Nebela, C18, C27, C32, C34

Nebela, C32

Nebelida, C27

Nebelidae, C27

Nebelina, C27

Nebelinae, C27

Nebelini, C27

Nebella, C32

Nemogullmia, C71, C74, C166,
C169

Nemophora, C495

Neoalveolina, C506

Neoangulodiscus, C440

Neoarchaediscus, C355

Neoarchaesphaera, C783

Neobulimina, C137, C544

Neocarpenteria, C707, C708

Neoclavulina, C281

Neoconorbina, C66, C85, C582

Neocribrella, C630

Neodiscus, C354

Neoeponides, C680, C682

Neoflabellina, C522

Neofusulinella, C406

Neogeinitzina, C325

Neogyroidina, C708

NEOHELLENOIDEA, C184,
C511

Neolepidina, C723

Neooperculinoides, C647

Neopeneroplis, C482

Neorotalia, C612

Neoschwagerina, C376, C379,
C386, C387, C393, C394,
C428

Neoschwagerinaceae, C394

Neoschwagerinidae, C148-C150,
Cl152, C426

Neoschwagerininae, C62, C63,
C148-C150, C155, C365,
C374, C376, C379, C380,
C382, C383, C385-C387,
C393, C427

Neostaffella, C409

Neotrocholina, C742

Neotuberitina, C321

Neouvigerina, C571

Index

Nephrolepidina, C721

nepionic, C62

NEuMAYR, C56

Neusina, C208, C792

Neusinidae, C146, C147, C149,
Cl51, C208, C790

Neusininae, C146, C147, C790

Nevillina, C472

Nezzazata, C481

Nipponitella, C370, C418

Nodellum, C179. C180

Nodobacularia, C93, C455

Nodobaculariella, C456

Nodobaculariinae, C137, C146-
C148, C155, C455

Nodocyclina, C714

Nodogenerina, C559

Nodomorphina, C528

Nodophthalmidiinae, C148,
C149, C455

Nodophthalmidium, C456

Nodoplanulis, C786

NODOSALIDIA, C184, C313,
C511

Nodosalidia, C214, C320, C511

Nodosamminidae, C214, C320

Nodosarella, C654, C728, C730

Nodosaretta, C512

Nodosaria, C136, C142, C512,
C516, C528, C537, C785

Nodosariacea, C63, C71, C99,
C137, C153, Cl154, C156,
C511

Nodosarida, C143, C512

Nodosaridae, C144, C145, C512

Nodosaridea, C143, C512

Nodosarideae, C512

NODOSARIDIA, C313, C511

Nodosarie, C512

Nodosariella, C512

Nodosariellidae, C512

Nodosariidae, C93, C120, C136,
C139, C147, C150, C151,
C156, C511, C782

Nodosariidea, C150, C511

Nodosariinae, 146, C147, C156,
C512

Nodosarina, C511, C512

Nodosarinae, C144, C145, C512

NODOSARIOIDEA, C511

Nodosariopsis, C512, C514

Nodosaroum, C323

Nodosinella, C135, C215, €323

Nodosinellida, C320

Nodosinellidae, C135, C136,
Cl44, C146, C147, C155,
C320, C323

Nodosinellinae, C148, C155,
C323

Nodosinum, C215

Nodulina, C216

Nodulinella, C783

nomina inquirenda, C155,
C436, C782

nomina nuda, CI55, C162

nomina nuda, Foraminiferida,
C436, C782

Nonion, C71, C129, C138,
C637, C746, C748

C887

Nonionella, C138, C748
Nonionella, C748
Nonionellina, C748
Nonionellinae, C152, C745
Nonionia, C746
Nonionida, C143, C742, C745
Nonionidae, C99, C120, C137,
C138, C146-C148, C150-
C152, Cl161, C742, C746,
C748
NONIONIDEA, C725
Nonionidea, C152, C742
Nonionina, C746
Nonioninae, C147, C152, C161
C745
Nonioninidae, C742
Nonioninideae, C742
Nonionininae, C745
nonlamellar wall, C99
Norcottia, C571
Normanina, C192
Notrorotalia, C642, C643
Notorotalirnae, C640, C643
Nouria, C94, C220
Nouriidae, C155, C220
Nouriinae, C148, C220
Novella, C346, C350, C782
Nubecularia, C78, C120, C445
Nubectilarida, C143, C445
Nubecularidae, C145, C445
Nubeculariella, C192
Nubeculariidae, C155, C445
Nubeculariinae, C137, C146-
C150, C155, C445, C796
Nubecularina, C445
Nubecularinae, C144, C445
Nubeculina, C93, C456
Nubeculinella, C447
Nubeculinellinae, C445
Nubeculopsis, C448
nucleoconch, C62
nucleolus, C62
nucleus, C18, C62, C66
NUDA, C5, C143
NUDA (GYMNAMOEBA ),
Cc5
Nuditestiidae, C40, C164, C173
Nummodiscorbis, C763
Nummofallotia, C488, C490
Nummoloculina, C468
Nummophaga, C183
Nummaulacea, C142, C643,
C645
Nummulacés, C142, C643
Nummularia, C645, C783
Nummaulariidae, C643
Nummulina, C645
Nummulinerta, C643
Nummulinida, C143, C643
Nummulinidae, C144, C643
NUMMULINIDEA, C511
Nummulinina, C143, C645
Nummulita, C645
NUMMULITACEA, C511
NUMMULITACEAE, C511
Nummulitella, C785
Nummulites, C55, C95, C138,
C183, C644, C645, C650,
C685



C888

Nummuliti, C643

nummulitic, C139

NUMMULITIDA, C152, C511

Nummulitida, C643

Nummulitidae, C138, C144-
Cl148, C150-C152, C156,
C643, C714, C785

NUMMULITIDAE, C145, C511

Nummaulitidae, C645
NUMMULITIDEA, C511
Nummaulditidea, C143, C643
Nummulitideae, C643
Nummaulitidos, C643
Nummulitina, C643
Nummulitinae, C144, C145,
Cl47, C150, C152, C156,
C645
Nummaulitinae, C643
NUMMULITINIDEA, C511
Nummulitique, C139
Nummaulitoides, C647
Nummulostegina, C399
Numulitinae, C144
nutrition, holophytic, C17
nutrition, holozoic, C18
nutrition of foraminifers, C87
nutrition of thecamoebians, C17
nutrition, parasitic, C18
nutrition, saprozoic, C18
Nuttallides, C139, C595
Nuttallina, C595
Nuttallinella, C595
Nynowm, C71, C183, C687,
C688, C697

OBERHAUSER, C741

oblique section, C62, C362

Obliquina, C540

Obruchevella, C787, C788

Obsoletes, C425

Occidentoschwagerina, C420

occurrence of thecamoebians,
Cl6

Oculina, C448

Oculosa, C145

Oculosiphon, C186

Odontodictya, C34

Oinomikadoina, C688, C689

Oketaella, C418

Okhotsk Sea, C121

Oligostegina, C90, C501

Olssonina, C254

Olympina, C338

Omara, C219, C481

Omphalocyclinae, C147, C148,
C150, C152

Omphalocyclus, C138, C711,
C712

Omphalophacus, C685

Oncobotrys, C785

Ondogordius, C440

Oolina, C60, C63, C66, C70,
C71, C85, C86, C153, C540

Oolininae, C156, 540

Oolitella, C539

Oomycétes, C794

QOopyxis, C26

Operculina, C95, C645

Operculinella, C647

Protista—Sarcodina

Operculinoides, C647

Opertorbitolites, C498

Ophidionella, C783

Ophiotuba, C169

Ophtalmidiidae, C445

Ophthalmididae, C445

Ophthalmidiidae, C148, C149,
CI150, C152, C445, C741

Ophthalmidiinae, C136, C148,
C149, C150, C155, C448

Ophthalmidium, C129, C448

Ophthalmina, C450

OPISTHO-DISCHISTIDAE,
Cl45

Opistho-Dischistidae, C250,
C332

Opistho-Trichistidae, C145,
C268

Opthalmidiidae, C146, C147,
C445

Opthalmidiinae, C146, C147,
C448

Orbiculina, C495

Orbiculines, C482

Orbiculinida, C143, C482

Orbiculininae, C145, C494

Orbientina, C631

p’ORBIGNY, C56, C142, C283,
C458, C477, C493, C506,
C508, C569, C574, C575,
C585, C642, C690, C748,
750, C753, C781, C785

Orbignyina, C289

Orbignyna, C289

Orbitammina, C234

Orbitella, C710

Orbitoclypeidae, C150, C712

Orbitoclypeinae, C150, C152,
C712

Orbitoclypeus, C714

Orbitocyclina, C711

Orbitocyclinoides, C711

Orbitoidacea, C77, C100, C109,
Cl37, C138, Cl54, Cl156,
C678

Orbitoidae, C710

Orbitoidee, C710

Orbitoides, C138, C710, C711

Orbitoidicae, C678

Orbitoidida, C710

Orbitoididae, C138, C145-C152,
Cl156, C710

Orbitoidinae, C147-C150, C152,

C710
Orbitoina, C722
Orbitolina, C137, C309
Orbitolinella, C308
Orbitolinida, C308

Orbitolinidae, C39, C61-C63,

Cl137, C146-C150, C155,
C308
Orbitolininae, C146, C148,
C308
Orbitolinoides, C309
Orbitolinopsis, C309
ORBITOLITACEA, C436
Orbitolites, C92, C98, C138,
C183, C498
Orbirolites, C182

