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Archaeogastropoda—Bellerophontina

INTRODUCTION

The authorship of this section, mainly
concerned with the Archaeogastropoda, is
as follows: All genera with Paleozoic type
species by J. B. Knigut, R. L. Barten &
E. L. YocueLsow; all genera with Mesozoic
type species by L. R. Cox; Cenozoic Pleuro-
tomariidae, Haliotidae, and Neritopsidae
by L. R. Cox; Cenozoic Fissurellidae and
Scissurellidae by Myra Keen aided in part
by Grace JoHnson; Phasianellidae by
RoBerT RoBERTSON; all other genera with
Cenozoic type species by Myra Keen. Con-
tributions have been integrated by L. R.
Cox.

Acknowledgments for advice on various
matters relating to Recent gastropods are
made to Prof. ALastair Granam, Dr. D. R.
Crorrs, Dr. VErA FrETTER, Dr. J. E. Mor-
ToN, and Dr. H. BurringToN Baker. Also,
appreciation 1s expressed to Mrs. Nancy Lou
Patterson, who prepared most of the draw-
ings on Paleozoic gastropods in systematic
portions of the text and to Miss M. F. Prior,
Miss L. RipLey, Mrs. Sarry KaicHer, and
the late Mr. G. L. WiLkins for work on
other illustrations. Prof. Jean Rocer of Paris
kindly loaned specimens of Michaletia sems-
granulata and Cochleochilus cottaldinus. Dr.
N. D. NeweLL supplied photographs of type
specimens of Paraeuryalox, Hesperocirrus,
and Sororcula.

Class GASTROPODA Cuvier, 1797

[nom. correct. DuMEiriL, 1806, pro ‘gastéropodes’ CUVIER,

1797, invalid vernacular name, nom. auct. conserv. proposed

Cox, 1958 (ICZN pend.)] [=Gasteropodia+Spironotia Rar-

INESQUE, 1815; Gasteropoda ScHwEIGGER, 1820 (also Gorpruss,

1820); Gastcropodophora Gray, 1821; Paracephalophora be

BLaINVILLE, 1824; Gastraeopoda Beck, 1837; Pselaphocephala
BroNN, 1862; Gasterozoa THiELE, 1926]

Definition of the class has been given in
a foregoing section (p. 186). L.Cam.-Rec.

Subclass PROSOBRANCHIA
Milne Edwards, 1848

[nom. emend. KErersTEIN, 1863 (pro Prosobranchiata nom.

correct. S. P. Woopwarp, 1851, also Morrts and LyvcerT,

1851, pro ‘prosobranches” MiLne Epwarps, 1848, invalid ver-

nacular name), nom. auct. conserv. proposed Cox, 1958

(ICZN pend.)] [==Ctenobranchiata ScHwEeicGer, 1820, ex-
tent. GRAY, 1840; Streptoneura SpeNGeL, 1881]

Gastropoda displaying full effects of larval
torsion in that auricle (or auricles), together
with ctenidium (or ctenidia) when present,
lie anterior to ventricle; visceral nerve cords
cross, one from right pleural ganglion to
left side passing above and one from left
pleural ganglion to right side passing below
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alimentary canal; mantle cavity open to
front, containing, on right side, anteriorly
directed rectum and anus. Except in a few
forms, mantle cavity also contains either one
ctenidium and osphradium, lying on left
side, or paired but rarely equal ctenidia and
osphradia. Head with single pair of ten-
tacles. Sexes distinct except in a few genera.
Operculum commonly but not invariably
present. Shell of many shapes, absent only
rarely. Habitat marine, fresh-water, or ter-
restrial. L.Cam -Rec.

Order ARCHAEOGASTROPODA
Thiele, 1925

[=Scutibranches Cuvier, 1817 (partim); Scutibranchia Govp-

russ, 1820, restricted FiscHer, 1885; Aspidobranchiata

SCHWEIGGER, 1820, extent. PeLseNeer, 1893; Diotocardia
MorcH, 1865]

Prosobranchia in which ctenidia (present
in all but a few genera) are “aspidobranch”
(i.e., bipectinate, with filaments alternating
on two sides of axis) and free at front end;
ctenidia and osphradia paired in more prim-
iive families, otherwise single. No siphon
or proboscis. Heart with two auricles, except
in Patellacea and Helicinidae. Kidneys two,
except in Patellacea and Neritacea, the right
large, the left reduced. Gonoduct, except in
Neritacea, opening in both sexes into right
kidney, genital products being thence dis-
charged by way of ureter and mantle cavity
into the sea; male thus without prostate and
penis. Nervous system not concentrated,
pedal cords ladder-like. Inner layers of shell
nacreous in many but not all genera. Habi-
tat marine (except some Neritacea). L.
Cam .-Rec.

Suborder BELLEROPHONTINA
Ulrich & Scofield, 1897

[nrom. correct. Cox & KnicHT (ex Bellerophontacea Urricn &

ScorieLp, 1897, subordinal name)] [=Prorhipidoglossa, Am-

phigastropoda SimrotH, 1906; Planspiralia, Belleromorpha
Narr, 1511]

Shell most commonly isostrophic, rarely
slightly asymmetrical; mostly closely coiled,
but in some genera cyrtiform; predominant-
ly with median labral sinus or slit, or tre-
mata, probably exhalant in function and
usually generating a selenizone; shell wall
of variable thickness, no evidence of nacre;
operculum unknown; presence of paired
and equal ctenidia and osphradia, also of
single pair of retractor muscles, inferred
(latter from muscle scars); nothing known
of other soft parts. L.Cam.-L.Trias.
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1
Cycloholcus

2

Latouchella

Helcionella

Coreospira
4b

Fic. 89. Helcionellacea (Helcionellidae, Coreospiri-

dae) (p. 1172).
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Superfamily HELCIONELLACEA
Wenz, 1938

[nom. iransl. KNiGHT, BATTEN & YocHELSON, herein (ex
Helcionellinae Wenz, 1938)]

Cap-shaped to coiled bellerophontiform
shells; commonly with strong rugae clearly
defined on both interior and exterior; with
septum or septa partitioning off the apex.
L.Cam.-U.Cam.

Family HELCIONELLIDAE Wenz, 1938

(nom. transl. KNIGHT, BATTEN & YocHELSON hercin (ex
Helcionellinae WeNz, 1938)]

Elongate cap-shaped shells lacking a
train; apex not central, presumably pos-
terior. L.Cam.-U.Cam.

Helcionella GraBau & SHiMER, 1909 [Metoptoma?
rugosa Havrr, 1847 —Helcion subrugosa p’ORBIG-
Ny, 1850, pro H. rugosa (HaLL) p’OrBIicNY, 1850,
non H. rugosa J.Sowersy, 1817)] [?=Quilcanella
Ruscont, 1952 (125, p. 86); ?Pichynella Rusconi,
1954 (125, p. 2)]. Shell moderately low
to high cap-shaped, with very strong concentric
rugae; muscle scars unknown. Cam., N.Am.-N.
Afr.-NE.Asia. Fic. 89,3. *H. subrugosa
(p’OrBIGNY), L.Cam., N.Y.; 34,5, individuals
showing extremes in variation, X3.3.

Family COREOSPIRIDAE Knight, 1947

Shell with complete or incomplete coiling;
no anal emargination; flattened, with nearly
rectangular cross section; with posterior
trainlike extension of shell margin. L.Cam.-
U.Cam.

Latouchella CossoLp, 1921 [*L. costata] [=Oeclan-

dia WESTERGARD, 1936]. Cap-shaped, with apex
curved backward; surface with strong collabral
rugae; much resembles Helcionella except for its
posterior train and inferred orientation (16, p.
366). Cam., N.Am.-Eu.-NE.Asia. Fic. 89,2.
L. pauciplicata (WESTERGARD), M.Cam., Swed.;
left side; X4.

Coreospira Sarto, 1936 [*C. rugosa]. Tighty coiled,
loosely coiled, or whorls barely in contact; disclike,
outer whorl face flattened and with protruding
margin; surface with collabral rugae or growth
lines. L.Cam.-M.Cam., N.Am.-NE.Asia. Fic.
89,4, *C. rugosa, L.Cam., Korea; 4ab, left side,
anterior, both X10.

Cycloholcus Knigur, 1947 [*C. nummus]. Disc-
like, possibly with pierced umbilici; sides with 2
rounded groove (73, p. 5). U.Cam., N.Am.
Fic. 89,1. *C. nummus, Tenn.; X2.7.
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Superfamily

BELLEROPHONTACEA
M’Coy, 1851

(nom. transl. WeNz, 1938 (ex]Bcllcrophomidae M’Coy,
1851)

Characters as defined for suborder, but
invariably with median emargination or
tremata. U.Cam.-L.Trias.

Although the soft parts of bellerophont
gastropods have never been observed, their
shells are very similar in many respects to
those of the pleurotomarians and show sig-
nificant homologies with them. As with
pleurotomarians, the bellerophont shell typic-
ally consists of a long narrow tube (the
helicocone) which expands from a point and
is coiled loosely on itself. In both groups an
anal emargination occurs close to the middle
of the labrum. In view of this fact, it is
difficult to avoid the conclusion that the

Cloudia

la
Cloudia

6b

Procarinaria

2a

Strepsodiscus
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internal anatomy of the bellerophonts was
very much like that of the pleurotomarians.
The groups differ in that the coiling of the
bellerophont shell is isostrophic, whereas
the pleurotomarian shell is conispiral. The
living pleurotomarians retain vestiges of
primitive symmetry, for both members of
bilaterally paired internal organs, such as
ctenidia, are in general developed, although
not equally. In this respect they differ from
all other living gastropods. Because the
bellerophonts appear earlier in the fossil
record the vestigial symmetry was probably
expressed more fully in them, a view sup-
ported by the bilaterally symmetrical shell.
Indeed, it seems probable that the degree of
bilateral symmetry was as high as could be
consistent with torsion in early ontogeny
(Fig. 57, Knighutes).

The bilateral symmetry of the shell has
led some workers to infer that torsion did

Trigyra
Trigyra

Cyrtolites

Strepsodiscus

Fic. 90. Bellerophontacea (Cyrtolitidae) (p. 1i74-1175).



1174

Sinuella

4 Plectonotus

Sinuitina

Bucanella

Fic. 91. Bellerophontacea (Sinuitidae Bucanelli-

nae). (p. I175)

not take place in the bellerophonts as it does
in Pleurotomariacea and all other Aniso-
pleura (Simrote, 1906; WEnz, 1940;
Moorg, in Moore, LALicKER & FIscHER,
1952; BokerrcEr, 1955). If this were true,
the shell would have been carried by bel-
lerophont gastropods with the outer lip and
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anal emargination behind, an orientation
quite opposite to that of the pleuroto-
marians, which resemble the bellerophonts
so closely in other respects. The massive coil,
which is commonly accompanied by an even
more massive parietal inductura, would then
have been poised above the head, in the
position termed “exogastric” by some au-
thors. This would have presented mechani-
cal difficulties of no small magnitude for an
animal moving about with its shell, and it
is hard to see how the head and foot could
have been withdrawn into the shell.

Apparently these authors were misled by
the belief that torsion originally took place
after development of adult musculature.
Crorrs (1955) has shown that the larval
lefr-hand muscle, the right-hand (columel-
lar) muscle of the adult, had not begun to
develop until after torsion had reached 90
degrees, so that torsion was not the cause
of asymmetrical coiling.

For these reasons the Bellerophontacea
are thought to have undergone torsion al-
though they had a symmetrically coiled
shell (76). They are here classed in the
Prosobranchia and interpreted as the earliest
and most primitive Archaeogastropoda. Be-
cause of their apparent affinities with the
pleurotomarians, it is suggested that they
were not only aspidobranch, but also rhipi-
doglossate, feeding chiefly on vegetable mat-
ter.

Family CYRTOLITIDAE S. A. Miller,
1889

[ ?=Procarinariidac Wenz, 1938]

Anal emargination a shallow sinus, com-
monly angular but without slit or seleni-
zone; coiling generally open, especially in
adult whorls. U.Cam.-L.Su.

Strepsodiscus KNicHT, 1948 [*S. major]. Anal
emargination a deep angular sinus; coiling slightly
asymmetrical, with closely coiled early whorls
protruding toward left, last whorl disjunct, all
whorls sharply crested; has posterior train; growth
lines are only surface features known (75, p. 3).
U.Cam., N.Am. Fic. 90,6. *S. major, Colo.;
6a-c, left side, apertural, anterior views, X1.3.

Cloudia Kwnicur, 1947 [*C. buttsi]. Anterior lip
with gently curved sinus; coiling close, with wide,
steep umbilici; whorl section lozenge-shaped, with
sharply rounded lateral angles; ornament un-
known (73, p. 5). U.Cam., N.Am. Fic. 90,1.
*C. bunisi, Ala.; lab, apertural and left sides of
steinkern, X1.

Trigyra Ravnonp, 1908 [*T. ulrichi]. Anterior
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emargination shallow, V-shaped; coiling disjunct;
5 strong spiral costae on outer whorl surface, com-
prising a single median one, 2 on outer angles,
and 2 about midway between the others; surface
marked by 2 sets of fine obscure threads that cross
one another. M.Ord., N.Am. Fic. 90,2, *T.
wlrichi, Vt.; 2a,b, anterior and left side, X2.
Cyrtolites Conrap, 1838 [*C. ormatus) [=Micro-
ceras, HaLL, 1845]. Anterior lip with somewhat
shallow, angular sinus, aperture quadrate, whorls
barely in contact or possibly disjunct in some
species; with sharp median carina and pair of
lateral ridges; umbilici widely open; ornament
wide collabral undulations and fine cancellating
threads. M.Ord.-L.Sil., N.Am.-Eu. Fic. 90,4.
*C. ornatus, U.Ord., N.Y.; 44,5, left side and aper-
tural views, X2.

Cyrtodiscus PERNER, 1903 [*Oxydiscus (Cyrtodis-
cus) procer; SD KNiGHT, 1937]. Anterior lip with
shallow V-shaped sinus; coiling discoidal with
whorls seemingly in contact; ornament spiral
threads or wanting. M.0rd.-U.Ord., N.Am.-Eu.-
Asia. Fic. 90,3, *C. procer (PErRNER), Ord.,
Czech.; 3a,b, left side and adapertural views, X2.
?Procarinaria PerNER, 1911 [*Carinaria bohemica
PerNER, 1903]. Anterior lip sharply angular but
without sinus; whorls enlarging very rapidly,
angular above, with high, thin carina; ornament
collabral undulations. U.S#., Eu. Fic. 90,5. *P.
bohemica (PErNER), Czech.; left side, X2.

