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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,
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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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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

Protista—Sarcodina

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
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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;
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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
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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).



C540

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,
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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-




C548

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).
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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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ZQJ)

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



C554 Protista—Sarcodina

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).

© 2009 University of Kansas Paleontological Institute
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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

Protista—Sarcodina

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).



Foraminiferida—Rotaliina—Discorbacea

2b LA Duostomina

C577

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
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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(

Protista—Sarcodina

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