Orbitolithes, C498

Orbitolitidae, C144, C145, C482

Orbitolinidinae, C496

Orbitoliting, C482

Orbitolitinae, C145-C147, C149,
C496

Orbitophaga, C183

Orbitophage, C183

Orbitopsella, C308

Orbitorotalininae, C687

Orbitosiphon, C711

Orbitulina, C309

Orbitulinidea, C496

Orbitulita, C482

Orbitulites, C498

Orbitulitida, C462, C482

Orbitulitidea, C143, C482

Orbitulitideae, C482

Orbitulitidee, C482

Orbulina, C139, C675, C676

Orbulinaria, C501

Orbulinida, C143, C669, C675

Orbulinidae, C147, C150, C669

Orbulininae, C146, C147, C150,
Cl152, C156, C675

Orcadellaceae, C14

Orcadellacées, C14

Orcadelleae, C14

Orcadellidae, C14

Ordovicina, C135, C200

Oreas, C520

Oridorsalis, C750

Orientalia, C277

Orientella, C436

Orientoschwagerina, C419

orifice, C62

ornamentation, C111

Ornatanomaling, C621

Orobias, C785

Orthella, C456

Orthocera, C512

Orthoceras, C142

ORTHOCERATA, C184

Orthocerata, C142, C436, CS12

Orthoceratidae, C512

Orthocérés, C142, C512

Orthocerina, C785

Orthocérine, C785

Orthocerinida, C512

Orthocyclina, C715

Orthokarstenia, C137, C567

ORTHOKLINOSTEGIA, C145,
C652, C678, C725

Orthoklinostegia, C214, C320,
C394, C436, C572, C605

Orthomorphina, C522

Orthophragmina, C714

Orthophragminidae, C712

Orthophragmininae, C712

Orthoplecta, C556

ORTHOSTILI, C511

ORTHOSTILI (PERFORATA),
Cl184

Orthovertella, C136, C440

Oryctoderma, C136, C208

Oryzaria, C506

Osangularia, C61, C96, C138,
C752



Osangulariidae, C100, C138,
Cl61, C752

oscillation chart depth, C131

Qtostomum, C785

Ouladnailla, C783

Outline of classification, C154

Ovalveolina, C503, C510

Ovolina, C785

Ovulida, C783

Ovulina, C540

Ovulinetta, C445

Ovulinida, C537

Ovulitidea, C143

Oxinoxis, C248

Oxygen, effect of, C129

Ozawa, C397

Ozawaia, C640

Ozawaina, C784

Ozawainella, C396

Ozawainellidae, C152, C155,
C371, C372, €380, C384-
C386, C394

Ozawainellinae, C152, C394

Paalzowella, C136, C741
Pachyphloia, C136, C326
Padangia, C325
Palachemonella, C135, C315,
C316
Palaeobigenerina, C136, C335
Palacocornuspira, C783
Palaeofusulina, C409
PALAEOHELLENOIDEA,
C313
Palacomiliolina, C462
Palaeonubecularia, C136, C332
Palaconummudlites, C647
Palaeotextularia, C136, C333
Palaeotextulariidae, C136,
C155, C332
Palacotextulariinae, C147, C152,
C332
Palaeovalvulina, C337
Palacovalvuloria, C338
paleoecology, C119
Paleogaudryina, C269
Paleopolymorphina, C530
Pallaimorphina, C744
palmate, C62
Palmerinella, C598
Palmula, C522
Pamphagidae, C40
Pamphagus, C44
Pandaglandulina, C522
Pandoglandulina, C522
Pansporellidae, C7
PANTOSTOMATA, C5
Paraarchaediscus, C354
Paraboultonia, C401
Paracaligella, C316
parachomata, C62, C364, C386
Paracyclammina, C236
Paradentalina, C533
Paradoxiella, C403
Paraendothyra, C136, C346
Paraeofusulina, C405
Parafissurina, C541
Parafrondicularia, C525
Parafusulina, C369, C371, C372,

Index

C383, C385, C393, C394,
C420
Parafusulina Zone, C393
Paragaudryina, C272
Parageinitzina, C326
Paralieberkuehnia, C181
parallel section, C62, C362
Paramébidos, C8
Paramiliolidae, C149, C220
Paramillerella, C384, C396
Paramoeba, C8
Paramoebidae, C8
Paranebela, C50
Paranonion, C595
Parapachyphloia, C326
Parapermodiscus, C326
Paraplectogyra, C136, C346
Paraquadrula, C34
Paraquadrulidae, C34
Paraquadrulinae, C34
Parareichelina, C435
Parareichelina, C435
Pararobuloides, C342
Pararotalia, C137, C612
Paraschwagerina, C370, C371,
C420
Parasites in Foraminiferida, C70
Paraspiroclypeus, C647
Parastaffella, C435
Parasyniella, C788
Paratextularia, C135, C336
Parathurammina, C135, C314,
C785
Parathuramminacea, C61, C93,
Cl155, C313
Parathuramminidae, C135,
Cl151, C155, C313, C316
C796
Parathuramminidea, C151,
C313
Paratikhinella, C135, C319
paratrimorphic, C78
Paratrocholina, C740, C741
Paratuberitina, C321
Paraverbeekina, C427
Parawedekindellina, C412
Parazellia, C420
Pareuglypha, C47
PARKER & Jongs, C272, C279,
C506, C525, C569, C580,
C582, C584, C606, C629,
C639, C680, C731, C748,
C785
PARKER, JoNES & Brapy, C574
Parkeriada, C143
Parkinson, C508
Parmulina, C21
Paromalina, C763
Paronaea, C647
Paronia, C785
Paronia, C647
Parr, C281, C563, C584, C736
Parrella, C752
Parrellina, C642, C643
Parrelloides, C757
Parrelloididae, C151, C753
Parrina, C478
Parvicarinina, C580
Parpigenerina, C255

C889

Parvistellites, C196

Patellina, C66, C68-C71, C81,
C83, C84, C87, C104, C603,
C731

Patellinella, C582

Patellininae, C137, C145, C147,
C148, C150, C153, C156,
C602

Patellinoides, C604, C731

Pateoris, C462

Patrocles, C520

Paulinella, C17, C18, C54

Paulinellidae, C54

Paulinellinae, C54

Paumotua, C682

Pavonina, C563

Pavoninidae, C145, C559, C561

Pavonininae, C139, C146, C148,
C156, C561

Pavoninoides, C480

Pavonitina, C296

Pavonitinidae, C137, C155,
C291, C795

Pavonitininae, C155, C291,
C295

Pealerina, C533

Pectinaria, C785

peduncle, C18

Pegidia, C139, C625

Pegidia, C625

Pegidiida, C604

Pegidiidae, C147, C149, C150,
C605, C625, C680

Pegidiinae, C147, C156, C625

Pellatispira, C644, C647

Pellatispirella, C640

pellicle, C18

PELOMYXACEA, Cé6

Pelomyxidae, C6

Pelorus, C631

Pelosina, C200

Pelosinella, C200

Pelosininae, C146, C147, C148,
C150, C196

Pelosphaera, C201

Penarp, C51, C171, C181

Penardia, C40

Penardiidae, C39

Penardeugenia, C46

Penardiella, C29

Penardochlamys, C22

Penardogromia, C181

Peneroplida, C143, C482

Peneroplidae, C120, C146,
C148, C149, C152, C482

Peneroplidea, C143, C144, C482

Peneroplideae, C482

Peneroplidee, C482

Peneroplididae, C150, C482

Peneroplidina, C482

Peneroplidinae, C144, C482

Peneroplinae, C145, C147, C156
C482

Peneroplinae, C482

peneropline, C62

Peneroplis, C61, C62, C64, C66,
C70, C78, C83, C87, C88,
C91, C92, C482, C484

Penoperculinoides, C617
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Penoperculoides, C617
Pentagonia, C35
Pentasyderina, C783
Pentellina, C468
PERFORATA, C143, C184,
C511
Perforata, C164
perforations and pore plates,
Cl11
perforate, C62
PERFORIDA, C145, C511
PERFORINA, C184, C511
Perichaenacea, C15
PERICHAENACEAE, C15
Perichaenaceae, C15
Perichaenaceen, C15
Perichaeneae, C15
Perichaenei, C15
periembryonic chambers, C62
Periloculina, C477
Periples, C514
Perisphinctina, C520
peristorne, C62
PERITRICHEA, Cl14
PERITRICHEAE, C14
PERITRICHEEN, Cl14
Permodiscus, C136, C356
Permodiscus, C356
Pernerina, C283
Petalopella, C38
Petalopus, C38
Petchorina, C315, C796
Pfenderina, C291, C795
Pfenderinidae, C291
Pfenderininae, C155, C291,
C795
Phacites, C645
Phainogullmia, C181
Phalsopalmula, C522
Phanerostomum, C785
Pharamum, C519
Phenacophragma, C137, C245
Phialina, C518
phialine, C62
Purecer, C120, C124-C126,
C128,Cl134
PHLEGER & PARKER, C600
Phonemus, C519
Phonergates, C44
phrenothecae, C62, C377
Phryanella, C38
Phryganella, C18, C38
Phryganellidae, C38
Phyllopsamia, C258
Physalidia, C587
PHYSARACEAE, C13
Physaraceae, C13
Physaracées, C13
Physaracei, C13
PHYSARAE, C13
PHYSARALES, C13
Physarea, C13
Physareae, C13
Physareen, C13
Physarées, C13
Physarei, C13
Physarella, C9
Physaridae, C9, C13
PHYSARINA, C13