Family SINUITIDAE Dall in
Zittel-Eastman, 1913
[ =Protowarthiidae ULricH & ScorieLp, 1897 (ICZN pend.)]
Anal emargination mostly an open U-
shaped sinus but narrowing to a broad slit
in some advanced Euphemitinae. U.Cam.-

M.Perm.
Subfamily BUCANELLINAE Koken, 1925

[mom. transl. KnigHT, BATTEN & YoCHELSON, herein (ex
Bucaniellidae Koxen, 1925) ]

Sinus relatively small; phaneromphalous;
surface marked by fine, sharp collabral or
spiral threads. U.Cam.-M.Perm.

Owenella ULricH & ScorieLp, 1897 [*Bellerophon
antiquatus WHITFIELD, 1878]. Rounded, as wide
as long, umbilici narrow. U.Cam., N.Am. Fic.
91,3. *0. antiquata (WurtrieLp), Wis.; 3a,b, left
and anterior side, X 3.3.

Sinuella Knigur, 1947 [*S. minuta). Small, nar-
row, with shallow peripheral groove; umbilici
wide (73, p. 8). U.Cam., N.Am. Fic. 91,1. *S.
minuta, Tex.; la,b, left and anterior sides, X20.

Bucanella Meex, 1871 [*B. nana). With 3 spiral
lobes, the central more prominent than the lateral
ones. Ord.-Dev., N.Am.-S.Am.-Eu.-N.Afr.

B. (Bucanella) [=Bucaniclla Koken, 1896 (obj.);
Tritonophon Orix, 1953]. Spiral lobes clearly
marked, umbilici wide. Ornament transverse in
earlier species, spiral in later ones. L.Ord.-Dev.,
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Ptomatis

Fic. 92, Bellerophontacea (Sinuitidae——Sinuitinae)
(p. 1177).

N.Am.-Eu. Fic. 91,6. *B. (B.) nana, L.Ord.,
Colo.; 64,0, left and anterior sides, %X5.3.

B. (Plectonotus) CrLarkE, 1899 [*P. derby:; SD
CLARKE, 1913]. Sinus relatively narrow, pointed;
pseudoselenizone bordered by faint threads; cen-
tral lobe broad, indistinct; umbilici narrow; orna-
ment unknown. Dey., N.Am.-S.Am.-Eu.-N.Afr.

Fic. 91,4. *B. (P.) derbyi (CLarkE), Brazil;

anterior side of steinkern, X1.

Pharetrolites WEenz, 1943 [*Cyrtolites pharetra
LinpsTROM, 1884]. Anterior lip with shallow an-
gular sinus; discoidal coil with few whorls and
wide, pierced umbilici; ornament collabral im-
bricating lamellae (147, p. 1941). M.Sil., Eu.
Fic. 91,2. *P. pharetra (LinpstrROM), Gotl.; 24,5,
left and apertural sides, X2 (90).

Sinuitina KNicHT, 1945 [*Tropidocyclus cordifor-
mis NEweLL, 1935]. Moderately narrow; central
lobe narrow, not sharply delimited; a small chan-
nel within a narrow ridge surrounding the narrow
open umbilici (71, p. 333). Si.-M.Perm., N.Am.-
Eu. Fic. 91,5. *S. cordiformis (NewerLr), U.
Penn., Kan.; 5a,b, left and apertural sides, X2.

Subfamily SINUITINAE Dall in
Zittel-Eastman, 1913

{rom. trand. KNIGHT, BATTEN & YOCHELSON, herein (ex
Sinuitidae Dary, 1913)]

Sinus relatively wide. U.Cam.-M.Dev.
Anconochilus KNiGHT, 1947 [*A. barnesi]. Lateral
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Stachella

Warthia Euphemites

Crenistriella

3c
Warthia

4c

Euphemites

Sinuites Sinuitopsis

Fic. 93. Bellerophontacea Sinuitidae——Sinuitinae, Euphemitinae) (p. I}75-1179).
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Chalarostrepsis

Fic. 94. Bellerophontacea (Bellerophontidae
Tropidiscinae) (p. 1179).

lips merging into a posterior train; surface features

unknown (73, p. 7). U.Cam., N.Am. Fic. 93,

2. *A4. barnesi, Tex.; 2a,b, left and anterior sides,
X1,

Sinuites Koxen, 1896 [*Bellerophon bilobatus

SowerBy, 1839; SD BassLer, 1915]. Lateral lips

lobelike, close to sides; bases of columellar lips

surrounded by a delicate inductura. Ord., N.Am.-

Eu.-N.Afr.-NE.Asia.

S. (Sinuites) [=Protowarthia ULricH & SCOFIELD,
1897; Discolites Emmons, 1855 (non MoNTFORT,
1808)]. Relatively wide, anomphalous. Ord., N.
Am.-Eu.-N.Afr. Fic. 93,6. *S. (S.) bilobatus
(Sowersy), M.Ord., Eng.; 64,0, left and anterior
sides, X 1.5.

S. (Sinuitopsis) PErRNER, 1903 [*S. neglecta; SD
CossMaNN, 1904]. Rather narrow, with shallow
open umbilici. U.Ord., Eu.-NE.Asia. Fic. 93,
7. *S. (S.) neglecta, Czech.; 7a,b, left and an-
terior sides, X2.

Ptomatis CrLarkE, 1899 [*Bellerophon patulus
Havrr, 1843; SD Perner, 1903]) [=Fuchsella
SPRIESTERSBACH, 1942 (133, p. 156)]). Anterior
sinus shallow, wide; apertural margins widely ex-
planate; parietal inductura (in type species) mod-
erately thick, bearing longitudinal pustules, lack-
ing behind, as though abraded; collabral orna-
ment of growth lines and undulations, M.Dev.,
N.Am.-S.Am.-S.Afr. Fic. 92,1. *P. patulus
(Harp), N.Y.; Ia,b, apertural and abapertural
sides, XX 1.3.

Crenistriella KnicHT, 1945 [*Bellerophon crenistria
Harr, 1879]. Lateral lips gently convex in side
view; shallow peripheral depression; ornament
many spiral rows of fine pustules (71, p. 344).
M.Dev., N.Am. Fic. 93,5. *C. crenistria
(Harp), N.Y.; anterior side, X 3.
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Subfamily EUPHEMITINAE Knight, 1956

Sinus relatively narrow, almost a slit in
more advanced species; anterior lip thin,
joining at sharp angle the thickened lateral
lips, which are close to the sides; shell ex-
terior entirely covered by inductural layers
which comprise the perinductura (102),
secreted by an anterior flap of the mantle,
and the inductura proper, parietal in posi-
tion and secreted by a posterior lobe of the
mantle that extends over the perinductura
for a considerable distance beyond the aper-
ture; in some species, a third layer (coinduc-
tura, 102) forms a parietal thickening over

Temnodiscus

Fic. 95. Bellerophontacea (Bellerophontidae
Tropidiscinae) (p. I1179).
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the inductura proper within the aperture; a
more or less broad selenizone occurs but is
generally obscured by the perinductura.
?Dev., Miss.-Perm.

Euphemites WarTHIN, 1930 [pro Euphemus M'Coy,
1844 (non LaporTe-CasTELNAU, 1836)] [*Bel-
lerophon urii FLEMING, 1828; SD WaaceN, 1880].
Numerous (approximately 10) more or less strong
sharp spiral cords on parietal inductura, reaching
far within whorls and commonly continuing with

Kokenospira
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Fic. 96. Bellerophontacea (Bellerophontidae
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inductura over exterior rather more than a half
volution; similar cords on coinductura where this
layer is present; perinductural pustules occur in
some species. ?Dev., L.Carb.(Miss.)-Perm., Eu.-
N.Am.-S.Am.-N.Afr.-Asia. Fic. 93,4. *E. urii
(FLEMING), L.Carb., Scot.; 4a-c, left, apertural,
abapertural sides, X2.7.

Warthia WaaceN, 1880 [*W. brevisinuata; SD bE
Koninck, 1882). Closely resembles Euphemites
but lacks ornament. U.Carb.(Penn.)-M.Perm.,
Asia-Austral.-N.Am. Fic. 93,3. W. polita

Tetranota

Coelocyclus

Bucania

Bucaniinae) (p. 1179-1180).
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WaaceN, Perm., India; 3a-c, left, apertural, an-
terior sides, X 4.

?Stachella Waacen, 1880 [*Bellerophon pseudo-
helix Stacue, 1877; SD bpeKoninck, 1883].
Slightly asymmetrical; no ornament except growth
lines; organizaton of shell layers unknown. L.
Perm.-M.Perm., Eu.-SE.Asia. Fic. 93,1. *S§.
pseudohelix (STacHE), M.Perm., Ger.; la-c, left,
apertural, right sides, X1 (134).

Family BELLEROPHONTIDAE M’Coy,
1851

Anal emargination generally consisting of

a slit. U.Cam .-L.Trias.

Subfamily TROPIDODISCINAE Knight, 1956

Coil narrow, with wide umbilici; slit
deep; commonly with a definite posterior
train. U.Cam.-Dev.

Chalarostrepsis Knicur, 1948 [*C. praecursor]. Last
half whorl disjunct; slit deep; no ornament except
growth lines (76, p. 5). U.Cam., N.Am. Fic.
94,1. *C. praecursor, Can.(Que.); Iab, oblique
antenior, left side, X2.7.

Tropidodiscus MEex & WOoRTHEN, 1866 [pro Tropi-
discus MEEK, 1866 (non STEIN, 1855)] [*Bellero-
phon curvilineatus Conrap, 1842] [=Tropido-
cyclus pEKoNINCK, 1882 (obj.); Oxydiscus KokeN,
1889 (obj.); Zomidiscus Seirz, 1907; Joleaudella
PartE, 1929]. Lenticular, with acuminate periph-
ery; slit deep, narrow, selenizone narrow; orna-
ment collabral lines or imbricating lamellae. L.
Ord.-Dev., N.Am.-S.Am.-Eu.-Asia. Fic. 95,1.
*T. curvilineatus (Conrap), L.Dev., N.Y.; Iapb,
left and apertural sides, X1.3.

Phragmolites Conrap, 1838 [*P. compressus]
[=Conradella ULricH & ScoFierp, 1897}, Whorls
more or less rounded; apertural margins flaring
periodically to form narrow, strongly scalloped
varices; deep, narrow slit between low, sharp keels
which are joined at top by the selenizone; orna-
ment obscure spiral threads. M.Ord.-U.Ord., N.
Am.-Eu. Fic. 95,2. P. obliqgua (ULricH & Sco-
FIELD), M.Ord., Minn.; 24,5, left and anterior
sides, X2.7.

Temnodiscus Koken, 1896 [*Cyrtolites lamellifer
LinpstrOM, 1884; SD Reep, 1920} [=Cyreolitina
Urrica in Urrica & ScorieLp, 1897 (obj.)].
Whorls disjunct; slit moderately deep; varices
formed by rather strong foliaceous periodic ex-
pansions of lateral lips; ornament numerous spiral
cords. M.Ord.-Sil., N.Am.-Eu. Fic. 95,3. *T.
lamellifer (LinpsTROM), M.Sil., Gotl.; 345, left
and anterior sides, X2.7.

Subfamily BUCANIINAE Ulrich & Scofield, 1897
[mom. transl. KNicHT, BATTEN & YoCHELSON, herein (ex
Bucaniidae ULricH & ScofIELp, 1897)]
[=Salpingostominae KokeN, 1925]

Apertural margins tending to flare; um-
bilici open; mostly with slit and selenizone,
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Tremanotus

Fic. 97. Bellerophontacea (Bellerophontidae
Bucaniinae) (p. 1180).

but some with slit not continuing into the
apertural expansion and others with a series
of tremata. L.Ord.-Dev.

Tribe BUCANIIDES Ulrich & Scofield, 1897

[nom. transl. KNiGHT, BATTEN & YocHELsoN, herein (ex
Bucaniidac ULricH & ScorieLp, 1897) ]

Exhalant emargination a short slit. M.

Ord.-Dev.

Eobucania Kosavashi, 1955 [*E. pulchra). With
few rapidly expanding whotls, apertural margin
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with moderately deep slit, slightly concave seleni-
zone between pair of threads on slight dorsal ele-
vation; ill-defined angulation marking off lateral
from posterior slopes; aperture flaring slightly at
angulation (78, p. 404). L.Ord., N.Am. Fic.
96,3. *E. pulchra, Can.(B.C.); 3a,b, anterior and
left sides, X4 (Kobayashi).

Bucania Havv, 1847 [*Bellerophon sulcatinus Em-
MoNs, 1842; SD Waacen, 1880) [=?Tubogyra
PerNER, 1903; Loxobucania Kwnicur, 1942 (70,
p- 487)]. Aperture but little, if at all, expanded,
wider than long, especially at rear; ornament spiral
threads, or threads normal to anterior margin and
converging forward, or both types of threads cross-
ing to form a pitted surface. M.O»d.-Sil., N.Am.-
Eu.-NE.Asia. Fic. 96,7. *B. sulcatina (Em-
Mons), M.Ord., N.Y.; 7a,b, left and apertural sides,
x1.3.

Tetranota ULRicH & ScorieLp, 1897 [*Bucania
bidorsata Hary, 1847). Resembles Bucania in form
but selenizone lies on low crest between pair of
spiral cords; some species with additional spiral
cords on slopes between crest and circum-
umbilical angle; ornament collabral threads. M.
Ord.-U.Ord., N.Am.-Eu. Fic. 96,4. *T. bidor-
sata (HarL), M.Ord., N.Y.; 94,0, left and anterior
sides, X2.7.

Kokenospira BassLer, 1915 [pro Kokenia UrricH
& ScorieLp, 1897 (mon Horzaprer, 1895)]
[*Bucaniella esthona Koken, 1889]. Resembles
Tetranota but has higher whorls and narrower
umbilici; spiral cords more numerous and smaller.
M.Ord.-U.Ord., N.Am.-Eu. Fic. 96,1. *K.
esthona (Koken), Ord. (float), Ger., I1ab, right
side and anterior view of steinkern, X1.3.
?Megalomphala ULricH & ScorieLp, 1897 [*Bel-
lerophon contortus ExcRwaLD, 1860]. Like Bucania
but lacks spiral sculpture. M.Ord.-Dev., N.Am.-
Eu. Fic. 96,2. *M. contorta (EicuwaLp), M.
Ord., Est.; 2a,b, left and apertural sides, X1 (37).