Protista—Sarcodina

Physarinae, C9, C13
PHYSARIINEAE, C13
Physaroidea, C13
Physaroinae, C13
Physarum, C9
PHYSEMARIA, C184
Physochila, C29
Physochilini, C27
Physomphalus, C785
Phytomyacei, C12
Phytomyxaceae, C12
PHYTOMYXIDA, Cl1
Phytomyxidacées, C12
Phvtomyxidae, C12
PHYTOMYXINAE, C11, C12
PHYTOMYXINEA, C11, C12
PHYTOMYXINEES, C12
PHYTOMYXINI, C11, Cl12
Pijpersia, C139, C582, C757
Pilalla, C195
Pileolina, C588
pillars, C111
pillars, incised, C113
pillars, inflational, C113
pillars, textural, C113
Pilulina, C201
Pilulinida, C194
Pilulinidae, C194
Pilulinina, C194
Pilulininae, C144, C196
PILZTIERE, Cl11
Pinaria, C730
Pirulina, C533
Pisolina, C399
PiveTEAU, C149
Placentammina, C196
Placentula, C678
Placentulae, C678
Placocista, C50
Placocysta, C50
Placopsilina, C181, C247
Placopsilinella, C175, C181
Placopsilinidae, C146, C149,
C152, C181, C225
Placopsilininae, C146-C148,
C152, C155, C247
Placopsum, C535
Plagiophryiinae, C164
Plagiophrys, C170
Plagiopyxidae, C24
Plagiopyxis, C18, C24
plagiostome, C18
Plagiostomella, C137, C763
Plakopodaceae, C795
Planctostoma, C256
Planiinvoluta, C444
planispiral, C62
Planispirillina, C137, C601
Planispirina, C441
Planispirinella, C99, C443
Planispirinellinae, C448
Planispirinoides, C453
Planoarchaediscus, C355
Planocamerinoides, C647
Planodifflugia, C34
Planodifflugiinae, C34
Planodiscorbis, C583
Planoelphidium, C632
Planoendothyra, C346

Planoglobulina, C138, C655,
C656

Planogypsina, C698

Planogyrina, C659

Planomalina, C63, C138, C656

Planomalinidae, C63, C138,
Cl156, C656

Planomalininae, C656

Planopulvinulina, C682

Planorbulina, C61, C66, C68,
C75,C77, C78, C120, C134,
C139, C688, C693

Planorbulinella, C139, C694,
C698

Planorbulinidae, C139, Cl44,
Cl46, C148, C150-C152,
Cl156, C688, C692

Planorbulinidae, C692

Planorbulininae, C147, Cl148,
C692

Planorbulinoides, C691

Planorotalia, C667, C668, C683

Planorotalites, C668

Planulacea, C142, C482

Planulacés, C142, C482

Planularia, C522

Planularia, C522

Planulina, C138, C686, C764

Planulinella, C763, C764

Planulininae, C156, C686

Planulinoides, C584

plasmagel, C2, C18

plasmalemma, C18

plasmasol, C2, C18

PLASMODIATA, Cl11

Plasmodioféridos, C12

Plasmodiophoraceae, C12

PLASMODIOPHORALES, C12

Plasmodiophorea, C12

PLASMODIOPHOREAE, C11

Plasmodiophoreae, C12

Plasmodiophoreen, C12

Plasmodiophoridae, C12

PLASMODIOPHORINA, C12

Plasmodiophorinae, C12

plasmodium, C10

PLASMODROMA, C5

PLASMODROMATA, CS

plasmogamy, C10, C18

plastogamic  reproduction, in
Foraminiferida with amoe-
boid gametes, C81

plastogamic  reproduction, in
Foraminiferida with triflagel-
late gametes, C78

plastogamy, C60, C62

Platoum, C166

Plaryneminées, Cl14

Platyoecus, C785

Plecanioidea, C144, C250

Plecanium, C253

Plectina, C283

Plectinella, C255

Plectofrondicularia, C139, C525

Plecrofrondiculariidae, C512

Plectofrondiculariinae, Cl139,
Cl47, Cl148, C150, Cl153,
Cl156, C525

Plectofrondicularinae, C146



Plectofusulina, C409

Plectogyra, C343

plectogyral, C62

Plectogyridae, C342

Plectogyrina, C343

Plectogyrinae, C152, C343

Plectorecurvoides, C258

Plectorecurvoidinae, C155, C258

Plectotrochammina, C279

Pleiona, C517

Plesiocorine, C513

Plesiocoryna, C514

Pleurites, C785

Pleurophryini, C173

Pleurophrys, C181

Pleurostomella, C71,
C727,C730

Pleurostomellida, C725

Pleurostomellidae, C99, CI108,
Cl138, Cl47, Cl52, CI156,
C725

Pleurostomellidea, C143, C725

Pleurostomellideae, C725

Pleurostomellina, C725, C727

Pleurostomellinae, CI156, C725,
C729

Pleurostomelloides, C253

Pleurostomina, C785

Pleurotrema, C785

plicate, C62

Plicatilia, C458

Pliolepidina, C722

Pliorbitoina, C723

PrummMmer, C210, C250, C333

Plummerella, C663

Plummerinella, C136, C444

Plummerita, C138, C663

PLURILOCULINIDEA, Cl149,
C184, C313, C436, C511

Pninaella, C759, C760

PocHE, C8

Pocheinidae, C11

Podolia, C452

podostyle, C62, C67

Pokorny, C150, C324, C526

Pokornyella, C618

Pokornyellina, C138, C618

POLITALAMOS, C164

Pollonites, C458

Pollontes, C458

Polychasmina, C215

POLYCYCLICA, C511

Polycyclica, C436

Polydiexodina, C369, C371,
C372, (C380, C381, C383,
C385, C393, C394, C420

Polydiexodina Zone, C393

Polydiexodininae, C152, C415

Polylepidina, C718, C724

Polymastigamoebidae, C7

Polymorphina, C62, C138,
C530, C531, C533, C736

POLYMORPHINACEA, C511

Polymorphinae, C145, C530

Polymorphininae, C144, C146,
Cl147, Cl149, CI152, Cl156,
C530

polymorphine, C62

Polymorphinella, C514

C725,

Index

polymorphines, les, C530
Polymorphinida, C143, C530
Polymorphinidae, C120, C136,
C137, Cl42, Cl45-Cl52,
Cl156, €530, C736, C782,
C783
Polymorphinidea, Cl143, Cl44,
C530
Polymorphinideae, C530
Polymorphinidee, C530
Polymorphinidées, C530
Polymorphinina, C530
Polymorphinoides, C514
polymorphism, C62
Polyorbitoina, C723
POLYPES A RAYONS, C164
POLYPES  CORALLIGENES,
Cl64
Polyphragma, C248
Polyphragmidae, C225
Polyphragminae, C146, C148,
C248
Polysegmentina, C472
POLYSOMATIA, Cl164
POLYSTEGIA, C184, C436
Polystoma, C511, C572
Polystomata, C7, C19, C164
Polystomatium, C632
Polystomella, C632, C642
Polystomellida, C143, C631
Polystomellidae, C145, C631
Polystomellidea, C143, C631
Polystomellina, C139, C642,
C643
Polystomellina, C143, C631
Polystomellinae, C144, C145,
C146, C631
Polystomidae, C165
Polystominae, C165
Polystomini, C165
Polytaxis, C136, C337
Polythalama, C225, C458, C482,
C503, Cs511, C605, C631,
C643, C742

POLYTHALAMACEA, Cl42,
Cl64, C511 _

POLYTHALAMACES, C142,
csl1l

POLYTHALAMIA, C56, C143
Clé64

Polythalamia, C142

POLYTHALAMIEN, C164

POLYTHALAMIIS, C56, Cl164

polythalamous, C62

POLYTHALAMOUS CEPHA-
LOPODA, Cl142

Polytrema, C95, C786

Polytrematidae, C702

Polytremidae, C702

polyvalence, C70

polyvalent individuals, C62

Polyxenes, C688

Pontigulasia, C17, C18, C36

Pontigulasiidae, C34

porcelaneous, C62

porcelaneous tests of foramini-
ferans, C91

PORCELLANEA, C436

Porcellanea, C145

’
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pore plug, C62, C111
poreless margin, C59
Poritextularia, C254
Poritida, C482
Poroarticulina, C480
Poroeponides,  C680,
C683, C684
Poronaia, C279
Porosia, C32
Porosononion, C640
Porosorotalia, C139, C643
Porospira, C754
portici, C62
Porticulasphaera, C139, C676
porticus, C62
postseptal passage, C62
Povarkov, C314
Praealveolina,
C510
Praeammoastuta, C238
Praebulimina, C137, C545
Praecosinella, C783
Praeglobobulimina, C138, C561
Praeglobotruncana, C62, C138,
C659
Praelacazina, C465
Praelamarckina, C137, C769
Praeparafusulina, C435
Praepeneroplis, C484, C490
Praerhapydionina, C493
Praerotalininae, C586,
C771
Praerotalipora, C783
Praesorites, C487
Praesumatrina, C432
Praeuvigerina, C568
Pracvirgulina, C733
Prantlitina, C18, C36
Prantlitinopsis, C36
Premnammina, C783
preseptal passage, C62
Preverina, C621
primary aperture, C62
primary axial septulum, C62
primary septulum, C62
primary transverse, septula,
C379
primary transverse septulum,
C62
Problematina, C740
Problematininae, C147, C739
Procerolagena, C518
Proemassilina, C452
Profusulinella, C61, C65, C367,
C371, C374, C384, C385,
C389. C410
Profusulinella Zone, C389
proloculi, C62
proloculus, C62, C362, C367
proloculus pore, C62, C368
Propermodiscus, C354
Proporocyclina, C717
Proroporus, C549
PROTAMMIDA, C184
Protammida, C145
proteinaceous wall, C88
Protelphidium, C138, C639
Proteana, C794
PROTEINA, C5

C682,

C503, C505,

C753,
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Proteomyx, C794
Proteomyxae, C794
Proteomyxés, C794
Proteomyxiae, C794
Proteomyxida, C794
Proteomyxidea, C794
Proteonina, C216
Proteonininae, C146, C215
protheca, C62
Protobotellina, C190
PROTOCOCCALES, C12
Protocucurbitella, C36
Protocyclina, C786
Protocystidae, C145, C194
Protodermaceae, Cl14
PROTODERMEAE, Cl14
Protodermiaceae, Cl14
PROTODERMIEAE, Cl14
protoforamen, C58, C62, C108
PROTOFORAMINATA, Cl49,
Cl184, C511
Protoforaminata, C151
Protoglobobulimina, C561
Protomyxées, C794
PROTOMYXIDAE, C5
Protomyxidea, C794
Protonodosaria, C323
Protopeneroplis, C741, C742
Protopeneroplis, C484
protoplasm, C18, C62
protoplasmic body, C65
protoplast, C62
PROTOPLASTA, C5, C39
protopore, C62, C111
Protoschista, C215, C216
Prototrichia, C15
Prototrichiaceae, C15
Prototrichieae, C15
Prototrichiinae, C15
PROTOZOA, C144
Protriticites, C425
Protrudentiidae, C34, C47
proximal, C62
Psammatodendron, C192
PSAMMATOSTICHOSTEGIA,
Cl45
Psammatostichostegia, C184
Psammechinus, C783
Psammella, C195, C792
Psammetta, C792
Psammina, C792, C794
Psamminae, C792
Psamminidae, C792
Psamminidae, C792
PSAMMINIDEA, C789
Psamminopelta, C137, C221
Psammolingulina, C215
Psammolychna, C783
Psammonyx, C135, C212
Psammopemma, C792, C794
Psammoperidia, C783
Psammophax, C196
Psammophis, C214
Psammophylium, C792
Psammoplakina, C792
Psammoscene, C204
Psammosiphon, C194, C786
Psammosiphonella, C186
Psammosiphonellinae, C186

Protista—Sarcodina

Psammosphaera, C90, C91,
C135, C195
Psammeosphaerida, C194
Psammosphaeridae, C145, C194
Psammosphaerinae, C146, C147,
Cl148, C150, Cl151, Cl155,
C194
Psammozotika, C783
Psecadium, C537
Pseudarcella, C523
Pseudastrorhiza, C135, C196
Pseudastrorhizula, C785
Pseudawerintzewia, C32
Pseudedomia, C490
Pseudobolivina, C255
Pseudobolivininae, C155, C255
Pseudobradyina, C353
Pseudobulimina, C95, C108,
C139, C781, C782
pseudocapillitium, C10
pseudocarina, C62
pseudochambers, C62
pseudochitin, C18, C62
pseudochitinous tests, C88
Pseudochlamys, C17, C20
Pseudochoffatella, C137, C233
Pseudochoffatella, C233
Pseudochrysalidina, C290
Pseudocibicidoides, C688, C690
Pscudocitharina, C516
Pseudoclavulina, C279
Pseudocoscinoconus, C783
Pseudocucurbitella, C36
Pseudocyclammina, C233
Pseudodifflugia, C19, C46
Pseudodifflugiidae, C40
Pseudodifflugiinae, C40
Pseudoditrema, C172
Pseudodoliolina, C383, C427
Pseudoendothyra, C435
Pseudoepistominella, C776
Pseudoeponides, C598, C750
Pseudofrondicularia, C518
Pseudofusulina, C62, C371,
C377, C420
Pseudofusulinella, C410
Pseudofusulininae, C415
Pseudogaudryina, C269
Pseudogaudryinella, C272
Pseudogeinitzina, C326
Pseudoglandulina, C512
Pseudogloborotalia, C683
Pseudoglomospira, C135, C319
Pseudogoesella, C290
Pseudogromiinae, C40
Pseudoguembelina, C138, C656
Psendogypsina, C786
Pseudohastigerina, C665, C666
Pseudo-Heliozoa, C795
Pseudo-Heliozoaires, C794
Pseudohyperammina, C190
Pseudolamarckina, C137, C769
Pseudolepidina, C139, C721,
C724
Pseudolepidolina, C432
Pseudolituola, C783
Pseudolituonella, C290
Pseudomassilina, C463
Pseudonebela, C32

Pseudonebelinae, C19
Pseudonodosaria, C136, C523,
C785
Pseudononion, C747
Pseudonovella, C782
Pseudonubeculina, C455
Pseudonummulites, C647
Pseudopalmula, C135, C337
Pseudopalmulidae, C152, C335
Pseudoparellinae, C572
Pseudoparrella, C578
Pseudoparrellidae, C152, C572
Pseudopatellinella, C584
Pseudopatellinoides, C584
Pseudophragmina, C138, C715
Pseudoplacopsilina, C205
Pseudoplanulinella, C763, C764
PSEUDOPLASMODIDA, Cl1
Pseudoplasmodidae, C12
PSEUDOPLASMODIES, Cl11
pseudoplasmodium, C10
pseudopodia, C18, C63, C66
Pseudopodia, C22
pseudopodial trunk, C18, C63
Pseudopolymorphina, C533
Pseudopolymorphinoides, C533
Pseudopontigulasia, C36
Pseudorbitella, C711
Pseudorbitellinae, C710
Pseudorbitoides, C725
Pseudorbitoididae, C138, C150,
Cl156, C725
Pseudorbitoidinae, C149, C150,
C152, C725
Pseudorbitolina, C491
Pseudoreophax, C269
Pseudorotalia, C139, C613
Pseudoruttenia, C582
Pseudoschwagerina, C370, C379,
383, C393, C420
Pseudoschwagerina Zone, C393
Pseudosiderolites, C138, C619
Pseudosigmoilina, C783
Pseudospiroloculina, C783
Pseudospiroplectinata, C272
Pseudosporea, C795
Pseudosporeae, C795
Pseudosporeen, C795
pseudospores, C10
Pseudosporidae, C795
Pseudosporinae, C795
Pseudostaffella, C370, C371,
C383-C385, C410
Pseudostafleliinae, C404
pseudostome, C18
Pseudosumatrina, C429
Pseudotetrataxis, C337
Pseudotextularia, C138, C656
Pseudotextularia, C656
Pseudotextulariella, C295
Pseudotriplasia, C296
Pseudotristix, C136, C524
Pseudotriticites, C405
Pseudotriticitinae, C404
Pseudotruncatulina, C759, C760
pseudoumbilicus, C63, C678,
C683
Pseudouvigerina, C137, C568
Pseudovaginulina, C515



Pseudovalvulineria, C753, C759

Pseudovermiporella, C136, C450

Pseudowebbinella, C208

Pseudowedekindellina, C412

Pseudowoodella, C619

Pseudoyabeina, C436

Pteroptyx, C785

Pterygia, C32

Ptychocladia, C136, C328

Ptychocladiidae, C135, C136,
C149, C155, C328

Ptvchocladiinae, C155, C328,
Cc787

Ptychomiliola, C465

Ptvgostomum, C785

Ptyka, C783

Pullenia, C138, C748

Pulleniatina, C139, C671

Pulleniatininae, C146, C147,
C150, C152, C669

Pullenidae, C144, C745

Pulleninae, C745

Pullenoides, C548

Pulsiphonina, C96, C138, C763

Pulvinulinag, C678

Pulvinulinella, C578, C586

Pulvinulinidae, C149, C150,
Cl151, C678, C759

Pulvinulininae, C145, C678

Pulvinulus, C678

Punjabia, C679

Pupina, C279

Puri, C281

Pustularia, C705

Puteolina, C482

Puteolus, C482

Putrella, C435

Pycnochila, C34

pycnotheca, C63, C373

Pylodexia, C669

Pyramidina, C546

Pyramidulina, C512

Pyramis, C328

Pyrgo, C59, C92, C106, C465

Pyrgoella, C465

Pyropilus, C702

Pyrulina, C533, C782, C783

Pyruline, C533

Pyrulinella, C533

pyrulines, les, C533

Pyrulinoides, C136, C533, C782

Pyxidicula, C22

Qataria, C308
Quadratina, C539
Quadratobuliminella, C546
Quadrimorphina, C138, C743,
C744, C745
Quadrula, C27, C32
Quadrulella, C27, C32
Quadrulellinae, C27
Quadrulidae, C27
Quadrulina, C27, C535
Quastarchaediscus, C355
Quasiendothyra, C135, C346,
C795
Quasiendothyrinae, C343
Quasifusulina, C380, C383,
C385, C412

Index

Quasifusulininae, C404
Quasifusulinoides, C436
Quasifusulinoides, C436
Quasituberitina, C135, C315
Quasituberitina, C315
QuensteDT, C535, C536
Queraltina, C139, C764
Quilostomélidos, C742
Quinqueloculina, C63, C78,
C92, C93, C130, C137, C458
quinqueloculine, C63
Quinqueloculininae, C146,
C155, C458
Quinquinella, C468

Raadshoovenia, C477

Rabanitina, C482

Racemiguembelina, C138, C656

Raciborskiaceae, C13

radial, C63

radial microstructure, C63

radial zone, C63

radiate aperture, C63

Radicula, C185

Radiocycloclypeus, C650

RADIOLARIA, C39

Radiolata, C142, C512, C605,
C678

Radiolididae, C512, C605, C678

Raibosammina, C196

RaINwWATER, C140

Ramulina, C537

Ramulinae, C145, C530

Ramulinella, C537

Ramulinidae, C530

Ramulinina, C530

Ramulininae, Cl44, Cl4e,
Cl147, Cl149, Cl152, Cl156,
C537

Ranikothalia, C647

Raphanulina, C785

Raphidohelix, C259

Rauserella, C383, C397

Rauserina, C135, C315

Rauserites, C415

Rauzer-CHERNoUsOVA & Fur-
seNko, Cl142, Cl151, C322,
C435, C436, C652

Receptaculitidea, C144

Rectangulina, C788

rectilinear, C63

Rectobolivina, C553, C654,
C733

Rectobulimina, C137, C546

Rectochernyshinella, C346

Rectoctbicidella, C690

Rectocibicides, C687, C691,
C692

Rectocornuspira, C440

Rectoepistominoides, C137,
C776

Rectoeponides, C683

Rectoglandulina, C523

Rectoguembelina, C654

Rectogtimbelina, C654

Rectoseptaglomospiranella,
C135, C350

Rectotrochamminoides, C783

Rectuvigerina, C139, C569

C893

Recurvoidella, C226

Recurvoides, C226

Red Sea, C125

Repmonp, C103

REetcuEL, C154, C508, C510,
C661

Reichelina, C397

Reichelina, C294

Reichelininae, C394

Reinholdella, C97, C137, C774,
C776, C777

Reiss, C99, C100, C113, C150,
CIS1, C481, (598, C6l4,
C678, C682, C688, C699,
C709, C759