Coelocyclus PErRNER, 1903 [*Bellerophon (Coelocyc-
lus) rarissimus). Like Bucania but with umbilical
slopes conforming to uniform conical slope and
without spiral ornament. M.S:#.-M.Dey., N.Am.-
Eu. Fic. 96,5. C. perplexus (WaLcorT), M.
Dev., Nev.; 54,5, left and apertural sides, X0.7.

Tribe SALPINGOSTOMATIDES Koken, 1925

[mom. trand. KNIGHT, BATTEN & YOCHELSON, herein (ex
Salpingostominae KokeN, 1925)]

Exhalant orifice consisting of one or more
tremata. M.Ord.-Sil.

Salpingostoma C. F. Roemer, 1876 [*Bellerophon
megalostoma Eicuwarp, 1840]. Aperture expand-
ed widely; slit a trema confined to whorl side,
not extending onto lip, generating a selenizone;
ornament growth lines. M.Ord.-Sil., N.Am.-Eu.
Fic. 96,6. S. boulli (WHiTFIELD), M.Ord.,
Minn.; 64,6, left and adapertural sides, X0.7.

Tremanotus Harr, 1865 [*T. alpheus] [=Trema-
tonotus FiscHER, 1883 (obj.); Gyrotrema Linp-

Mollusca—Gastropoda

sTROM, 1884 (obj.); Tremagyrus PERNER, 1903].
Aperture rather widely expanded at final growth
stage; slit represented by a row of tremata, all
but last few closed, not extending onto expanded
lip; ornament spiral cords of several sizes or
growth lines alone. M.07d.-M.Sil., N.Am.-Eu.-
Austral. Fic. 97,1. *T. alpheus, M.Sil.,, N.Y ;
la-c, apertural, adapertural, left sides, X0.7.

Subfamily CARINAROPSINAE Ulrich & Scofield,
1897

[nom. transl. KNicHT, BATTEN & YOCHELSON, herein (ex
Carinaropsidae, ULRICH & ScoFieLp, 1897)]

Shell with tendency toward rapid expan-
sion of whorls, reduction of coiling, and
generally development of parietal lip into
a platelike extension; inner floor of whorls
bearing a longitudinal keel; selenizone on a
moderately developed dorsal crest. ?L.0Ord.,
M.Ord.-Dev.

Bucanopsis ULricH, in UrricH & ScorieLp, 1897
[*B. carinifera) [=Bucaniopsis Reep, 1921
(obj.)]. Longitudinal keel on floor of whorls well
developed but with coiling moderately reduced and
parietal extension slight; ornament fine spiral
threads. M.Ord.-Si., N.Am.-Eu. Fic. 98,1.
*B. carinifera, M.Ord., Ky.; la-c, apertural, ab-
apertural, left sides, X2.7.

Sphenosphaera KnicHT, 1945 [*Bellerophon clausus
UrricH in UtricH & Scorierp, 1897]. Coil re-
duced only slightly; parietal extension moderate;
longitudinal keel on floor of whorl well developed
but rounded; ornament only growth lines (71, p.
334). M.Ord.-M.S:l., N.Am.-Eu. Fic. 98,2. *S.
clausa (Urricu), M.Ord., Tenn.; 2a-c, apertural,
abapertural, left sides, X 1.3.

Carinaropsis HaLr, 1847 [*Carinariopsis carinata
(HaLr) Fiscuer, 1885; (=Cyrrolites subcarinatus
D'ORBIGNY, 1850, pro Cyrtolites carinatus (HarL)
OrB., 1850, non Cyrtolites carinatus SOWERBY,
1839); SD Fiscuer, 1885] [=Carinariopsis
FiscHER, 1885 (obj.); Phragmostoma HaLv, 1861].
Coil greatly reduced, parietal extension platelike;
longitudinal keel on floor of whorl well developed;
ornament growth lines. M.Ord.-U.Ord., N.Am.-Eu.

F1. 98,3. C. cymbula (HaLL), M.Ord., Ky.;
3a-c, apertural, abapertural (with window), left
sides, X 1.3.

Phragmosphaera KniGHT, 1945 [*P. miranda]. Coil
somewhat reduced, parietal extension platelike; no
longitudinal keel on floor of whorl, ornament fine
spiral threads (71, p. 338). Dev., N.Am. Fic.
98,5. *P. miranda, M.Dev., N.Y.; 5a,5, abapertural
and apertural sides, X1.

Gyrospira Boucor, 1956 [*G. tourteloti]. Disjunct
after first 2 whorls with aperture flaring on sides
and back; slit about 0.3 whorl in depth, a gently
arched selenizone on crest of whorl; surface with
obscure collabral undulations (7, p. 46). ?Dev.,
S.Am. Fic. 98,4. *G. tourteloti, Bolivia; 4a,b,
right and apertural sides, X1.3.
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Subfamily PTEROTHECINAE Wenz, 1938 in the otherwise shallow, open shell; aper-
{nom. transl. KNiGHT, BATTEN & YOCHELSON, herein (ex ture widely explanate; selenizone on dorsal
Peerothecidae Wenz, 1938) crest; ornament growth lines. M.Ord.-M.

Helicocone expanding very rapidly, coil Dey.
vestigial; well-developed plate within aper- Trends initiated in the Carinaropsinae
ture suggesting that of Crepidula and form-  seem to be perfected in this subfamily, pos-
ing a chamber that protects the visceral mass  sibly as a result of adaptation to creeping

Carinaropsis

Carinaropsis

Phragmosphaera Gyrospira Phragmosphaera

Fic. 98. Bellerophontacea (Bellerophontidae——Carinaropsinae) (p. I180).
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Pterotheca

Fic. 99. Bellerophontacea (Bellerophontidae——
Pterothecinae) (p. 1182).

about on the soft surface of very fine sedi-
ments; many fossil specimens occur in rock
composed of such fine sediment.

Pterotheca SALTER, 1853 [*Atrypa transversa PorT-
Lock, 1843; SD S.A.MiLLER, 1889] [=Clioderma
Haiv, 1861; Aulacomerella von Hueng, 1900
(60, p. 210)]. Shell elliptical in outline; visceral
chamber triangular, with a pair of short diverging
septa near apex on inner surface of the apertural
plate. M.Ord.-U.Ord., N.Am.-Eu. Fic. 99,1.
*P. transversa (PortLOCK), Ire.; la,b, apertural
and abapertural sides, X 1.3.

Cyclotheca TEicHERT, 1935 [*Prerotheca bohemica
Barranpe, 1867]. Shell roughly diamond-shaped
in outline; inner surface of visceral plate with
many regular, fine, transverse striae, U.Si., Eu.

Fic. 100,3. *C. bohemica (BARRANDE), Czech.;
3a,b, abapertural and apertural sides, X 3.3.

Aspidotheca TEICHERT, 1935 [*A. schrieli]. Shell
subcircular in outline; visceral plate longitudinally
quadripartite. L.Dev., Eu. Fic. 100,1. *A.
schrieli, Ger.; la,b, apertural and abapertural sides,
x0.7.

Pedasiola SpriesTERsBACH, 1919 [*P. rhenana; SD
Knicut, 1937]. Shell elliptical in outline, with
raised hooklike apex; apertural plate short, stout,
with median ridge and 2 lateral wings; externally

Mollusca—Gastropoda

with median fold bordered by a groove on each
side; anal emargination and surface features not
well known. M.Dev., Eu. Fic. 100,2. *P.
rhenana, Ger.; 2a,b, apertural and abapertural sides,

x0.7.
Subfamily BELLEROPHONTINAE M’Coy, 1851

[rom. transl. KNiGHT, BATTEN & YoOCHELSON, herein (ex
Bellerophontidae M’Coy, 1851)]

Superficially resembling Nawutilus; whorls
commonly broadly rounded; umbilici nar-
row or absent; ornament growth lines. M.

Ord.-L.Trias.

Cymbularia Koken, 1896 [*C. galeata; SD PERNER,
1903). Early whorls rounded but last one strongly
angulated and somewhat asymmetrical in adult
stage, with narrow deep slit; umbilici closed on
one or both sides. M.Ord.-M.Sil., N.Am.-Eu.
Fic. 102,1. *C. galeata, Ord., Est; la-c, left,
apertural and anterior sides, X1.3.

Liljevallospira KnicuT, 1945 [*Bellerophon tubulo-
sus LinpsTrROM, 1884). Like Bellerophon but with
backward projections from each lateral lip curv-
ing into the umbilici and nearly closing them, the
projections forming on each side hollow spiral
tubes that open behind the aperture (71, p. 334).
M.Si.; Eu. Fic. 102,2. *L. tubulosus (Linp-
sTROM), Gotl.; 2a-c, left and apertural sides, sec-
tion, X 1.5 (90).

Prosoptychus PerNER, 1903 [*Bellerophon (Prosop-
tychus) plebeius; SD Knicur, 1937]. Like Bel-
lerophon but final lateral lips somewhat explanate
and columellar margins of lip thickened; parietal
inductura moderately thick. U.Si., Eu. Fic.
101,1. *P. plebeius (PerNER), Czech.; Iab, left
and abapertural sides, X2.

Bellerophon MontrorT, 1808 [*B. wvasulites).
Whorls commonly broadly rounded but some may
have a subdued crest. Si/.-L.Trias., cosmop.

B. (Bellerophon) [—=Bellerophus DEBLAINVILLE,
1825 (obj.); Mogulia Waacen, 1880; Waagenia
peKoninck, 1882 (mon Neumavr, 1878, nec
Bavig, 1879); Waagenella pEKoNinck, 1883 (pro
Waagenia pEKoNINck, 1882); Sphaerocyclus PEr-
NER, 1903]. Inductura thin, in some species lat-
erally extended over axial region; ornament com-
monly growth lines. Si.-L.Trias., cosmop.
Fic. 102,4. *B. (B.) vasulites, M.Dev., Ger.;
4a-c, apertural, anterior, left sides, X2.

B. (Aglaoglypta) Knicur, 1942 [*Bellerophon
koeneni CLARKE, 1904]. Like B. (Bellerophon)
but ornamented with quincuncially arranged pus-
tules (70, p. 487). M.Dev.-U.Dev., cosmop.
Fic. 102,6. *B. (A.) koeneni (CLaRKE), M.Dev.,
N.Y., X2.

B. (Pharkidonotus) Girty, 1912 [*Bellerophon
percarinatus Conrap, 1842]. Like B. (Bellero-
phon) but with a strongly thickened inductura
that may be padlike in shape; ornament generally
collabral undulations; selenizone on crest of low
dorsal ridge; no umbilici. L.Carb.(Miss.)-Perm.,
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N.Am.-Eu. Fic. 102,5. *B. (P.) percarinatus

(CoNrAD), M.Penn., Mo.; 5a-c, apertural, left,
abapertural sides, X2.
Ptychosphaera PerNER, 1903 [*P. constricta]. Whorl
with several asymmetrical constrictions at early
growth stage and with slight asymmetry of coil
at adult stage; a deep, angular sinus culminates
seemingly in a short slit. U.Sil., Eu. Fre. 102,7.
*P. constricta, Czech.; apertural side, X2.
?Ptychobellerophon Devpey, 1941 [*P. gubleri].
Columellar fold on each side borders depression
resembling siphonal channel; seemingly no anal
emargination (28, p. 36). (Possibly the lateral

Cyclotheca
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channels functioned as inhalant canals, but it is
improbable that currents passed from one side
to the other as postulated by DeLpEY; the path of
the exhalant currents i1s unknown.) L.Perm., SE.
Asia. Fic. 102,3. *P. gubleri, IndoChina; aper-
tural side, X2 (28).

Subfamily KNIGHTITINAE Knight, 1956
Strong spiral ornament; selenizone some-
what depressed, bordered by generally ob-
scure ridges; umbilici narrow. Dev.-M.
Perm.,

Pedasiola

3b

Fic. 100. Bellerophontacea (Bellerophontidae———Pterothecinae) (p. 1182).
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Prosoptychus

Fic. 101. Bellerophontacea (Bellerophontidae——
Bellerophontinae) (p. 1182).

The spiral ridges are the loci of a pair of
shallow mantle folds within the shell that
seem to have carried ciliary currents of clean
oxygenated water into the inhalant chamber
of the mantle cavity. From here the current
passed through the ctenidia to the exhalant
chamber where it picked up waste and for-
eign matter and passed by way of the ex-
current opening (the slit) to the outside
(Fig. 57).

Knightites Moore, 1941 [*K. mulricornutus).
Spiral ornament generally conspicuous, commonly
crossed by well-developed collabral elements (102,
p. 149). Dev.-M.Perm., N.Am.-S.Am.-Eu.-N.Afr.-
Asia.

K. (Retispira) KnicHT, 1945 [*R. bellireticulata).
Lateral lips of aperture expanded only moderately
or not at all; incurrent channels inconspicuous;
parietal inductura commonly thin; collabral orna-
ment ranging from fine growth lines to cords
and undulations (71, p. 335). Dev.-M.Perm.,
N. Am.-S. Am.-Eu.-N. Afr.-Asia. Fic. 103,5.
*K. (R.) bellireticulata (KnicHT), M.Perm., Tex.;
5a,b, left and anterior sides, X5.

K. (Cymatospira) KwnicHT, 1942 {*Bellerophon
montfortianus Norwoop & PratTEN, 1855]. Lat-
eral lips of aperture strongly expanded at final
growth stage; collabral undulations prominent at
intermediate growth stage, especially on ridges
over inhalant canals along selenizone; parietal
inductura with toothlike extension into aperture
(70, p. 487). U.Miss.-Penn., N.Am. Fic. 103,
1. *K. (C.) montfortianus (Norwoop & PraT-
1EN), U.Penn., Tex.; Iab, apertural and ab-
pertural sides, X 1.3.

Mollusca—Gastropoda

K. (Knightites). Collabral elements tending pe-
riodically to form projecting tubes on inhalant"
ridges; lateral lips without marked final expan-
sion. U.Penn.-M.Perm., N.Am. Fic. 103,2.
*K. (K.) multicornutus, U.Penn., Kan.; 2a-c,
abapertural side of large specimen, left and aper-
tural sides of smaller mature specimen, X1.5.

Patellilabia KNiGHT, 1945 [*P. tentoriolum]. Aper-
tural margins progressively expanding backward
and at sides; parietal inductura with forward pro-
jecting tooth; ornament numerous spiral threads

(71, p. 336). Miss. (L.Carb.)-L.Perm., N.Am.-S.

Am.; Fic. 103,3. *P. tentoriolum, U.Penn., Mo.;

3a,b, apertural and abapertural sides, X0.7.

?BELLEROPHONTACEA,
INCERTAE SEDIS

Isospira KokeN, 1897 [*l. bucanioides]. Isostrophic
coiling but without trace of sinus or slit; orna-
ment cancellate, of spiral and collabral cords;
parietal lip unknown. U.Ord., Eu. Fic. 103 4.
*1. bucanioides, Est.; anterior side, X2.7 (80).

BELLEROPHONTACEA,
GENERA INQUIRENDA
Patellostium WaaGeN, 1880 [*Bellerophon macro-
stoma C.F.RoeMER, 1844; SD ULRICH & SCOFIELD,
1897). Wide expansion of apertural margins is
only character surely determinable. M.Dev., Eu.
Euphemitella Tasch, 1953 [*E. emrichi]. Based on
steinkerns representing unrecognizable genus or

genera (137, p. 397). U.Penn., Kan,

Suborder MACLURITINA Cox &
Knight, 1960

Shell hyperstrophic to depressed-ortho-
strophic, commonly with angulation on
outer part of upper whorl surface coincid-
ing with or forming outer border of chan-
nel thought to have been exhalant; shell
wall thick, outer layer calcitic, inner layers
thick, aragonitic but not nacreous; oper-
culum heavy, calcareous, paucispiral in
Maclurites with attachments for 2 retractor
muscles, unknown in other genera; right
ctenidium inferred to have been reduced
and in some forms possibly absent; nature
of reproductive system and other soft parts
uncertain [The outer layer may show pre-
served color pattern.] U.Cam.-Trias., ?U.
Cret.

Superfamily MACLURITACEA
Fischer, 1885

[nom. transl. KNiGHT, BATTEN & YocHEusow, Revein (ex
Macluritidae Fiscren, 1885))

Hyperstrophic (except genuinely sinistral
Omphalocirrus), with or without umbilicus
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Ptychobellerophon

Cymbularia

:

Pharkidonotus Ptychosphaera

Bellerophon

Fic. 102. Bellerophontacea (Bellerophontidae Bellerophontinae) (p. 1182-1183).
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on upper side, lower side (base) flat or more
or less protruding; with conspicuous chan-
nel, presumably exhalant in function, sur-
rounding upper side within a ridge, and
marked by a sinus in some forms; aban-
doned tip of helicocone not closed off by
septa. U.Cam.-Dev.

These gastropods are inferred to be hyper-
strophic, notwithstanding their apparently

D))

S
i

Isospira

Retispira
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sinistral coiling, from the position of the
channel (presumed to be exhalant) occupy-
ing a ridge or keel around what may be
assumed to be the upper side. This in-
ference is supported strongly by the oper-
culum of Maclurites, which corresponds to
that of a dextral gastropod (76) with a pair
of retractor muscles. Members of this super-

family probably possessed paired ctenidia

N
W
\ \

Y
WY

N
\

N
N

T
AR

R
N

&

Retispira

Fic. 103. Bellerophontacea (Bellerophontidae——Knightitinae; incertae sedis) (p. 1184).



and other organs, like surviving Pleuro-
tomariacea. The Macluritacea are thought,
however, to have arisen from the Bellero-
phontacea as an independent group, distinct
from the Pleurotomariacea.

Family ONYCHOCHILIDAE Koken,
1925

Relatively smali, with base more or less
protruding, like the spire of an orthostrophic
gastropod. U.Cam.-L.Dev.

Subfamily ONYCHOCHILINAE Koken, 1925

[nom. transl. KnicHT, BATTEN & YOCHELSON, herein (ex
Onychochilidae Koken, 1925}]

Basal “spire” high. U.Cam.-L.Dev.

Matherella Wavrcorr, 1912 [pro Billingsia S.A.MiL-
LER, 1889 (non peKoninck, 1876, nec Foorp,
1886)) [*Billingsia  saratogensis ~S.A.MILLER,
1889]. Shell trochiform, anomphalous; outer lip
opisthocline; surface with growth lines. U.Cam.,
N.Am.-NE.Asia. Fic. 104,3. *M. saratogensis
(MiLLer), N.Y.; X4.

Matherellina Kosavasui, 1937 [*Matherella walcotsi
Kosavasuir, 1933; SD KwnicuHt, 1937]. Like
Matherella but with sinus on outer lip close to
basal angle. L.Ord., NE.Asia. Fic. 104,5. *M.
walcotti (Kosavasur), China; X4.

Lacogyra PerNER, 1903 [*L. bohemica]. Like
Matherella but with deeper sutures and transverse
cords; not well known. M.Ord., Eu.

Onychochilus LinostroM, 1884 [*O. physe; SD
CossMaNN, 1915] [=Palacopupa ForrsTe, 1893;
Onycochilus CossmanN, 1915 (obj.)]. Subtrochi-
form to pupiform; outer lip opisthocline; deeply

phaneromphalous; with or without ornament.
M.Sil., N.Am.-Eu. Fic. 104,4. *O. physa,
Gotl.; X10.

Sinistracirsa CossmMaNN, 1908 [pro Donaldia PERNER,
1903 (non Avrraup, 1898)] [*Donaldia altera
PerNER, 1903] [=Boycottia Tomuin, 1931
(obj.)}. Basal “spire” rather high; seemingly
anomphalous; outer lip gently opisthocline, with
sinus in upper margin; ornament nuUMerous very
fine spiral threads. L.Dev., Eu. Fic. 104,2. *S.
altera (PErNER), Czech.; X1.3.

Subfamily SCAEVOGYRINAE Wenz, 1938

[nom. transl. KNigHT, BATTEN & YOCHELSON, herein (ex
Scaevogyridae Wenz, 1938} ]

Basal “spire” low. U.Cam.-M.Ord.

Scaevogyra WuitrieLp, 1878 [*S. swezeyi; SD
MiLLer, 1889]. Hyperstrophic naticiform; um-
bilicus large and deep, with steep sides surrounded
by sharp angulation that carries the exhalant chan-
nel; basal “spire” small. [Because the steinkern of
this thick-shelled form was not recognized as such,
a flaring aperture was attributed to the type species
and the original error was exaggerated by WENz,

Scaevogyra

Fic. 104. Macluritacea (Onychochilidae——Onycho-
chilinae, Scaevogyrinae) (p. I187).

7.] U.Cam., N.Am.-NE.Asia.
swezeyi, Wis.; X 1.3.

Kobayashiella Ewnpo, 1937 [*Straparollina circe
Wacrcort, 1905]. Much like Scaerogyra but with
opisthocline collabral cords on base and whorl
face and with blunter circumumbilical ridge. U.
Cam., NE.Asia. Fie. 104,1. *K. circe (WaL-
cotT), China; X10.

Antispira PernNEr, 1903 [*4. praecox]. Seemingly
like Scaevogyra but with cancellate ornament;
poorly known. M.Ord., Eu.

Versispira PERNER, 1903 [*V. contraria]. Seemingly
like Scaevogyra but steinkern of type species shows
bore of final whorl blocked by a septum about 0.5

Fic. 104,6. *S.




1188

volution back from aperture; poorly known. M.
Ord., Eu.

?Helicotis Koken, 1925 [*Temnodiscus rugifer
KokeN, 1897]. Periphery subangular; lip strongly
opisthocline on outer surface, less so within um-
bilicus; ornament collabral cords; poorly known.
M.Ord., Eu.

Family MACLURITIDAE Fischer, 1885

[=Maclureidac CarPENTER, 1858 (mom. correct. KOokEN,
1925, pro Maclureadae and ‘‘Maclureade’” CARPENTER, 1858);
Macluriidae PiLssry, 1888, ICZN pend.)

Relatively large; base flat or gently pro-
truding. L.Ord.-Dev.

Lecanospira Burts, 1926 [*Ophileta compacta SavL-

Maclurites

Mollusca—Gastropoda

TER, 1859; SD Urricm & Brincg, 1931]. Dis-
coidal, with flat base and wide umbilicus above;
whorls with sharp crest; lip with deep angular
sinus culminating at crest; ornament strongly
opisthocline growth lines on upper part of outer
and umbilical walls. L.Ord., N.Am.

L. (Lecanospira). Upper sutures within deep an-
gular grooves; umbilical slope of whorls flat or
slightly concave; growth lines prosocyrt on base
of whorls. Fic. 105,3. *L. (L.) compacta

(SALTER), Que.; X1.3.

L. (Barnesella) BrRipGE & CLoup, 1947 [*B. lecano-
spiroides). Differs from L. (Lecanospira) in
having shallower upper sutures, growth lines less
prosocyrt on base, and umbilical slope of whorl

Omphalocirrus

Palliseria

Maclurites

Fic. 105. Macluritacea (Macluritidae) (p. 1188-1189).
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sigmoid (9, p. 545). Fie. 105,1. *L. (B.)
lecanospiroides (BripGe & Croup), Tex.; X1.3.
Macluritella Kirg, 1927 [*M. stantoni]. Planispiral,
with obscure angulation on upper whorl surface
and shallow sinus at angulation. L.Ord., N.Am.
M. (Macluritella). Whorls slightly disjunct, base
flat. Fic. 105,2. *M. (M.) stantoni, Colo.;
X2.7.
M. (Euomphalopsis) ULricH & Bripcg, 1931 [*E.
involuta). Whorls in contact, base slightly con-
cave. Fie. 105,4. *M. (E.) involuta, Mo.;
4a,b, oblique views from above and below, X3.
Maclurites Lesueur, 1818 [*M. magna; SD b
KoniNck, 1881) [=Maclurita pEBrLanvILLE, 1823
(obj.); Maclurea EMmons, 1842 (obj.); Maclureia
Bronn, 1848 (ob).); Maclurina ULricH & Sco-
rIELD, 1897). Shell large, heavy, with flat base;
upper surface strongly convex, with deep, steep-
walled umbilicus; whorls with subangular crest,
locus of a slight sinus; ornament growth lines and
in some species spiral cords; operculum calcareous,
paucispiral from nucleus, which lies near base
toward parietal lip, nuclear part in some species
protruding like a horn; inner surface with large
projecting roughened apophysis for attachment
of left retractor muscle and smaller roughened
area above for right retractor muscle. Ord., N.Am.-
Eu.-NE.Asia. Fic. 105,7. M. logani (SALTER),
M.Ord., Can.(Que.); 7a, apertural view, oper-
culum in place, X0.7; 75, inner surface of oper-
culum showing 2 muscle scars (right, below; left,
above), X0.7.
Palliseria WiLson, 1924 [*P. robusta) [=Mitro-
spira Kirg, 1930]. Much like Maclurites but base
protruding as domelike “spire”; operculum un-

known. M.Ord., N.Am. Fic. 105,6. *P. ro-
busta. LowM.Ord., Nev.; X0.7.
Omphalocirrus Rycknort, 1860 [*Euomphalus

goldfussi D’ARcHIAC & DEVERNEUIL, 1842; SD
CossMANN, 1915] [=Coclocentrus ZitTeL, 1882
(oby.); Polyenaulus EtmeripGe, 1917 (obj.);
Arctomphalus ToLmacHov, 1926]. Like Maclurites
in size and shape but genuinely sinistral, with
shallower umbilicus and row of short spoutlike
protrusions developed periodically along whorl
crest. Dev., N.Am.-Eu. Fic. 105,5. *0. gold-
fussi (D’ARcHIAC & DEVERNEUIL), M.Dev., Ger.;
x0.5.

Superfamily EUOMPHALACEA
deKoninck, 1881

{nom. transl. WeNz, 1938 (ex)Euompha]idac pEKONINCK,
1881)]

Shell mostly discoidal; orthostrophic or
hyperstrophic; commonly with channel pre-
sumed to be exhalant occupying angulation
on outer part of upper whorl surface; mostly
widely phaneromphalous; shell wall rela-
tively thick, with external prismatic layer of
calcite which may be pigmented and in-
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ternal layer of aragonite which is lamellar
but not nacreous. L.Ord.-U.Crez.

Because the angulation on the outer part
of the upper whorl surface carries a pre-
sumably exhalant channel, and in some
genera even a short slit and selenizone with
ample space on its inner side, it is reason-
able to suppose that the ctenidia and other
organs of euomphalaceans were paired, as
in other primitive Prosobranchia. The su-
perfamily seems to have been derived from
the Macluritacea.

Family HELICOTOMIDAE Wenz, 1938

Spire slightly elevated; umbilicus rela-
tively narrow; shoulder angulation gen-
erally a carina, with notch or short slit and
selenizone in some forms; seemingly with-
out septa. Operculum calcareous, wedge-
shaped in some genera, unknown but prob-
ably corneous in others. L.Ord., ?M.Jur.
(Baj.)

Orospira Burts, 1926 [*O. bigranosa]. Spire a low
cone; whorls narrow, numerous (about 10), with
clevated carina at outer edge of upper whorl
surface; short slit and arched selenizone at crest
of carina, slit at culmination of deep angular
sinus; outer whorl face rounded but sloping in-
ward below; ornament elaborate (for early Paleo-
zoic), with spiral cords on upper whorl surface
and umbilicus, and transverse threads or cords
forming tubercles where they cross spirals. [Small
wedge-shaped calcareous opercula associated with
some specimens probably belong to genus.). L.
Ord., N.Am. Fic. 106,3. *O. bigranosa, Mo.;
X2.

Polhemia CuLrrison, 1944 [*P. taneyensis]. Differs
from Orospira in shape of whorls and nearly com-
plete lack of collabral ornament; whorls with
deep groove at upper suture adjoined by 2 carinae
separated by concave zone, outer carina at upper-
outer angulation, with shallow slit and convex
selenizone; outer whorl face concave between up-
per-outer carina and sharp lower-outer angula-
tion; base narrowly phaneromphalous, with low
circumumbilical ridge; ornamented with growth
lamellae above base, and on base with lamellae
crossed by spiral threads. Operculum as in Oro-
spira (25, p. 54). L.Ord., N.Am. Fic. 106,2.
*P, taneyensis, Mo.; X2.

?Lophonema UrricH in Purpue & Miser, 1916
[*Helicotoma peccatonica SarRDEsoN, 1896]. Much
like Polhemia but angulations and carina seem-
ingly rounded; poorly known. [When better
known may prove to be senior synonym of Pol-
hemia.] L.Ord., N.Am.