Reitlingerella, C785

REITLINGERELLIDA, C787,
C788, C789

Reitlingerellidae, C787

relict apertures, C63

Remaneica, C266

Remaneicinae, C155, C266

Remesella, C290

reniform, C63

Renoidea, C466

Renulina, C484

Renulina, C785

Renulinites, C484

Renulstes, C484

Reophacella, C272

Reophacida, C214

Reophacidae, Cl46, Cl147,
Cl48, Cl149, C150, CI151,
C214

Reophacidinae, C215

Reophacinae, C146, C148, C215

Reophagus, C216

Reophax, C136, C215, C216

Reophaxopsis, C216

reproduction of multilocular
foraminifers, C75

reproduction of thecamoebians,
C17

reproductive cycle of “primi-
tive”’ foraminifers, C71

REsic, C684

Reticella, C32

RETICULAREA, C2, Cl6, C39

RETICULARIA, C39, C143,
Cl144, Cl64

Reticulariacea, C14

RETICULARIACEAE, Cl14

Reticulariaceae, C14, C15

Reticulariaceen, C14

Reticulariacées, Cl14

Reticulariacet, C14

RETICULARIEAE, Cl4

Reticularieae, C14

RETICULARIIDA, C164

Reticulariidae, C14, C164

Reticulariinae, C15

reticulate, C63

reticulolobopodia, C18

RETICULOLOBOSA, C37

Reticulophragmium, C233

reticulopodia, C18

RETICULOSA, Cl64

Reticulosa, C39, C54

Reticulosa ( Proteomyxa), C794
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Retorta, C458

retral processes, C63

Reuss, C56, C91, C143, C269,
C277, C546, C785

Reussella, C139, C562, C563

Reussellinae, C147, C148, C149,
Cl150, C152, C561

Reussia, C561, 564

Reussiinae, C146, C148, C561

Reussina, C259

Reussoolina, C540

Revolventiidae, C53

RevyMmenT, C549, C736

REYTLINGER, C93, C385, C440

Rhabdammina, C90, C135,
Cl185

Rhabdammina, C185

Rhabdamminae, C145, C184

Rhabdamminella, C186

Rhabdamminidae, C144, C145,
Cl184

Rhabdamminina, C184

Rhabdammininae, C144, C184

Rhabdella, C785

Rhabdogonium, C245

RHABDOIDEA, C143, C511

Rhabdoidea, C143, C144, C512

Rhabdoina, C512

Rhabdopleura, C190

Rhabdorbitoides, C725

Rhaphidodendron, C785

Rhaphidohelix, C259

Rhaphidoscene, C786

Rhapidionina, C493

Rhapydionina, C493

Rhapydionininae, C137, C156,
C493

Rhenothyra, C135, C342

Rheophax, C216

rheoplasm, C18, C67

Rhinocurus, C520

Rhipidionina, C493

Rhipidocyclina, C714

Rhizammina, C186

Rhizammina, C186

Rhizamminidae, Cl146, Cl47,
Cl149, C150, C151, C184

Rhizammininae, C144, C147,
C148, C154, C186

Rhizo-Flagellata, C7

Rhizoflagellates, C7

Rhizomastigida, C7

Rhizomastigidae, C7

Rhizomastigina, C7

Rhizomastiginen, C7

Rhizomastix, C8

Rhizonubecida, C447

Rhizopela, C783

RHIZOPODA, C5, C39, Cl42,
Cl44

RHIZOPODA FILOSA TESTA-
CEA, C40

RHIZOPODA IMPERFORATA,
C40, C164

RHIZOPOD.4 LOBOSA TES-
TACEA, Cl19

RHIZOPODA RETICULOSA
TESTACEA, Cl64

Protista—Sarcodina

RHIZOPODA SPHYGMICA,
Cc5

RHIZOPODEA, C2, C5, C16

RHIZOPODES, C5

Rhizopodes, C458, C512

rhizopodia, C63

RHIZOPODIA, C5

Rhogostoma, C42

RuuMmsLEr, C56, C66, C91,
C103, Cl44, Cl46, Cl72,
Cl175, Cl177, C212, C215,
C501, C577

Rhumblerinella, C173

Rhynchogromia, C181

Rhynchogromiinae, C146, C173

Rhynchoplecta, C785

Rhynchosaccus, C181

Rhynchospira, C669

RicHTER, C325

Rimalina, C520

Rimelphidium, C635

Rimulina, C529

Ripacubana, C493

Riveroina, C477

Rizomastigidos, C7

RIZOPODOS, C5

Robertina, C96, C139, C777,
C782

Robertinacea, C71, C99, Cl154,
Cl61, C766

Robertinidae, C96, C97, C108,
C138, C139, C149-Cl152,
C162, C766, C777, C782

Robertininae, C150, C777

Robertinoides, C96, C108,
C782

Robulammina, C225

Robulina, C520

ROBULINACEA, C511

Robulinae, C147, C512

Robulinidae, C512

Robuloides, C342

Robulus, C520

Robustoschwagerina, C420

Robustoschwagerina, C420

Roglicia, C770

Rolshausenia, C607

Ropalozotika, C783

Rosalina, C85, C584

Rosalinella, C662

Ross, C9

Rostrolina, C530

Rotalia, C137, C606, C687,
C742

Rotaliacea, C63, C75, C88, C99,
C109, C137-C139, C154,
C156, C605

ROTALIACEA, C511

ROTALIACEAE, C511

Rotaliammina, C265

Rotaliaridae, C605

ROTALIARIDIA, C184, C313,
C511

Roraliaridia, C214, C320, C394,
C572, C605

Rotaliatina, C750

Rotalida, C143, C605

ROTALIDAE, C145,C511

Rotalidae, C144, C145, Cl149,
C605

ROTALIDEA, C511

Rotalidea, C143, C605

Rotalideae, C605

Rotalidee, C605

Rotalidium, C607

Rotdlidos, C605

Rotaliella, C85, C604, C784

Rotaliellidae, C156, C604

ROTALIFORMES, C725

Rotraliformes, C605

Rotaliicae, C605

rotaliid septa, C99

ROTALIIDA, C152, C511

Rotaliidae, C99, C120, Cl134,
C137-C139, C146-C148,
C150-C152, C156,
C605, C650, C686,
C742, C771

Rotaliidea, C99, C148, C150-
C152, C605

ROTALIINA, Cl154, C156,
C511, C699

Rotaliinae, C146, Cl47, Ci49,
C156, C605, C742

Rotalina, C143, C605, C606

Rotalinae, C143-C146, C605

Rotalininae, C605

Rotalipora, C64, C138, C659

Rotaliporidae, C138, C156,
C659

Rotaliporinae, C156, C659

Rotalites, C785

Rotamorphina, C587

Rotorbinella, C572

Rotundina, C659

Ruatoria, C569

Rubratella, C66, C68, C81, C84,
C85, C769, €770, C771,
C784

Rudigaudryina, C272

Ruditaxis, C337

Rugidia, C587

Rugofusulina, C424

Rugoglobigerina, C61, C63,
Cé64, C115, C138, C663

Rugoglobigerininae, C152,
C662

rugose surface, C63

Rugosoarchaediscus, C354

Rugosofusulina, C424

Rugososchwagerina, C425

Rugososchwagerina, C425

Rugotruncana, C662

Rupertia, C627

Rupertiidae, C146, C150-C152

Rupertiinae, C147, C148, C150,
C627

Rupertina, C139, C627

Rupertinae, C627

Rupertininae, C156, C627

Russiella, C436

Ruttenella, C589

Ruttenia, C582

Rzenaxk, €520, C656

Rzehakina, C137, C220

Rzehakinidae, C90, C137, CI55,
C220



Rzehakininae, C148, C150,
C152, C220

Saccamina, C196

Saccammina, C135, C196

Saccamminag, C196

Saccamminae, C145, C194

Saccamminidae, C135, Cl45-
C151, CI55, Cl194, C316,
C796

Saccamminina, C194

Saccammininae, C414, Cl46-
Cl48, CI150, Cl151, CI55,
C194, C196

Saccamminis, C204, C796

Saccamminoides, C201

Saccamminoides, C204

Saccamminopsis, C135, C319

Saccodendron, C205

Saccorhina, C319

Saccorhiza, C190

Saccorhizidae, C145, C184

Saccularia, C516

Sacculariella, C514

Sacculinella, C196

SAEDELEER, DE, C175

Saedeleeria, C181

Sagenella, C205

Sagenina, C205

sagittal section, C63, C362

Sagoplecta, C136, C533

Sagraina, C569

Sagrina, C558, C569

Sagrinnodosaria, C559

Sam, C98, C119, C127-C129

Satpova, C121

St. JEaN, C345, C346

Sarto, C676

Sakesaria, C614

Sakhiella, C678

salinity, effect of, C129

Salpicola, C42

Salpingothurammina, C314

Samarina, C354

Sanpon, C140

Sappiniaceae, C11

Sappiniidae, C11

saprozoic nutrition, C10

Saracenaria, C524

Saracenella, C524

sarcode, C18, C63

SARCODEA, C5

SARCODINA, C2, C5

SARKODINA, C5

Sarmatiella, C456

Saudia, C308

SAauNDERs, C239

Saxicolina, C468

Saxicoline, C468

Scarificatina, C783

Schackoina, C65, C138, C658

Schackoinella, C591

Schackoinidae, C138, C156,
C658

ScHaubINN, C8

Schaudinnia, C32

Schaudinnula, C53

Schellwienia, C+04

Schenckiella, C282

Index

Schizammina, C136, C194

Schizamminidae, C136, C155,
C192

schizogamy, C63

schizont, C63

Schizophora, C251

Schizopyrenidae, C6

SCHIZOSTOMA, C184, C511

Schizostoma, C145

SCHLEIMPILZE, C11

Schlosserina, C139, C777

SCHLOTHEIM, von, C796

SCHLUMBERGER, C57, C466,
C475, C571

SCHLUMBERGER & MUNIER-
CuaLmMas, C472

Schlumbergerella, C629

Schlumbergeria, C710

Schlumbergerina, C93, C472

Scamint, C95

SCHROTER, C55

ScHUBERT, C56, C145, C298,
C434

Schubertella, C400

Schubertellidae, C152, C399

Schubertellinae, C150, CI152,
C155, C370-C372, C380,
C383-C385, C400

Schubertellinidae, C399

Schubertellininae, C400

Schubertia, C558

ScruLTzE, C57, C67, C142,
Cl151, C438

Schultzella, C173

Schultzia, C173

ScuuLrzg, C29

Schwabia, C34

ScHwWAGER, C144, C376, C510

Schwagerina, C61, C65, C371,
C377, C379, C393, C415

Schwagerinidae, C152, C399,
C415

Schwagerininae, C63, Cl47-
C150, Cl152, Cl155, C371,
C373-C376, (380, C382,
C383, C385, C386, C415

sclerotium, C11

Scortimus, C520

ScoTT, ZELLER & ZELLER, C345

scrobis septalis, C63

Scutuloris, C468

Seabrookia, C540

Seabrookiinae, C146, C147,
C153, C156, C540

secondary apertures, C63

secondary axial septulum, C63

secondary septulum, C63

secondary transverse septula,
C379

secondary transverse septulum,
C63

Seguenza, C212

Sejunctella, C602

Selenostomum, C737

Semiflosculina, C508

Semiinvoluta, C136, C742

Seminovella, C350

Semirosalina, C584

Semitextularia, C135, C335

C895

Semitextulariidae, C135, CI150,
C155, C335

Semivulvulina, C254

Semseya, C785

septa, C362, C385

Septabrunsiina, C135, C341

Septaglomospiranella, C341,
C350

septal flap, C63

septal fluting, C63

septal foramen, C63

septal furrow, C63

septal pore, C63, C362, C372

Septammina, C785

Septatournayella, C339

Septigerina, C258

septula (sing., septulum), C63,
C364, C379, C386

Serpula, C518

Serpuleidae, C145, C184

Serpulella, C213

Serpulopsis, C214

sessile, C63

Sestranophora, C683

Sestronophora, C139, C680,
C683

Setigerella, C47

Sexangularia, C37

Sexloculina, C547

sexuality in foraminifers, C83

Shepheardella, C182

Shepheardia, C182

SHERBORN & CHapMmaN, C744

Sherbornina, C625

Shidelerella, C200

SurrrLET, C130

SHLYKOova, C251

Shuguria, C135, C317

Sichotenella, C436

SipaLL, C183

Siderina, C618

Siderolina, C630

Siderolites, C138, C630

Siderolithes, C630

Siderolithus, C630

Siderolitidae, C628

Siderolitinae, C150, C152, C628

Sideroporus, C630

Siderospira, C785

sieve-plate, C63, C111

SteaL, C142, C149, C150, C219,
C526

Sigalia, C654

Sigmavirgulina, C731, C733

sigmoid, C63

Sigmoidella, C533

Sigmoidina, C533

Sigmoilina, C63, C92, C465

sigmoiline, C63

Sigmotlopsinae, C458

Sigmoilopsis, C93, C466

Sigmomorpha, C531, C533

Sigmomorphina, C533

Sigmomorphinoides, C533

Silicina, C216

Silicinidae, C146, C147, C148,
C152, C214, C220

Silicininae, C147, C215, C220

Silicoplacentina, C18, C27



€896

Silicosigmoilina, C137, C222
Silicotextulina, C733, C734
Silicotextulinidae, C149, C731
SiLvesTri, C466, C524, C525,
C624, C729, C730
Silvestria, C478
Silvestriella, C629
Silvestrina, C710
Simplalveolina, C510
Simplorbites, C710
Simplorbitolina, C137, C312
Sinzowella, C448
Siphogaudryina, C269
Siphogenerina, C139, C569
Siphogenerinoides, C137, C558
Siphogenerita, C567
Siphoglobulina, C539
siphon, C63
Siphonaperta, C93, C466
Siphonclavulina, C272
Siphonema, C786
Siphonides, C139, C591
Siphonina, C139, C591, C763
Siphoninella, C139, C591
Siphoninidae, Cl139,
Cl152, C156, C591
Siphonininae, C147-C150,
C152, C591
Siphoninoides, C591
Siphonodosaria, C139, C559
SIPHONOFORAMINIFERA,
Cl45
Siphonoforaminifera ( Tubu-
lata), C184
Siphotextularia, C258
Siphotrochammina, C266
Siphouvigerina, C571
SKINNER & WILDE, C365
Skinnerella, C420
Srama, C89
SmitH, Cl131
SMmour, C99, C111, C480, C481,
C607, C629, C639, C642
Smout & EamEes, C495
SmouT & Sucpen, C292
Smoutina, C138, C614
SoLpani, C55
Soldania, C520
Soldanina, C688
SOLENOPODA, C40
SoLras, C93, C319, C600
Somalina, C139, C500
somatic nucleus, C63
Sorsy, C94-C97
Sorites, C92, C139, C496
Soritida, C143, C482
Soritidae, C136, C137, C139,
Cl147, C156, C482
Soritina, C482, C496
Soritinae, C156, C496
Sornayina, C137, C236
SOROIDEA, C143
Sorophaera, C196
SOROPHORA, C11
SOROPHORAE, C11
SOROPHOREAE, C11
SOROPHOREEN, C11
SOROPHORINA, C8, Cl11
Sorosphaera, C135, C196

C151,

Protista—Sarcodina

Sorosphaeroidea, C205

SosNiNa, C328

SeanDEL, C325

Spandelina, C323, C325

Spandelinoides, C323

Sphaerammina, C227

Sphaerammininae, C148, C155,
C227

Sphaeridia, C626

Sphaerogypsina, C698

Sphaeroidina, C139, C547

Sphaeroidinella, C60, C97,
C139, €673, C674

Sphaeroidinellinae, C156, C673

Sphaeroidinellopsis, C139,
C673

Sphaeroidinidae, C139, C156,
C547

Sphaeroidininae, C146, C147,
C153, C547

Sphaerophthalmidium, C783

Sphaeroschwagerina, C436

Sphaeroschwagerina, C436

Sphaerulata, C142, C458

Sphaerulina, C383, C399

Sphenoderia, C19, C50

Spherulacea, C142, C458, C512

Sphérulacés, C142, C458, C512

Spherulidae, C458

spicular tests in Foraminiferida,
C95

Spidestomella, C466

Spincterules, C520

spinose, C64

spiral canals, C64

spiral side, C64

Spiralina, C484

Spirigerina, C602

Spirillina, C64, C66, C68, C71,
C81-C83, C136, C137, €600,
C742

Spirillinacea, C81, C154-C156,
C598

Spirillinae, C145, C599

spirilline, C64

Spirillinida, C599

Spirillinidae, C61, C94, C136,
C137, Cl44-Cl46, Cl150,
C153, ClI56, €598, C731,
C742

Spirillinidea, C143, C150, C598,
C600

Spirillinina, C598

Spirillininae, C144, C146-C148,
C150, Cl153, Cl56, €600,
C742

Spirilinoidea, C147, C598

Spirillinoides, C212

Spirobolivina, C547

Spirobotrys, C693

Spirocerium, C786

Spiroclypeus, C644, C645,
C650

Spiroculina, C453

Spirocyclina, C137, C233

Spirocyclinidae, C152, C225,
C233

Spirocyclininae, C155, C233

Spirofrondicularia, C535

Spirolina, C139, C484
Spirolininae, C146, C149, C482
Spirolinites, C484
Spirolocammina, C222
Spiroloculina, C78, C137, C453
Spiroloculininae, C137, C155,
C453
Spirolocuning, C453
Spirophthalmidium, C448
Spiroplecta, C652, C785
Spiroplectammina, C89, CI136,
C251, C253
Spiroplectammininae, C146,
Cl155, €251
Spiroplectella, C241
Spiroplectina, C785
Spiroplectina, C272
Spiroplectinae, C146, C652
Spiroplectinata, C272
Sviroplectinatinae, C268
Spiroplectininae, C146, C148,
C268

Spiroplectoides, C251

Spiropleurites, C785

Spirosigmoilina, C466

Spirosigmoilinella, C222

Spirotecta, C748

spirotheca, C64, C364, C374,
C383

spiroumbilical, C64

Spirulina, C484

Spongina, C786

Sporadogenerina, C537

Sporadotrema, C139, C705

Sporamoebidae, C7

sporangium, C11

spore, C11

Sporilus, C631

Sporobulimina, C137, C546

Sporobuliminella, C137, C546

Sporohantkenina, C666

sporophore, C11

Spumariaceae, C13

Spumariaceen, C13

Spumariei, C13

Squamulina, C444

Squamulinida, C444

Squamulinidae, C155, C444

Squamulinidea, C143, C444

StacHE, C510

Stacheia, C136, C330, C331

Stacheiinae, C155, C330

Stacheoides, C136, C331, C332

Stacheya, C330

StaFF, C368, C376

Staffelininae, C150

Staffella, C397

Staffellidae, C155, C383, C385,
C397

Staffellinae, C152, C397

Staffellinidae, C397

Staffellininae, C397

Staffia, C528

STAINFORTH, C133, C559, C730

Stainforthia, C561

Stannarium, C790

Stannoma, C790

Stannomida, C790

Stannomidae, C790



Stannophyllum, C208, C792
Stannoplegma, C790
Stegnammina, C135, C196
Stegnamminidae, C194
Stegnammininae, C194
STEIN, C29
Stemonitacea, C9, C12
STEMONITACEAE, C13
Stemonitaceae, C13
Stemonitaceace, C13
Stemonitacées, C13
Stemonitacei, C13
STEMONITAE, C13
STEMONITALES, C13
Stemonitea, C13
Stemoniteae, C13
Stemoniteen, C13
Stemonitées, C13
Stemonitei, C12, C13
Stemonitidaceae, C13
Stemonitidae, C9, C13
Stemonitidides, C12
STEMONITINA, C13
Stemonitinae, C13
Stemonitioidea, C13
Stensioina, C138, C763
Stephanopela, C783
stercomata, C18, C64, C87,
C789
Stereonemeen, C13
stereoplasm, C18, C64, C67
Stetsonia, C585
Stichocassidulina, C556
Stichocibicides, C687, C692,
C761
Sticholepis, C22
STICHOSTEGIA, C145
Stichostegia, C184, C511
STICHOSTEGUES, C142, C511
Stichostégues, C142, C511,
C537, C559
Stilostomella, C559
Stilostomellinae, C149, C556
Stoliczkiella, C787
stolon, C64
Stomasphaera, C135, C202
Stomatorbina, C139, C776,
C777
Stornatostoecha, C137, C245
Stomiosphaera, C787
stomostyle, C64, C65
Storilus, C688
Storrsella, C619
Storthosphaera, C196
stratigraphic distribution, C134
Streblospira, C440
Streblus, C607
streptospiral, C64
striate, C64
Strophoconus, C785
Stylolina, C238
Stylonychia, C70
Subalveolina, C503, C510
Subbdelloidina, C248
Subbotina, C138, C673
Sublamarckella, C771
subseptate, C64
substrate environmental effect,
C128