Helicotoma  SALTER,
[=Palacomphalus,

1859

KOKEN,

[*H.
1925].

planulata).
Spire low,
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Fic. 106. Euomphalacea (Helicotomidae) (p. 1189-1190).

gradate, with nearly horizontal ramp bordered
at upper-outer angulation by a carina carrying a
short slit that generates a convex selenizone;
growth lines on sides strongly opisthocline above
and prosocyrt. Operculum unknown. L.Ord.-
M.Ord., N.Am.-Eu.-NE.Asia-Austral. Fic. 106,
1. *H. planulata, M.Ord., Can.(Que.); X2.
Ophiletina ULrICH & ScoFIELD, 1897 [*O. sublaxa].
Coiled approximately in a plane, last half whorl
in contact only with flange of previous whorl; low
carina at upper-outer angulation, with short slit
and selenizone; last whorl bearing wide flange
near middle of outer whorl face; ornament low
sharp transverse lamellae. Operculum unknown.
M.Ord., N.Am.-Eu. Fic. 106,5. O. angularis
(ULricH & ScorieLp), Minn.; 54,5, oblique views
from above and below showing peripheral flange,
X2.7.
?Vivianella Cox, 1958 [pro Viviana Koken, 1896,
non Bicor, 1888] [*Viviana ornata KokEN,
1896]. Shell small, forming very depressed cone
broadly truncated at apex owing to planispiral coil-
ing of early whorls; upper surface of later whorls
with prosocline collabral ridges and jagged me-
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dian and peripheral carinae; base feebly convex,
with broad umbilicus bordered by similar carina;
aperture imperfectly known. U.Trias.(Nor.)-M.Jur.
(Baj.), Eu. Fic. 106,6. *V. ornata (KOKEN),
U.Trias., Aus.; 6a,b, X7 (79).

?Paraviviana KuTtassy, 1940 [*Solarium gradatum
Koken, 1897]. Shell forming depressed cone
broadly truncated at apex owing to planispiral
coiling of early whorls; upper surface of later
whorls with angulation delimiting broad, gently
sloping ramp, second angulation at periphery; base
and aperture imperfectly known; ornament of
close, regular collabral ridges prosocline on ramp.
U.Trias.(Nor.), Aus. Fic. 106,4. *P. gradata
(KokEN); 4a,b, X4 (79).

?Colpomphalus CossMaNN, 1916 [*Straparollus altus
D’ORBIGNY, 1853]. Spire low; upper whorl surface
concave or flat, extending to tuberculate periphery;
outer whorl face more or less convex, inclined in-
ward abapically to tuberculate angulation form-
ing umbilical border; aperture subquadrangular,
peristome continuous, angular at junction of
columellar and basal lips. L.Jur.(Lias.)-M.Jur.
(Bathon.), Eu., N.Afr. Fic. 106,7. C. exsertus
(HubLesToN), Baj., Eng.; 74,6, X1.7 (59).




Archaeogastropoda—Macluritina—Euomphalacea

Family EUOMPHALIDAE de Koninck,
1881

[=Schizostomidae EicuwaLp, 1871 (ICZN pend.); Polytropi-
dae Kokewn, 1925; Poleumitidae, Ecculiomphalinae WenNz,
1938}

Shell mostly discoidal with wide umbili-
cus, but varying in form through wide
range; abandoned early part of whorls closed
off by septa; presumed exhalant channel
generally present within outer-upper angu-

Ecculiomphalus

1191

lation, rarely with short slit or selenizone;

outer calcitic shell layer may be pigmented

and in several genera foreign materials such
as other shells may be cemented to outer
surface. L.Ord.-Trias., ?U.Cret.

Lytospira Koxken, 1896 [*Euomphalus angelini
LinpsTROM, 1884; SD Perner, 1907]. Openly
coiled, some species hyperstrophic; broadly angu-
lar sinus in outer lip culminating at low bluntly

Lytospira

Fic. 107. Euomphalacea (Euomphalidae) (p. 1191-1192).
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angular spiral ridge near mid-line of upper sur-
face; some species cement shells or other foreign
substances to outer surface. L.Ord.-M.Sil., N.Am.-
Eu. Fic. 107,6. *L. angelini (LiNpsTROM), M.
Ord., Swed.; 6a, apertural view, X1.3; 65, from
above with window showing septa, X1.3.

Ecculiomphalus Portrock, 1843 [*E. buckland:;
SD S.AMiLLer, 1889] [=Eccyliomphalus Acas-
siz, 1846 (obj.); Eceyliopterus RemerLE, 1888].
Much like Lyrospira but with high frill-like crest
at upper-outer edge; surface with sharp collabral
threads. [Commonly confused with Lytospira,
especially when preserved as steinkerns.] L.Ord.-
Sil., N.Am.-Eu.-NE.Asia. Fic. 107,5. E. alatus
C.F.RoeMmER, M.Ord., Ire.; 54, oblique apertural
view, X1; 55, oblique from below, X1.

Lesueurilla Koken, 1898 [*Maclurea infundibulum
Koken, 1896; SD Perner, 1903) [=Lesuerella
PerNER, 1903 (obj.); Pachystrophia PERNER,
1903]. Hyperstrophic, with rounded base and
shallow open umbilicus; early whorls tightly coiled
but last whorl free; whorls high and sharply an-
gular above, with narrow pseudoselenizone on
crest of angulation, and rounded below. Ord., N.
Am.-Eu. Fic. 107,1. *L. infundibulum (Ko-
KEN), M.Ord., Swed.; Ia,b, oblique from above
and below, X1.3.

Poleumita CLARKE & RuEpemMann, 1903 [pro Poly-
tropis pEKoNINCK, 1881 (non SANDBERGER, 1874)]
[*Euomphalus discors ].Sowery, 1814] [=Poly-
tropina DonaLp, 1905 (obj.)]. Shape like Strapa-
rollus (Euomphalus), but upper whorl surface
bearing numerous collabral lamellae of 2 orders
and faint revolving cords; upper-outer angulation
with channel and small sinus over it; operculum
unknown, probably corneous. [Differs from Orio-
stoma, with which it has been long confused, in
closure of abandoned whorls by septa, in lacking
a nacreous inner layer, and in having no cal-
careous operculum.] L.Sd., N.Am.-Eu. Fic.
107,3. *P. discors (Sowersy), Gotl.; 34,6, oblique
from below and above, X0.7.

Centrifugus BronN, 1834 [*C. planorbis] [=In-
achus HisINGER, 1837 (non Fasricius, 1798)
(obj.); Hisingeria ULRICH & ScorieLp, 1897 (pro
Inachus Hisincer, 1837) (obj.)]. Shell with near-
ly flat spire, widest at carina around base, with
short narrow slit and selenizone not far from
upper suture; 5 strong spiral cords above peripheral
carina with weaker cord between each pair, spiral
ornament on base faint. [Slit on upper whorl
surface probably is exhalant opening.] U.Sil., Eu.

Fic. 107,2. *C. planorbis, Gotl.; 2a,b, oblique
from above and below, X0.7.

Sinutropis PERNER, 1903 [*S. esthetica; SD PERNER,
1907]. Shape like Straparollus ( Euomphalus), but
with rounder whorls and no upper-outer angula-
tion; moderately deep rounded sinus culminates
at position of angulation; ornamented with nu-
merous fine spiral and collabral threads. U.Si.,

Mollusca—Gastropoda

Eu. Fic. 1074. *S. esthetica, Czech.; oblique

from above, X1.3.

Straparollus peMonTForT, 1810 [*S. dionysii].
Shape variable, with almost complete range from
moderately high conispiral to discoidally hyper-
strophic; channel (probably exhalant) or slight
sinus on outer-upper angulation. [Restudy of
original description shows that spelling Straparolus
was a printing error subject to automatic correc-
tion.] Sil.-M.Perm., cosmop.

S. (Euomphalus) J.Sowersy, 1814 [*E. pentangu-
latus; SD MEER & WORTHEN, 1866] [=Schizo-
stoma Bronwn, 1834; Phymatifer pEKoONINCK,
1881; Liomphalus Cuapman, 1916; Amphelissa
EtHERrIDGE, 1921; Paromphalus Grapav, 1936].
Subdiscoidal, with depressed to slightly elevated
spire, whorls with channel-bearing angulation at
outer-upper edge; sutures generally deep; base
widely phaneromphalous; lower surface of whorls
rounded to angular; commonly ornamented with
fine collabral growth lines and faint spiral threads,
some species with row of nodes on lower angula-
tion or on both lower and upper. Si.-M.Perm.,
€OSmMoP. Fic. 108,1. *S. (E.) pentangulatus
Sowersy, L.Carb., Eng.; 4,6, oblique from above
and below, X1.

S. (Philoxene) Kavser, 1889 [*Euomphalus laevis
D’ARCHIAC & DEVERNEUIL, 1842]. Trochiform to
discoidal, with wide umbilicus; whorls rounded;
surface commonly with scars of attached shell
fragments. Dev., Eu. Fiec. 108,2. *S. (P.)
laevis (Arcuiac & VERNEUIL), M.Dev., Ger.;
2a,b, oblique from above and below, X1.7.

S. (Serpulospira) CossmanN, 1916 [pro Serpularia
F.A.RoEMER, 1843 (non Frigs, 1829, nec MiN-
STER, 1840)] [(*Serpularia centrifuga F.A.Roe-
MER, 1843]. Whorls rounded, last half whorl dis-
junct, Dev.-U.Carb., Eu. Fic. 108,3. *S. (S.)
centrifugus (F.A.RoEmER), Dev., Ger.; X1.3.

S. (Straparollus). Shell trochiform to discoidal,
with deep, moderately wide umbilicus; whorls
rounded but with slight shoulder that is locus
of very shallow sinus. Carb.(Miss.-Penn.), N.
Am.-Eu.-Austral. Fic. 108,4. *S. (S.) diony-
sit, L.Carb., Belg.; 44,6, oblique from below and
above, X1.

S. (Amphiscapha) Knicur, 1942 [*Straparolus
(Euomphalus) reedsi Kwicur, 1934]. Hyper-
strophic discoidal, base flat, with spiral rib pro-
jecting very slightly beyond side, which is flat
or slightly concave, to outer-upper margin where
smooth or rugose ridge carried internal exhalant
channel; upper whorl surface sloping inward
(70, p. 488). Penn.(U.Carb.)-L.Perm., N.Am.-
S.Am. Fic. 108,10. *S. (A.) reedsi (KNIGHT),
M.Penn., Mo.; 10a,b, oblique from above and
below, X1.3.

S. (Leptomphalus) YocHeison, 1956 [*S. (Lep-
tomphalus) micidus]. Much like S. (Euomphal-
us), but with coil almost symmetrically discoidal
and usual angulations of both upper and lower
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Fic. 109. Euomphalacea (Euomphalidae) (p. 1194-1196).

whorl surfaces much subdued (154, p. 197). M.
Perm., N.Am.-Eu.-E.Asia. Fic. 108,5. *S.
(L.) micidus, Tex.; 5a,b, apertural view and
oblique from above, X1.3.

Pleuronotus Havrr, 1879 [*Euomphalus decew:
Birrines, 1861]. Like Straparollus (Euomphalus)
in shape, but whorls deeper and with strong an-
gular sinus culminating at outer-upper angula-
tion in shallow slit that generates selenizone. Dev.,
N.Am.-Eu.-Austral. Fic. 108,7. *P. decewi
(BiLrings), M.Dev., Can.(Ont.); 7a,b, oblique from
above and below, X 0.7.

Mastigospira LaRocqQue, 1949 [*Hyolithes alatus
WHhiTeavEs, 1892]. Shell straight or gently curved,
without coiling, roughly triangular in cross sec-
tion; abandoned tip shut off by septa; upper sur-
face with angulation which is culmination of a
deep V-shaped sinus, a broader rounded sinus be-
low; each side of aperture extended in a point
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(87, p. 114). M.Dev., N.Am. Fic. 108,8. *M.
alatus  (WHiTEAVEs) Can.(Man.); from above,
X 0.7 (87).

?Odontomaria C.F.Roemer, 1876 [*O. elephan-
tina). Not well known but possibly senior syn-
onym of Mastigospira. M.Dev., Eu. Fic. 108,
6. *O. elephantina, Ger.; oblique from above, X1
(123).

Micromphalus Knicur, 1945 [*M. turris]. Trochi-
form, relatively high, gradate; narrowly phan-
eromphalous; growth lines prosocline on upper
shoulder, orthocline below; with slight sinus on
blunt angulation (72, p. 585). M.Dev.-Miss., N.
Am. Fic. 108,11. *M. turris, M.Miss., Ky.;
X2.

Phanerotinus J.pEC.Sowersy, 1844 [*Euomphalus
cristatus PuiLLips, 1836; SD peKoninck, 1881]
[=Phanerotina Paeter, 1875 (obj.)]. All but
carly whorls openly coiled; channel on anterior
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face of large periodic leaflike extensions that pro-
trude horizontally from upper part of outer whorl
face. [Late Paleozoic open-coiled euomphalids
lacking leaflife expansions, although commonly
referred to this genus, are more properly assigned
to Straparollus (Serpulospira).] L.Carb., Eu.
Fic. 109,6. *P. cristatus (PuiLrips), Eng.; oblique
from above, X0.5.

Cylicioscapha YocHevrsoN, 1956 [*Amphiscapha
(Cylicioscapha)  texana]. Somewhat like S.
(Amphiscapha) but with deeper umbilicus and
with exhalant channel in supplemental, common-
ly noded angulation rising in adult above outer
whorl as a spiral cord; with protruding basal cord
as in S. (Amphiscapha); labrum projecting for-
ward at primitive upper angulation and with
sinus and channel at supplemental angulation
(154, p. 199). M.Penn.-M.Perm., N.Am. Fic.
108,9. *C. texana (YocHerLsoN), U.Penn., Tex.;
9a,b, oblique from above and below, X1.3.

Planotectus YocHeLsoN, 1956 [*P. cymbellatus].
Upper whorl surface very gently arched within
sharp carina; outer whorl face sloping inward to
rounded basal surface; umbilical walls steep;
labrum projecting forward at carina, with chan-
nel within (154, p. 200). M.Perm., N.Am.
Fic. 109,2. *P. cymbellatus, Tex.; 2ab, oblique
from above and basal view, X1.5.

Discohelix DuNkEeR, 1848 [*D. calculiformis]. Dis-
coidal, either upper or lower face (assuming
dextrality) the more impressed; protoconch de-
viated but not heterostrophic; whorls subquadrate
in cross section, barely overlapping; ornament col-
labral and in some shells spiral threads, tubercles
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at both angulations in most species. M.Trias.-U.

Cret.(Senon.), cosmop.

D. (Discohelix). Growth lines gently opisthocyrt
on outer whorl face. M.Trias.-U.Cret.(Senon.),
cosmop. Fic. 109,1. D. (D.) sinistra
(p’OrBIGNY), M.Lias., Fr.; la-c, X1 (110).