Index

Suggrunda, C733, C734
Sulcoperculina, C138, C645,
C647, C725
Sulcophax, C217
Sulcorbitoides, C725
SuLEyMmaNov, C90
Sumatrina, C375, C379, C380,
C386, C387, C432
Sumatrininae, C427
supplementary apertures, C64
supplementary multiple areal
apertures, C64
supraembryonic area, C64
sutural supplementary apertures,
Cé64

suture, C64

Svenia, C516

Svratkina, C750

swarm cell, C11

SwitzER & Boucot, C90, C96
symbionts, C70

symbiosis, C18, C64
SYMPLECTOMERES, C5
syngamy, C11

Syniella, C787, C788, C789
Synspira, C785
Syringammina, C192
Syzrania, C317

syzygy, C60, C64, C78

Taberina, C491

Taitzehoella, C412

tangential section, C64, C362

Tappran, C269, C434

Tappanina, C137, C553

Taramellina, C496

Tasch, C126

TaTeM, C29

Taurogypsina, C629

Tavajzites, C402

Tawitawia, C258

Tawitawiinae, C155, C258

TECAMEBOIDEOS, C19

Technitella, C202

tectine, C64

tectinous wall, C88

tectoria (sing., tectorium), C64,
C364

tectum, C64, C364, C366, C367

tegillum (pl., tegilla), C64

Telostoma, C145, C511

temperature, C124

Ten Dam, C761

Tentifrons, C524

Terebralina, C137, C602

Terebralininae, C146, C148,
C600

Tereuva, C567

TErRQUEM, C56, C216, C635,
C729, C757, C771

Terquemia, C755

Terquemina, C787

test, C18, C64, C88

test, chamber form and arrange-
ment, C100

test form of foraminifers, rela-
tion to habitat, C134

test of thecamoebians, C16

test openings, C108

C897

TESTACEA, C16
TESTACEA, C7, Cl19, C40,
C143, Cl164
TESTACEAFILOSA, C40
TESTACEALOBOSA, C7, C19
TESTACIDA, C19
TESTAFILOSINA, C40
TESTALOBOSINA, C19
TESTAMOEBIDA, C5
Testamoebidae, C7
Testamoebiformia, C786
TESTARETICULOSINA, C37
Testulorhiza, C186
Testulosiphon, C186
Testulosiphoninae, C186
Tetragonulina, C518
Tetramitacea, C7
Tetramiudae, C7
Tetraplasia, C246
Tetrataxidae, C136, C150, C152,
C155, C337
Tetrataxiinae, C337
Tetrataxinae, C147-C150, C337
Tetrataxis, C136, C337
Tetrataxis, C337
Teurnayellidae, C338
Textilaria, C253
Textilarida, C143, C250, C253
Textilaridae, C144, C253
Textilaridea, C143, Cl44, C250
Textilarideae, C250
Textilariidae, C250
Textilariinae, C253
Textilarina, C250
Textillaria, C253
Textularia, C90, C96, C136,
C253
TEXTULARIACEA, C184
TEXTULARIACEAE, C184
TEXTULARIDA, C184
Textularida, C250
TEXTULARIDAE, C145, C184
Textularidae, C142, C144,
C250, C253
TEXTULARIDEA, C184
TEXTULARIDIA, C184
Textuldridos, C251
Textulariella, C299
TEXTULARIIDA, Cl152, C184
Textulariidae, C120, Cl136,
Cl146-C150, C152, C155,
C250
TEXTULARIIDEA, C184
TEXTULARIINA, C154, C184,
C699
Textulariinae. C146, C147,
Cl152, Cl155, C253
Textularina, C250
Textularinge, C143-C145,
C251, C253
Textularioides, C255
TEXTULINIDA, C184, C313,
C511
Textulinidae, C251, C268
TEXTULINIDIA, C725
Textulinidia, C214, C320, C543
THALAMIA, C164
Thalamophaga, C183
THALAMOPHORA, C764



C898

THALAMOPHOREN, Cl164

TuaLmann, C215, C282, C466,
C524, C546, C582, C608,
C733

Thalmannammina, C226

Thalmannina, C214

T halmanninella, C659

‘Thalmannita, C138, C621

Thecamoeba, C7

THECAMOEBAEA, C19

thecamoebian, C18

THECAMOEBIANS, C16

THECAMOEBIDA, C7, C19

Thecamoebida, C6

Thecamoebidae, C6

THECAMOEBINA, C19

T hecamoebina, C6

THECOLOBOSA, C19

Thekammina, C196

Thekammininae, C194

Themeon, C631

Themeone, C632

Tholosina, C135, C205

Thomasinella, C217

Thomasinella, C217

Tuaompson, C154, C372, C375,
C397, C432, C434

Thurammina, C135, C202,
C785

Thuramminoides, C208

T huramminopsis, C196

T hyrammina, C202

Ticinella, C62, C138, C661

Tikhinella, C323

Tinogullmia, C182, C183

Tinophodella, C139, C678

Tinoporidae, C147, C149, C628

Tinoporidea, C144, C628

Tinoporina, C628

TINOPORINAE, C313, C511

Tinoporinae, C144, C145, C628

Tinoporininae, C628

Tinoporus, C785

Tintinnina, C786, C787

Tiphotrocha, C266

Titanopsis, C196

TITANOSTICHOSTEGIA,
Cl45

Titanostichostegia, C511

Tobolia, C535

Topp & Brackmon, C96

Tolypammina, C135, C213

Tolypammanella, C212

Tolypamminidae, C210

Tolypammininae, C147, C148,
Cl151, C155, C213

tooth, C64

tooth plate, C64

Torinosuella, C233

Torivama, C432

Toriyamaia, C397

Torreina, C712

Torresina, C598

Tortonella, C473

Tosaia, C547, C652

Tournauellinae, C338

Tournayella, C135, C339

Tournayellidae,  C62, C64,
Cl135, Cl36, C150, CI5l,

Protista—Sarcodina

Cl155, C338
Tournayellidea, C151, C320
Tournayellina, C341
Tournayellinae, C151, C338
Toxinopsis, C783
trace elements, effect of, C129
Tracheleuglypha, C19, C51
Trachelinella, C138, C736
Trakelina, C736
transverse septulum (pl., sep-

tula), C64, C379
Transversigerina, C569
Tremastegina, C685, C724
Trematocyclina, C233
Trematoforininae, C468
trematophore, C64
Trepeilopsis, C135, C214
Tretomphalus, C69, C75,

C77, C87, C585, C675
Triasina, C136, C484
Tribrachia, C524
Tricarinella, C539
TRICHEAE, C15
Trichia, C10
Trichiacea, C9, C13
Trichiacea, C15
TRICHIACEAE, C15
Trichiaceae, C15
Trichiaceen, C15
Trichiacées, C15
Trichiacei, C15
Trichiae, C15
TRICHIALES, C15
Trichieae, C15
Trichiées, C15
Trichiei, C15
Trichiidae, C9, C15
Trichiides, C13
Trichiinae, C15
Trichinacea, C15
Trichioidea, C14
Trichioidei, C15
Trichistidae, C145, C268
Trichocisti, C15
Trichocisti (Trichioidei ), C14
Trichohyalus, C750
Trichophorae, C12, C14
TRICHOSPERMI, C12
Trifarina, C139, C571
Trigenerina, C251
Trigonopsis, C27
Trigonopyxidae, C26
Trigonopyxis, C18, C26
Trigonouva, C567
Trigonulina, C540
Trillina, C466
Trilocularena, C224
Triloculina, C64, C78, C92,

C466
triloculine, C64
Triloculinella, C466
trimorphism, C64
Trimosina, C565
Trinema, C19, C53
Trinematinae, C53
Trinéme, C53
Trinemidae, C47
Trineminae, C53
Trinitella, C138, C663

Trioxeia, C785

Trioxeia, C785

Triplalepidina, C723

Triplasia, C245, C785

Triquidos, C15

Trisegmentina, C441

Trisegmentininae, C448

triserial, C65

Tristix, C524, C539, C785

Tritaxia, C272

Tritaxilina, C291

Tritaxiopsis, C272

Tritaxis, C266, C337

Triticites, C61, C369, C371,
C383, C385, C389, C390,
C425

Triticites Zone, C390

Tritubulogenerina, C569

Trochamina, C259

Trochammina, C89, Cl129,
C136, C259, C266, C784

Trochammina, C259

Trochamminae, C145, C259

Trochamminella, C266

Trochamminida, C259

Trochamminidae, C136, C146-
C150, C152, C155, C259

Trochamminidea, C144, C259

Trochammininae, C144, C146-
Cl149, C155, C259

Trochamminisca, C265

Trochamminita, C226

Trochamminoides, C136, C227

Trochamminula, C266

trochoid, C65

Trocholina, C136, C740, C741,
C742

Trochonella, C742

trochospiral, C65

Trochospirillina, C602

Trochulina, C572

trochulines, les, C572

TroeLsEn, C96, C103

Troglodyzes, C44

Trophosphaera, C70

TrujyILLo, C275

Truncatulina, C688

Truncatulininae, C145, C687

Truncorotalia, C667

Truncorotaloides, C64, C669

Truncorotaloidinae, C156, C668

Trybliodiscodina, C714

Trybliolepidina, C721

Tscherdyncevella, C135, C332

Tschoppina, C702

Tubeporina, C135, C322

tuberculate, C65

Tuberitina, C135, C321

Tuberitinidae, C320, C321

Tuberitininae, C155, C321

Tubiferaceae, C14

Tubiferacées, C14

Tubifereae, C14

Tubiferida, Cl14

Tubiferidae, C14

Tubiferinae, C14

Tubinella, C477

Tubinelling, C477

Tubinellinae, C155, C477



Tubitextularia, C654

Tubophaga, C183

Tubularina, C458

TUBULATA, C145

TUBULINACEAE, Cl14

Tubulinaceae, C14

Tubulinacées, C14

TUBULINAE, Cl14

Tubulinae, Cl14

Tubulinées, C14

Tubulinidae, C14

Tubulogenerina, C139, C565

tubulospine, C65

tumulus (pl., tumuli), C65

tunnel, C65, C364, C380

turbidity, C133

Turbienta, C789

Turbinacea, C142, C605, C685

Turbinacés, C142, C605, C685

Turbinida, C250, C268

Turbinoida, C143, C250, C268,
C605, C736

Turbinordae, C142, C268, C530,
C559, C572, C605, C669,
C685, C692, C748

TURBINOIDEA, C184, C511

Turbinoidea, C565, C685

Turbinoides, C142

Turbinolina, C584

Turbinulina, C607

turbinulines, les, C607

Turborotalia, C138, C668, C671

Turborotalita, C676, C677

turbulence, C134

Turriclavula, C183

Turriculacea, C142

Turriculacés, C142

Turrilina, C139, C543

Turrilinidae, C137, C139, C156,
C543

Turrilininae, C146-C150, C156,
C543

Turrispira, C319

Turrispirillina, C602

Turrispirillininae, C146, C148,
C600, C742

Turrispiroides, C136, C319

Turrispirrillina, C602

Turritellella, C135, C212

Turritellopsis, C212

Tuvaellina, C789

Ucnio, C598, C777
UHLiG, C771

Uhligina, C565, C708
Uyng, C635, C639
Umbella, C322

Umbellina, C135, C322
Umbellinae, C152, C322
Umbellininae, C155, C322
umbilical depression, C65
umbilical side, C65
umbilical teeth, C65
umbilicate, C65
Umbilicodiscodina, C714
umbilicus (pl., umbilici), C65
umbo, C65

Umbonaria, C32
umbonate, C65

Index

Ungulatella, C782

Unicosiphonia, C555

unilocular, C65

Uniloculina, C458

UNILOCULINIDEA, C149,
Cl64,C184

uniserial, C65

unrecognizable genera, C162,
C783

upper keriotheca, C65, C367

upper tectorium, C65

Upsnaw & STEHLI, C132

Upsonella, C785

Uralinella, C135, C316

Urnula, C202

Urnulina, C46

Usbekistania, C212

Uslonia, C316, C796

Ussuriella, C346

UTERINI VERI, C12

UTRICULATA, Cl145

Uvellida, C143, C268, C279

Uvellidae, C268, C559

Uvellidea, C143, C250, C268

Uvellideae, C250, C268

Uvellina, C268, C530, C547,
C559, C565, C572, C669

Uvellinida, C669

Uvigerina, C139, C565, C572

Uvigerinammina, C94, C133,
C272

Uvigerinella, C139, C572

Uuvigerinida, C565

Uvigerinidae, C137, C139, Cl147,
Cl49, CI51, CI56, €565,
C736

Uvigerininae, C146-C148, C150,
C152, C565, C566, C736

Vacuoles, C18, C65
Vacuolispira, C647
Vaginula, C524
Vaginulina, C136, C524
Vaginulinella, C524
Vaginulinidae, C512
Vaginulinidea, C143, C512
Vaginulinideae, C512
Vaginulinopsis, C136, C524
Vaginuloglandulina, C514
Vagocibicides, C760
Vahlkampfidae, C7
Vahlkampfitdae, C7
VaLkaNov, C40
Valvobifarina, C565
Valvopavonina, C563
Valvoreussella, C269
Valvotextularia, C277
Valvulamniina, C283
Valvulina, C136, C145, C279
Valvulinella, C136, C337
Valvulinella, C337
Valvulineria, C137, C587
Valvulineria, teuriensis, nom.
nov., C587
Valvulineridae, C149, C572
Valvulineriidae, C151, C572
Valvulineriinae, C586

Valvulinidae, Cl145, Cl146,

C899

C148, C149, (268, C279,
C699

Valvulininae, Cl136, Cl145,
C148-Cl150, C152, C155,
C279

Vampysellae, C795

Vampyrellacea, C795

Vampyrellacées, C795

Vampyrellida, C794, C795

Vampyrellidae, C795

Vampyrellidea, C794

vaN BeELLEN, C757

Vandenbroeckia, C484

Vandenbrockia, C484

Vanhoeffenella, C186

Variostoma, C137, C586

Vasiek, C115, C548

Vasicekia, C135, C320

VaucGHaN, C501, C712, C714

VauGHAN & CoLg, C719, C724

Vaughanina, C725

Velellidae, C643

VELLA, C567, C572, C642

VENGLENSKIY, C89

Venilina, C251

Ventilabrella, C654, C656

ventral, C65

Ventrolamina, C741, C742

Ventrolaminidae, C739

Ventrolamininae, C739

Verbeekia, C647

Verbeekina, C374, C380, C386,
C393, C427

Verbeekina Zone, C393

Verbeekinacea, C394

Verbeekinidae, C58, C59, C62,
C152, Cl155, €371, C385,
C426

Verbeekinidea, C152, C394

Verbeekininae, C146-C150,
C155, C374, C376, C380,
C382, C383, C385-C387,
C426, C427

Verella, C412

Vermiculum, C518

Verneolina, C268

Verneuilina, C268

Verneuilinella, C277

Verneuilinidae, C146, C148-
C150, C268, C795

Verneuilininae, C136, C146-
C150, C152, C155, C268

Verneuilinoides, C133, C273

Verneulina, C268

Vernonina, C586

Verrucina, C210

Vertebralina, C456

Vertebralinidae, C445

vertical distribution in living
planktonic foraminifers, C127

VESICULATA, Cl145

Vesiculata, C40

Vicinesphaera, C314

Victoriella, C139, C705, C708

Victoriellidae, C149, C150,
Cl152, C680, C702, C705

Victoriellinae, C156, C705

Vidalina, C440



€900

ViNocrapov, C90, C92, C97,
C98, C134

Virgulina, C731, C733, C734,
C784, C785

Virgulinella, C734, C736

Virgulinidae, C151, C731

Virgulininae, C146-C148,
Cl152, C731

Virgulinopsis, C572

Virgulopsis, C561

VissarioNova, C315

VITREA, C511

vitreous, C65

Vitriwebbina, C537

VoLocpin, C788

VovLosHINova, C635

VoLosHINOVA & BaLaxnMATOVA,
C284

VoLosHINOVA, DAIN & REYT-
LINGER, C340

Voloshinovella, C284, €291

Volutaria, C785

Volvotextularia, C785

Volvotextularia, C785

Voorthuysenia, C771

Vorticialis, C635

Vulvulina, C251, C254

‘WabE, C635, C639
Waeringella, C412
WaiLgs, C175
Wailesella, C38
WALKER, C55

wall composition in foramini-
fers, C88

Protista—Sarcodina

wall microstructure in forami-
nifers, C88

‘WaLLROTH, C8

Wanganella, C328

WARNER, C92

WARTHIN, C354

Washitella, C537

Webbina, C448, C687

Webbina, C535

Webbinella, C535

Webbinellinae, C147, C148,
Cl151, C156, C535

Webbinelloidea, C135, C205

Webbum, C448

Wechselthierchen, C6

Wedekindella, C412

Wedekindellina, C373, C380,
C386, C412

Wedekindia, C412

Weikkoella, C135, C210

Wellmanella, C466

Wetheredella, C787

WeTzEL, C89

WEYNSCHENK, C741

Wheelerella, C730

Wheelerellinae, C156, C730

WhiTE, C375, C656

WHITTAKER, C140

whorl, C65

WicHER, C742

Wiesnerella, C452

WiLLiaMsoN, C56, C91, C604

WINTER, C78

Woop, C92, C95, C482, C582,
C600, C688, C702

Woop & Haynes, C688, C757

Woodella, C612
Woodringina, C138, C652

xanthosome, C18, €65, C87,
C88, C789
XENOPHIOPHORAE, C789
xenophya, C789
XENOPHYOPHORA, C789
XENOPHYOPHOREN, C789
XENOPHYOPHORIDA, C208,
C789, C790
Xenophyophoridae, C790, C792
Xenotheka, C135, C183

Yabeina, C62, C379-C381,
C383, C394, C432
Yabeina Zone, C394
Yaberinella, C139, C501
YakovLev, C251
Yangchienia, C381, C412
Yanischewskina, C354

Zeauvigerina, C556

Zekritia, C308

ZELLER, C345

Zellia, C426

Zonomyxa, C22
ZOOSPOREAE, C12
Zoosporeae, C12, C794, C795
Zoosporés, C794

Zoosporida, C794
Zoosporidae, C12
zooxanthellae, C64, C70, C87
Zotheculifida, C259

Zoyaella, C453
ZYGOSPOREAE, Cl11
zygote, C18, C65