D. (Amphitomaria) Koxken, 1897 [*Euomphalus
cassianus KokeN, 1889]. Shell small; no orna-
ment except growth lines, which are strongly
prosocyrt on slightly concave outer whorl face
and have small notches where they cross its 2
well-defined bordering carinae. M.Trias.(Ladin.),
Eu. F1c. 110,6. *D. (A.) cassiana (KoKEN), S.
Tyrol; 6a,b, X2 (196).

Anisostoma KokeN, 1889 [pro Platystoma HORNEs,
1855 (mon MEIGEN, 1803)] [*Platystoma suessi
HorNEs, 1855]. Shell and whorls as in Discohelix

except that last whorl bends down through right
angle just before circular aperture, labrum of which
has broad, flat, kidney-shaped expansion almost as
wide as base of shell, in plane of which it lies.

M.Trias.-U.Trias., Eu. Fic. 110,3. *A4. suessi,
U.Trias.(Nor.), Aus.; 3a-c, X2, X3, X2 (79).

Woehrmannia J.Boum, 1895 [W. bohmi KitTL,
1899 (ICZN pend.)]. Shell small, discoidal; spire
flat or protruding very slightly; upper surface of
whorls bordered by smooth or denticulate carina,
below which, on steep outer face of last whorl, are
1 or 2 further carinae; no other ornament except
growth lines; umbilicus without bordering carina.

M.Trias.-U.Trias., Eu. Fic. 110,2. W. lineata
(KLipsTEIN), U.Trias.(Carn.), S.Tyrol; 2a-c, X3
(89).

Nummocalcar CossMANN,

1896 [*Solarium poly-

Nummocolcor

\ \ A
4cH
|ppocomp0|des

Amphitomaria

\\‘

Fic. 110. Euomphalacea (Euomphalidae) (p. 1195-1196).
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gonium p’ARrcHiac, 1843]. Shell discoidal or with
very slightly protruding spire; upper surface with
regular transverse ribs ending at carinate periphery
in angular projections or spines; these remain ex-
posed by and produce undulations of suture on
earlier whorls; intervals with fine cancellate orna-
ment; umbilical border not carinate; aperture
broader than high. M.Jur.(Baj.)-U.Cret.(Senon.),

Eu., N.Afr.

N. (Nummocalcar). Shell rather small; spire
protruding slightly; whorl diameter increasing
relatively rapidly; outer whorl face not delimited
from base; umbilicus only about 0.3 of shell
diameter, with crenulations at its border. M.Jur.
(Baj.)-U.Cret.(Senon.), Eu., N.Afr. Fic. 110,
5. *N. (N.) polygonium (ArcHiac), Bathon.,
Fr.; 5a-c, X2, X2, X1 (17).

N. (Platybasis) CossmanN, 1916 [*Straparollus
pulchellus p’OrBIoNY, 1850). Medium-sized, dis-
coidal, whorl diameter increasing relatively slow-
ly; ribs tuberculate; angulation separating outer
whorl face from base, which appears flattened;
umbilicus wide, without crenulations at border.
M.Jur.(Baj.), Eu—Fic. 109,3. *N. (P.) pul-
chellus (p’OrBiGNY), Baj., Fr.; 3a-c, X2.5 (111).

Hippocampoides Wape, 1916 [*H. serratum].
Shell subcylindrical, whorl height proportionately
large for family, whorl diameter increasing rapid-
ly; spire protruding only slightly, whorls flat, with
collabral rugae that may produce jagged projec-
tions on sharply carinate periphery; unornamented
or with spiral striations; outer whorl face concave,
sloping inward slightly abapically toward 2nd
carina forming border of umbilicus. U.Crez.

(Campan.), Tenn. Fic. 110,4. *H. serratus;

4a-c, X1.3 (226).

?Coelodiscus BrosamrLeN, 1909 [*Enomphalus min-

utus Z1eTEN, 1832]. Shell small, involute or with

slightly protruding, obtuse spire; whorls evenly
rounded, overlapping slightly, smooth or with
parasigmoidal collabral threads; aperture ovate,
higher than broad. L.Jur.(L.Lias.)-M.Jur.(Baj.),

Eu. Fic. 1094. C. aratus (Tate), L.Lias,

Ger.; 4a-c, X7 (11).

?Condonella McCrLerran, 1927 [*C. suciensis].

Rather small, discoidal; spire flat, of slowly in-

creasing whorls; outer whorl face convex, sloping
inward abapically, limited above by peripheral and
below by ecircumumbilical angulation; no orna-
ment except collabral threads; aperture imper-

fectly known. U.Crer.,, N.Am. Fic. 110,1. *C.
suciensis, San Juanl.; Ia-c, X1 (147).

?Weeksia StepHENsoN, 1941 [*Pseudomalaxis am-
plificata Wabg, 1926]. Shell discoidal; whorls in-
creasing rapidly in diameter, subrectangular in
cross section, smooth; upper and circumbasal an-
gulations obscurely nodose, outer face of shell
between them almost flat; upper and umbilical
surfaces shallowly concave; protoconch a smooth
button projecting above level of succeeding whorls.

Mollusca—Gastropoda

U.Cret., N.Am. Frc. 109,5.
STEPHENSON, Tex.; 5a-c, X2 (220).

Family OMPHALOTROCHIDAE Knight,
1945

[nom. transl. KNIGHT, BATTEN & YOCHELsON, herein (ex
Omphalotrochacea KnicHT, 1945)]

*W.

lubbocki

Shell trochiform, with broad sinus in up-
per part of outer lip and forward protrusion
below; narrowly to widely phaneromphal-
ous. Dev-M.Perm., 2U.Trias.

This family is thought to have been de-
rived from earlier euomphalids, possibly
from close allies of Centrifugus. If this was
so, the sinus high on the outer lip may be
the morphological and functional homol-
ogue of the exhalant slit in that genus.
Both Centrifugus and omphalotrochids have
a protruding section of the lip low on the
whorl face; commonly this is thickened and
bears within it a more or less well-marked
channel. This combination of features sug-
gests that the Omphalotrochidae may have
been in the process of losing the right cteni-
dium and adopting an independent left-
to-right flow of ciliary currents in the mantle
cavity. If this was so, the channel in the
forward extension may have been inhalant.
Orecopia KnNicHT, 1945 [*Platyschisma? mccoyt

Warcorr, 1884]. Base nearly flat, minutely
phaneromphalous, surrounded by thick funicle;
outer lip with broad rounded sinus above and
forward projection at periphery; shell much thick-
ened by secondary deposits within (72, p. 586).

Dev., N.Am.-Fu. Fic. 111,1. *O. mccoyi
(Warcorr), U.Dev., Nev.; X1.6.
Omphalotrochus  Mzeex, 1864  [*Ewomphalus

(Omphalotrochus) whitneyi]. Shell gradate, trochi-
form, with moderately wide umbilicus; lip with
broad rounded sinus above and forward projec-
tion below, commonly showing internal channel.
Penn.(U.Carb.)-M.Perm., N.Am.-S.Am.-Eu.-Asia.
Fic. 111,4. *O. whitneyi (Meek), L.Perm.,
Calif.; X1.3.

Discotropis YocHELsoN, 1956 [*D. publicus]. Dis-
coidal, with flat or gently rounded, phaneromphal-
ous base and pair of prominent spiral ridges or
carinae; shallow labral sinus above lower or
peripheral carina, which forms salient (154, p.
203), U.Penn.-M .Perm., ?U.Trias, N.Am.-Eu.—-—
Fic. 111,2. *D. publica, M.Perm., Tex.; 2a,b, aper-
tural view and oblique from above, X2.

Babylonites YocHELson, 1956 [*B. carinatus]. Coni-
cal, with flat phaneromphalous base; sutures shal-
low; outer whorl face approximately conformable
to sides of cone, gently concave for its upper 0.7
with concave or convex band above periphery;
shallow labral sinus above forward-projecting
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Discotropis

Babylonites

Fic. 111. Euomphalacea (Omphalotrochidae) (p. 1196-1197).

Fic.

periphery (154, p. 202). M.Perm., N.Am.
111,5. *B. carinatus, Tex.; X1.

Diploconula YocHeLsoN, 1956 [*D. biconvexa].
Spire and base conical, narrowly phaneromphalous;
shell heavy; periphery subangular; labral sinus
very shallow; angular umbilical funicle (154, p.
203). M.Perm., N.Am. Fic. 111,3. *D. bi-
convexa, Tex.; X1.3.

Suborder PLEUROTOMARIINA
Cox & Knight, 1960

[=Fissibranchiata Storiczka, 1868; Zeugobranchia voN
IHerING, 1876; Zygobranchia SpENGEL, 1881]

Shell commonly conispiral, more rarely
discoidal, auriform, patelliform, or other
shapes; mostly with exhalant notch, slit,
trema, or series of tremata, generating a
selenizone (except in patelliform genera
with apical trema); outer shell layer calcitic,
inner layers aragonitic and nacreous except
in patelliform genera; operculum corneous
and multspiral in conispiral, absent in
patelliform, genera; ctenidia paired, right
ctenidium (except in Fissurellacea) reduced
to varying extent; epipodium present; pal-
lial genital organs wanting; heart with 2
auricles, ventricle traversed by rectum; ra-
dula rhipidoglossate. U.Cam.-Rec.

In this group the inhalant current is
drawn into the mantle cavity near the mid-

dle and the exhalant current is discharged
through a labral emargination, which exists
in most forms, or else through a trema or
series of tremata in the shell wall.

Superfamily
PLEUROTOMARIACEA
Swainson, 1840

[nom. transl. Wenz, 1938 (ex Pleurotomariidae KiNg, 1850,
nom. correct. et transl. ex Pleurotomariae SwaINsON, 1840)]

Shells mostly conispiral, but rarely dis-
coidal or auriform; inner shell layer aragoni-
tic, nacreous. Operculum, in living repre-
sentatives, corneous, multispiral. U.Cam.-

Rec.

This ancient line first appears in late Up-
per Cambrian strata and is preceded in the
fossil record of the Gastropoda only by the
Helcionellacea, the Bellerophontacea, and
the questionable Pelagiellacea. The group
has much in common with bellerophonta-
ceans, for example, in nature of the exhalant
emargination, and in three of the four sur-
viving families the presence of actual or
potential paired retractor muscles. Pleuro-
tomariaceans in which the shell is conispiral
differ from bellerophontaceans in having an
asymmetrically coiled shell with its inner
layers nacreous. The superfamily is thought
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to be derived from the Bellerophontacea,
retaining as primitive characters paired
ctenidia and other organs. The Pleuroto-
mariacea attained the acme of their develop-
ment in Paleozoic time. They are thought
to have given rise directly to a number of
other superfamilies belonging to the
Archaeogastropoda, several of which seem
to have lost the right ctenidium independ-
ently; ultimately this group seems to have
been the source of other orders.

Family SINUOPEIDAE Wenz, 1938

KniGHT, BATTEN & YOCHELSON, herein (ex
Sinuopeinae WeNz, 1938))

Shell trochiform, turbiniform, rotelliform,
or naticiform; exhalant emargination 1n

form of a U-shaped sinus. U.Cam.-M .Perm.

{nom. transl.

Subfamily SINUOPEINAE Wenz, 1938

Turbiniform or rotelliform; sinus wide,
approximately at mid-height of labrum. U.
Cam.-U.Sil.

Sinuopea UvrricH, 1911 [*Holopea sweet: WHIT-
rieLp, 1880). Turbiniform, anomphalous, sutures
deep; sinus relatively narrow, low on labrum. U.
Cam.-L.Ord., N.Am. Fic. 112,5. *S. sweeti
(WHrtriELD), U.Cam., Wis.; X 1.3.

Horiostomella Perner, 1903 [*H. otiosa]. Like
Sellinema but with lower spire, larger last whorl,
and wider umbilicus. U.Si., Eu. Fic. 112,6.
*H. otiosa, Czech.; X2.7.

Sellinema Perner, 1903 [*S. dive; SD PERNER,
1907]. Turbiniform, narrowly phaneromphalous,
with deep sutures; sinus very broad. U.Si., Eu.

Fic. 112,3. *S. dive, Czech.; X4.

Subfamily PLATYSCHISMATINAE Knight, 1956

Rotelliform or naticiform; sinus at or

above middle of labrum. L.Ord.-M .Perm.

Chepultapecia ULricH in WELLER & ST. CLAIR,
1928 [*Raphistoma leiosomella Sarpeson, 1896].
Umboniform, sutures shallow; narrowly phanerom-
phalous; sinus culminating at middle of labrum.
L.Ord., N.Am. Fic. 112,1. *C. leiosomella
(SarDEsON), Minn.; lab, apertural view and
oblique from above, X4.

Umbospira PerNer, 1903 {*U. nigricans; SD Per-
NER, 1907]. Low rotelliform, probably phanerom-
phalous; with faintly arched pseudoselenizone;
surface glossy. U.Sil., Eu. Fic. 112,8. *U.
nigricans, Czech.; oblique from above, X4.

Pycnotrochus PernNer, 1903 [*P. viator; SD Per-
NER, 1907). Trochiform, gradate, moderately
large, with a narrow ramp; outer lip with sinus
culminating at angulation of ramp; columellar lip
thickened; broad concave callus filling umbilicus.

Mollusca—Gastropoda

[The only known specimens, the types, are too
imperfect to form a basis for restoration.] U.Si.,
Eu.

Platyschisma M’Cov, 1844 [*Ampullaria helicoides
].DEC.SowERBY, 1826; SD peKoNINck, 1881]. Nati-
ciform, narrowly phaneromphalous; sinus and faint
pseudoselenizone slightly above mid-height of
whorl face; columellar lip thin, slightly sinuous.

L.Carb.(Miss.), Eu.-N.Am.-Austral. Fie. 112,
2. *P. helicoides (Sowersy), Belg., X0.7.
Colpites KNiGHT, 1936 [*Naticopsis monilifera

White, 1880). Naticiform, anomphalous; sinus
above mid-height of whorl face; columellar and
parietal lips thickened; surface glossy, with row
of nodes just below upper suture. Penn.(U.Carb.)-
M.Perm., N.Am.-Eu. Fic. 112,7. *C. monilifer
(WHITE), Penn., Mo.; X2.7.

Subfamily TURBONELLININAE Knight, 1956

Shell turbiniform; sinus small, mostly low
on labrum. U.Sil.-L.Perm.

Turbomaria PErNER, 1907 [*Pleurotomaria sepulta
PerNER, 1903]. Exhalant sinus small, low on lab-
rum, columellar lip sinuous; fine spiral and col-
labral threads. U.S:i., Eu. Fic. 112,9. *T.
sepulta (PERNER), Czech.; X2.7.

Leptozone PERNER, 1907 [*Pleurotomaria (Lepto-
zone) esthetica). Like Turbomaria but sinus higher
on labrum and with wash of shell material within
funnel-shaped umbilicus. L.Dev., Eu. Fic. 112,
10. *L. esthetica (PERNER), Czech.; X2.7.
Rhincoderma peKoninck, 1883 [*Pleurotomaria
radule peEKoninck, 1843]. Trochiform, with
broadly subangular periphery; with shallow labral
notch generating broad ornamented selenizone be-
tween pair of threads on periphery; umbilicus nar-
row, funnel-shaped and smooth; spiral threads of
several orders bearing small nodes where crossed by
transverse threads. L.Carb.(Miss.), Eu.-N.Am.
Fic. 112,11, *L. radula (pEKoNINCK), Belg., X2.

Turbonellina peKoninck, 1881 [*Trochus lepidus
peKoniNck, 1843; SD KnicHT, 1937]. Broadly bee-
hive-shaped; sinus quite low on labrum, partly
on base; spiral and collabral threads. L.Carb., Eu.

F1c. 1124. *T. lepida (peKoninck), Belg.;
4a,b, oblique from above and below, showing
aperture and sinus, X2.

?Keeneia ETHERIDGE, 1902 [*K. platyschismoides].
Large, rounded above, with rather flat base; sinus
low, at peripheral angle; transverse threads. L.
Perm., Austral. Fic. 112,12. *K. platyschis-
moides, X0.5.

Family RAPHISTOMATIDAE Koken,
1896

[nom. correct. KN1GHT, BATTEN & YOCHELSON, herein (pro
Raphistomidae Koxen, 1896) ]

Shell lenticular, turbiniform, or gradate,
with angular labral sinus culminating gen-
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erally at periphery in a short slit, sinus, or Subfamily OPHILETINAE Knight, 1956
notch that generates a selenizone. U.Cam.- Generally low-spired with wide umbili-
M. Perm. cus; labral sinus V-shaped, culminating at

Colpites

Leptozone

Rhineoderma Keeneia

Fic. 112. Pleurotomariacea (Sinuopeidae: Sinuopeinae, Platyschismatinae, Turbonellininae) (p. 1198).
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Mollusca—Gastropoda

Dirhachopea

Ophileta

Calaurops

Fic. 113. Pleurotomariacea (Raphistomatidae——Ophiletinae) (p. 1200).

periphery in short notch that generates an
obscure selenizone. U.Cam.-L.Ord.

Schizopea BurTs, 1926 [*S. washburnei] [ =Roubi-
douxia Butts, 1926; Rhachopea ULricH & BRIDGE,
1931]. Spire low, widely phaneromphalous, su-
tures deep; sinus culminating at blunt angulation
that forms periphery. U.Cam.-L.Ord., N.Am.
Fic. 113,1. S. typica (ULricH & Bripge), L.Ord.,
Mo.; X1.

Dirhachopea ULricH & Bripce, 1931 [*D. nor-
malis]. Spire low, widely phaneromphalous, last
whorl disjunct; labral sinus culminating at blunt
seemingly double-edged angulation that forms
periphery, probably with short notch., U.Cam.-L.
Ord., N.Am. Fic. 113,5. *D. normalis, U,
Cam., Mo.; X2.

Euconia UrricH in UrLRicH & ScorieLp, 1897
[*Pleurotomaria etna BiLLiNGs, 1865; SD PERNER,
1907) [=?]Jarlopsis HELLER, 1954 [1956] (55,
p. 32)]. Trochiform, sutures shallow; sinus cul-
minating at angular periphery just above upper
suture, probably in short notch. L.Ord., N.Am.

Fic. 113,2. *E. etna (BiLriNes), Newf.;
X 1.3.

Ophileta Vanuxem, 1842 [*O. complanata; SD
S.A.MILLER, 1889]. With angular labral sinus cul-
minating at periphery in notch that generates
selenizone on upper side of peripheral angle. L.
Ord., N.Am.-NE.Asia.

O. (Ophileta) [=Polygyrata WEeLLER, 1903].
Whorls approximately as high as wide, umbilical
sutures relatively deep. L.Ord., N.Am.-NE.Asia.
Fic. 113,4. *0. (0.) complanata, Tex.; 4ab,
aperture oblique from above and below, X1.3.
O. (Ozarkispira) Warcort, 1924 [*O. leo).
Whorls about twice as high as wide, umbilical
slopes continuous. L.Ord., N.Am. Fic. 113,3.
*0. (0.) leo (WarLcorr), Can.(Alba.); 34,5,
aperture oblique from above and below, X2.7.
Calaurops WmuitrieLp, 1886 [*C. lituiformis)
[=Orthostoma Conrap, 1838 (non AuDINET-
SErvILLE, 1834)]. First 3 or 4 whorls discoidal,
with wide umbilicus and angular deep sinus cul-
minating at periphery, seemingly generating a
selenizone; last whorl disjunct, rodlike, with
angular periphery bearing deep sinus continued
into the extension; coiled whorls abandoned and
filled solidly with secondary deposits that leave
cast of interior of later part of shell with tapering
pointed apex. L.Ord., N.Am. Fic. 113,6. *C.
lituiformis, Vi.; X0.7.

Subfamily RAPHISTOMATINAE Koken, 1896

[nom. correct. et transl. KNIGHT, BATTEN & YOCHELSON, here-
in {ex Raphistomidae Koxen, 1896))

Base commonly narrow, anomphalous or

narrowly phaneromphalous, upper surface
more or less flattened; with deep V-shaped
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labral sinus in most species, culminating in
a shallow notch that generates a selenizone

at periphery. M.Ord.-U.Dev., ?L.Carb.

Scalites EmMmons, 1842 [*S. angulatus]). Resembles
Acteonina in shape but much larger and wider,
with broad ramp around low gradate spire ter-
minating in sharp peripheral angulation; base ex-
tended, subconical; labrum with angular sinus
above, culminating at periphery, where 1t may
generate a selenizone, M.Ord., N.Am. Fic. 114.
*S. angulatus, Vt.; X1.

Raphistoma HaLi, 1847 [non RariNesque, 1815,
ICZN Op. 225) ([*Maclurea siriatus Emmons,
1842; SD peKoninck, 1881]. Upper surface nearly
flat, base anomphalous or narrowly phanerom-
phalous; sinus culminating in notch that generates
an angular selenizone forming periphery; upper
lip sigmoid; ornamented by collabral cords. M.
Ord.-Sil., N.Am.-Eu. Fic. 115,2. *R. striatum
(EMmMmons), M.Ord., Vt.; 24,6, apertural view and
from above, showing characteristic bends in growth
lines, X 1.5.

Pararaphistoma Vostakova, 1955 [*Helicites qual-
terigtus ScHLOTHEIM, 1820] [=—Pararaphistoma
(Climacoraphistoma) VosTakova, 1955 (144, p.
83)]. Shell lenticular to low-spired with “stair
step” profile; widely phaneromphalous; growth
lines sweeping back smoothly from suture, with-
out a sigmoidal bend (144, p. 83). Ord., Eu.-N.
Am.

Buechelia C. ScHLUTER, 1894 [*B. goldfussi). Shape
like. Raphistoma but with narrowing at base that
suggests a canal. M.Dey., Eu.-N.Am. Fic. 115,
1. *B. goldfussi, Ger.; X1.

Arizonella Stovanow, 1948 [*A4. allecta]. Like
Buechelia but without canal-like narrowing at base;
spire slightly gradate (135, p. 789). U.Dev., N.
Am, Fic. 115,3. *A. allecta, Ariz.; X1.3
(135).

?Scalitina SpriesTERsBacH, 1919 [*S. montana]
[=Ampulloscalites Wenz, 1938 (147, p. 167)].
Turbiniform except for wide ramp above, ter-
minating at sharp angle with shallow groove just
below on side; columellar lip widely arcuate;
sinus probably present on labrum but unknown.
Dey.-L.Carb., Eu. Fic. 1154. *S. montana.
M.Dev., Ger.; X0.7.

Subfamily LIOSPIRINAE Knight, 1956

Shell lenticular, with moderately deep V-
shaped sinus culminating in short slit that
generates a convex selenizone mostly or en-
tirely on its upper side. ?L.0Ord., M.Ord.-
M . Perm.

Liospira ULricH & ScorieLp, 1897 [*Pleurotomaria
micula  Harr, 1862; SD McLearn, 1942]
[=Eocryptaenia Koken, 1925]. Surface glossy,
without ornament; selenizone convex, forming
periphery but largely on upper side; cryptom-
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Scalites

Fic. 114. Pleurotomariacea (Raphistomatidae
Raphistomatnae) (p. 1201).

phalous. ?L.Ord., M.Ord.-Sil., N.Am.-Eu.-NE.
Asia. F1c. 116,2. *L. micula (Harr), U.Ord.,
Ky.; X4.

PArastra StovaNow, 1948 [A. torquara). Shell
thick, minutely phaneromphalous; base extending
slightly above lower margin of selenizone, exten-
sion rhythmically bent downward to produce
frilled periphery; surface undulating (135, p.
790). U.Dev., N.Am. Fic. 116,1. *A4. torquata
Ariz.; X2.

Trepospira ULricH & ScorieLp, 1897 [*Pleuroto-
maria sphaerulata Conrap, 1842]. Shell like Lio-
spira except for row of nodes just below upper
suture and variation in details; selenizone wholly
on upper side of periphery. Dev.-M.Perm., N.Am.-
S.Am.-Eu.-N.Afr.

T. (Trepospira) [=Kansana Tascu, 1953 (137,
Am.-S.Am.-Eu.-N.Afr. Fic. 1164. *T. (T.)
sphaerulata (Conrap), U.Penn., Ill., X2.

p. 397)]. Subsutural nodes rounded, base cryp-
tomphalous or anomphalous. Dev.-M.Perm., N.
T. (Angyomphalus) Cossmann, 1916 [*Euom-
phalus radians peKoninck, 1843]. Subsutural
nodes lengthened radially; umbilicus partly open,
surrounded by narrow circumumbilical funicle.
L.Carb., Eu. Fic. 116,3. *T. (A.) radians
(pEKoNINCK), Belg.; X2.

Subfamily OMOSPIRINAE Wenz, 1938
Shell gradate, with ramp; labral slit or
sinus relatively wide, shallow, generating
selenizone just within outer margin of

ramp. M.Ord.-L.Jur.(Lias.).

Omospira ULricH in ULRicH & ScoFiELp, 1897 [*O.
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Raphistoma

Fic. 115. Pleurotomariacea (Raphistomatidae

laticincta). Relatively high-spired, anomphalous;
selenizone about half width of ramp, without
bordering threads, sloping downward and out-
ward; sides below selenizone rounded. M.Ord.-
Sil., N.Am.-Eu. Fic. 116,9. *0. laticincta, M.
Ord., Tenn.; X1.

Baylea peKoninck, 1883 [*Trochus yvanii LE-
veILLE, 1835) [=Ywania Fiscuer, 1885 (obj.)].
Turbiniform; short labral slit on outer edge of
sloping ramp, bordered by strong threads; orna-
mented primarily with spiral threads but with
collabral threads and nodes in some species. L.
Carb.(Miss.)-M. Perm., N, Am.-Eu.-SE. Asia.
Fic. 116,7. *B. yyanii (Lévewrg), L.Carb.,
Belg.; X1.3.

Hypselentoma WEeLLER, 1929 [*Pleurotomaria per-
humerosa Meex, 1872]. Like Omospira but with
shallow groove below periphery and spiral threads
on sides. U.Penn., N.Am. Fic. 116,8. *H. per-
humerosa (MEek), Neb.; X2.25.

Callistadia KnicHT, 1945 [*C. bella]. Relatively
low-spired, narrowly phaneromphalous; selenizone
bordered by cords; ormamented with revolving
cords (72, p. 577). Penn.-M.Perm., N.Am.-SE.
Asia. Fic. 116,5. *C. bella, M.Perm., Tex.;
x2.7.

Sisenna Koxkewn, 1896 [*Pleurotomaria turbinata
Hornes, 1855; SD Cossmann, 1897]. Relatively
low-spired, anomphalous or narrowly phanerom-
phalous, with spiral ridges, one delimiting broad,
sloping ramp; collabral ornament almost confined

Raphistoma

Mollusca—Gastropoda

3
Arizonella

4

Scalitina

Raphistomatinae) (p. I1201).

to growth lines which are prosocyrt below ramp
angle at which selenizone lies. L.Trias.-L.Jur.
(Lias.), cosmop. Fic. 116,6. *S. turbinata, U.
Trias.(Carn.), Aus.; X2 (79).

Family EOTOMARIIDAE Wenz, 1938

[#nom. transl. KNicHT, BATTEN & YOCHELSON, herein (ex
Eotomariinae Wenz, 1938))

Shell turbiniform to trochiform; labral slit
invariably present, generating concave selen-
izone bordered by threads at approximately
mid-height of whorl. U.Cam.-L.Jur.(Lias.).

Subfamily EOTOMARIINAE Wenz, 1938
[=Ptychomphalinae, Ptychomphalininae Wenz, 1938]
Slit moderate to deep, umbilicus narrow
or absent; ornament collabral and spiral ele-
ments, collabral dominant. U.Cam.-L.Jur.

(Lias.).
Tribe PTYCHOMPHALIDES Wenz, 1938

(nom. transl. KNiGHT, BATTEN & YOCHELSON, herein (ex
Ptychomphalinae Wenz, 1938)] [ =Ptychomphalininae
Wenz, 1938]

Labral slit deep, selenizone flat or concave,
commonly bordered by extended cords or
flanges. U.Cam.-L.Jur.(Lias.).

Taeniospira ULRICH & Bripce, 1931 [*T. eminen-
censis). Turbiniform; labral sinus V-shaped, cul-
minating in moderately deep slit that generates
concave selenizone bordered by low threads; nar-
rowly phaneromphalous; ornamented with col-
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labral threads that are strongly prosocline above
selenizone and opisthocline below it. U.Cam., N.
Am. Fic. 118,2. *T. eminencensis, Mo.; X]1.
Mourlonia peKoninck, 1883 [*Helix carinatus .
SowerBy, 1812] [=Ptychomphalina FiscHER,
1885; Cryptaulus Foerste, 1923; Promourlonia
LoNGsTAFF, 1924; Foersteria TomLin, 1929 (pro
Cryptaulus Foerste, 1923, non Bavay, 1903);
Eocryptaulina FoersTE, 1936 (pro Foersteria Tom-
LN, 1929, non Széericeri, 1896); Spiroraphella
Grabau, 1936]. Turbiniform; labral sinus rela-
tively shallow but culminating in rather deep slit;
ornament dominantly collabral but also spiral;
growth lines strongly prosocline above selenizone
and below it except for short distance at top; color
pattern of wide transverse spots above selenizone
may be preserved. M.Ord.-L.Perm., N.Am.-Eu.-
Asia-Austral. Fic. 117,1. *M. carinata (Sow-
ErBY), L.Carb., Eng.; X0.7.

Ochlertia PerNERr, 1907 [*Pleurotomaria (Oehler-
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tia) senilis] [=?Bembexia (Pleurotobembex)
SoLLE, 1956]. Trochiform, with moderately wide
umbilicus; labral sinus shallow, culminating in fair-
ly deep slit that generates a selenizone between pair
of carinae; ornament as in Mourlonia. L. Dev., Eu.
Fic. 117,2. *O. senilis (PerNERr), Czech.;

X2,

Tropidostropha Loncstarfr, 1912 [*Pleurotomaria
griffithii M'Coy, 1844]. Shell large, with angular
periphery carrying flat or convex selenizone be-
tween pair of lamellae; slit deep; growth lines
gently prosocline above selenizone and, except next
to it, almost vertical below; umbilicus narrow,
funnel-shaped; an obscure spiral thread around
lower surface; vertical lacunae in outer shell lay-

ers. L.Carb., Eu. Fic. 118,4. *T. griffithii

(M'Coy), Ire.; X0.5.
Euconospira ULricH in UrLricH & Scorierp, 1897
[*Pleurotomaria turbiniformis MEEk & WORTHEN,
1861; SD Knicur, 1937] [=Trechmannia Long-

Hypselentoma

Angyomphalus

Fic. 116. Pleurotomariacea (Raphistomatidae——Liospirinae, Omospirinae) (p. 1201-1202).

© 2009 University of Kansas Paleontological Institute
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Mourlonia

Oehlertia

Fic. 117. Pleurotomariacea (Eotomariidae:
Eotomariinae) (p. 1203).

sTAFF, 1912; Pernotrochus H.CHroNIc, 1952
(14, p. 120)]. Trochiform, base moderately con-
vex to slightly concave, anomphalous or with
pseudumbilicus; labral sinus shallow, culminating
in deep slit that generates a selenizone between
pair of carinae; ornament and color pattern as in
Mourlonia. Miss.(L.Carb.)-M.Perm., N.Am.-Eu.-
NC.Asia. F1c. 118,10. *E. turbiniformis (MEEK
& WorTHEN), U.Penn., Ill.; X2.7.

Spiroscala KnigHT, 1945 [*S. pagoda]. Trochiform,
with sharply conical spire; selenizone bordered by
conspicuous protruding cords; base nearly flat,
narrowly phaneromphalous; ornament spiral and
transverse. latter dominant (72, p. 574). Miss.(L.
Carb.)-M.Perm., N.Am.-Eu.-Austral. Fic. 118,
3. *S. pagoda, U.Penn., Tex.; X4.

Shwedagonia BaTTEN, 1956 [*S. elegans]. Turbini-
form, with spire slightly to strongly coeloconoid;
phaneromphalous; slit very narrow and deep,
about 0.8 of final whorl in depth; selenizone nar-
row, deeply embedded, both slit and selenizone
bordered below by broad smooth flat area with
fine opisthocline growth lines, followed by a
thread, thus simulating lower part of selenizone;
ornament collabral growth lines or sharp threads

Mollusca—Gastropoda

and faint spiral threads (5, p. 43). L.Perm.-M.
Perm., cosmop. Fic. 118,1. *S. elegans, M.
Perm., Tex.; X5.3.

Rhaphistomella Kitr, 1891 [*Pleurotomaria ra-
dians W1ssMANN in MUNsTER, 1841] [=Raphisto-
mella DieNer, 1926 (obj.)]. Small, sublenticular,
with obtuse spire, phaneromphalous, protruding
periphery carrying selenizone; slit short; growth
lines strongly prosocline above selenizone, proso-
cyrt  below. M.Trias.(Ladin.)-U.Trias.(Rhaetic),
Eu. Fic. 119,1. *R. radians (Wissmann), U
Trias.(Carn.), S.Tyrol; 1a,6, X3 (64).

Euzone Koken, 1896 [*E. alauna; SD CossmanN,
1897] [=Polyelasma Cossmann, 1897 (obj.)].
Small-medium, globose-turbiniform, phanerom-
phalous, angulation bordering umbilicus; whorls
few, convex; selenizone at periphery, slightly over-
lapped on earlier whorls, wide, raised, bordered
by cords and with prominent wide-spaced lunulae;
ornament strong collabral threads prosocline above
selenizone, orthocline below. M.Trias.(Anis.)-U.
Trias.(Carn.), Eu. Fic. 119,2. *E. alauna, M.
Trias.(Anis.), Aus.; 24, abapertural side, X1;
26, growth lines, X 1.5 (79).

Luciellina Krrrr, 1900 [*L. contracta; SD DIENER,
1926]. Lenticular or biconical, anomphalous or
cryptomphalous, with prominent carina forming
periphery at mid-height; base strongly convex;
ornament spiral cords; selenizone including periph-
eral carina and a band below it, hence hidden on
spire. M. Trias. (Ladin.)-U. Trias. (Carn.), Eu.
(Hung.-Aus.). Fic. 123,1. *L. contracta, M.
Trias.(Ladin.), Hung.; X3 (Kittl).

Ptychomphalus Acassiz, 1839 [*Helicina compressa
J.Sowersy, 1813]) [=Cochlicarina Brown, 1843
(obj.); Cryptacnia Eupes-DesLonceHamps, 1864].
Sublenticular, cryptomphalous, umbilicus obscured
by groove-encircled callous coating; spire low, ob-
tuse, base strongly and evenly convex; surface
smooth except for faint spiral threads and small
nodes adjoining adapical suture in some species;
selenizone peripheral, more or less overlapped on
spire whorls; slit short. L.Jur., Eu. Fic. 119,3.
*P. expansus (Sowerey), L.Lias., Fr.; 34,6, aper-
tural and basal views, X1 (111).

Tribe EOTOMARIIDES Wenz, 1938

[nom. transl. KnigHT, BATTEN & YocHELsoN, herein (ex
Eotomariinae WeNz, 1938)]

Labral slit only moderately deep, seleni-
zone concave between a pair of threads,
commonly with its lower border forming

shell periphery. M.Ord.-M .Perm.

Eotomaria ULricH & ScorieLp, 1897 [*E. canali-
fera Urrich in ULricH & Scorierp, 1897]
[=Spiroraphe PerNer, 1907]. Sublenticular,
coeloconoidal, minutely phaneromphalous; deep
sinus culminating in short slit that generates a
selenizone just above periphery. M.Ord.-Si., N.
Am.-Eu.-NE.Asia. Fic. 118,7. *E. canalifera
UvrricH, M.Ord., Tenn.; X1.
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Glabrocingulum

Eotomaria

Eirlysia

Euconospira ¢ ' Bembexia Ananias

Fic. 118. Pleurotomariacea (Eotomariiddae——Eotomariinae) (1202-1206).
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Ptychomphalus

Fi1c. 119. Pleurotomariacea (Eotomariidae——
Eotomariinae) (p. 1204).

Clathrospira ULricH & Scorierp, 1897 [*Pleuro-
tomaria subconica Harr, 1847] [=Palacoschisma
Donarp, 1902]. Turbiniform, with conical spire
and shallow sutures, narrowly phaneromphalous;
growth lines strongly prosocline above selenizone
and strongly opisthocline below it, but rounding
to gently prosocline on base, outlining a mod-
erately deep labral sinus that culminates in a short
slit; selenizone bordered by fine threads; growth
lines and lunulae periodically strengthened, very
fine spiral threads numerous. M.Ord.-Sil., N.Am.-
Eu. Fic. 118,5. *C. subconica (HarLr), M.Ord.,
N.Y.; X2,

Bembexia OeHLERT, 1888 [*Pleurotomaria larteti
Munier-CHALMAs, 1876]. Turbiniform, slightly
gradate, with moderately deep sutures, narrowly
phaneromphalous to anomphalous; labral sinus
moderately deep, selenizone concave between mod-
erately strong threads; collabral lines or lirae and
a spiral thread on upper whorl surface. L.Dev.-
L.Carb.(Miss.), Eu.-N.Am. Fic. 118,11. *B.
larteti (MuNIER-CHALMAS), L.Dev., Fr.; X1.

Glabrocingulum Tromas, 1940 [*G. beggi]. Turbi-
niform, spire varying from gradate to conical; con-
spicuous transverse and spiral threads with nodes

© 2
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at their intersections, ornament most prominent

near upper suture and at base (140, p. 38). L.

Carb.(Miss.)-M.Perm., Eu.-E.Asia-N.Am.-S.Am.

G. (Glabrocingulum). Spire low conical, slightly
gradate; many specimens with funicle in umbilicus.
L.Carb.(U.Miss.)-M.Perm., Eu.-E.Asia-N.Am.-S.
Am. Fic. 118,6. *G. (G.) beggi, L.Carb.,
Scot.; X2.

G. (Ananias) KnicHT, 1945 [*Phanerotrema?
welleri NeweLr, 1935]. Gradate, some species
closely resembling Worthenia and others Glabro-
cingulum s.s.; umbilicus without funicle (72, p.
573). Miss.(L.Carb.)-Penn.(U.Carb.), N.Am.-
Eu.-SE.Asia. Fic. 118,12. *G. (A.) welleri
(NeweLr), U.Penn., Kan.; X1.3.

Platyteichum CampBeLr, 1953 [*P. costatum].
Turbiniform, anomphalous or minutely phanerom-
phalous; ornamented with spiral threads and cords
(12, p. 23). L.Perm., Austral. Fic. 118,8. *P.
costatum; X 1.

Eirlysia BaTtTEN, 1956 [*E. exquisita). Variably
turbiniform, with rounded angulation surround-
ing flattish phaneromphalous base and gently con-
cave selenizone between 2 threads slightly above
mid-whorl; labral slit about 0.15 whorl deep;
collabral and spiral ornament variously developed,
the former commonly dominant (5, p. 44). M.
Perm., N.Am. Fic. 118,9. *E. exquisita, Tex.;
X2.7.

Subfamily AGNESIINAE Knight, 1956

Coiling sinistral or hyperstrophic. L.Dev.-
U.Trias.

The protoconch in some species of
Agnesia seems to be sinistral, like the teleo-
conch. The peculiar selenizone of this genus
is known only in the type species. In Hes-
periella, the inturned heterostrophic proto-
conch suggests hyperstrophy. Assuming that
these genera are related, they are oriented
for description as sinistral.

Hesperiella HoLzapFeL, 1889 [*Pleurotomaria con-
trarta pEKonInck, 1843; SD Kwicur, 1937].
Pupiform, with protoconch coiling inward;
selenizone low on whorls, gently arched; orna-
ment collabral threads and cords. L.Dev.-U.Carb.,
Eu. Fic. 120,1. *H. contraria (DEKONINCK),
L.Carb., Belg.; 1a,b, posterior and oblique view of
apex, X5.

Agnesia pEKonINck, 1883 [*Pleurotomaria acuta
Puicvies, 1836]. Trochiform, with convex base;
selenizone showing V-shaped lunulae with notch-
within-slit pattern; ornament collabral and spiral
threads. Protoconch of type species unknown. L.
Dev.-M.Perm., N.Am.-Eu.-SE.Asia. Fic. 120,2.
*A4. acuta (PuiLries), L.Carb., Eng.; X2.

Enantiostoma Koxken, 1896 [*Pleurotomaria per-
versa HornEs, 1856]. Small, sinistral, turbiniform,
broadly phaneromphalous; selenizone narrow,

)09 University of Kansas Paleontological Institute
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peripheral; ornament weak collabral and spiral
threads, the former prosocline (having regard to
sinistrality) above selenizone, opisthocline below
it. U.Trias.(Nor.), Eu. Fic. 120,7. *E. per-
versum, Aus.; X2.7 (79).

Subfamily NEILSONIINAE Knight, 1956

Shell relatively high-spired. L.Carb.
(Miss.)-U.Trias.

Neilsonia TrHomas, 1940 [*N. roscobiensis]. Seleni-
zone relatively broad, located low on final whorl
and just above sutures on spire; ornament collabral
with tendency toward noding at upper end (140,
p. 46). L.Carb.(Miss.)-M.Perm., N.Am.-Eu.-SE.
Asia. Fic. 120,4. *N. roscobiensis, L.Carb.,
Scot.; X3.3.

Peruvispira, J.CHRoNIc, 1949 [*P. delicata). Very
small; selenizone on protruding carina; ornament
growth lines (13, p. 146). L.Perm.-M.Perm., S.
Am.-N.Am. Fic. 120,6. *P. delicata, L.Perm.,
Peru; X 10.

Pagodina WaNNER, 1942 [*P. rypus]. Somewhat
gradate; selenizone just above angular periphery;
ornament spiral (146, p. 166). Perm., SE.Asia.

Fic. 120,5. *P. typus, E. Indies; X3 (146).

Apachella WinTERs, 1956 [*A4. translirata]. Much
like Neilsonia but with selenizone above middle
of last whorl and well above suture on spire;
ornament absent or various combinations of spiral
and collabral; some species with a parietal tooth
close to outer lip (151, p. 44). L.Perm.-M.Perm.,
cosmop. Fic. 120,3. *A. translirata, M.Perm.,
Ariz.; X4.

Pareuryalox Haas, 1953 [*P. perornata]. Littorini-
form, narrowly phaneromphalous; whorls convex,
not carinate; ornament minutely beaded spiral
cords; selenizone wide, occupying almost all lower
half of each spire whorl, with median beaded keel
and another forming its upper border; inner lip
reflected, almost hiding umbilicus. U.Trias, Peru.

Fic. 202A,2. *P. perornata; 2a-d, apertural,

abapertural, apical, basal sides, X3 (50).

Family LOPHOSPIRIDAE Wenz, 1938

[nom. transl. KN1GHT, BATTEN & YOCHELSON, herein (ex
Lophospirinae Wenz, 1938) ]

Shell with median labral sinus that gen-
erally culminates in a median angulation,
and commonly with angulations both above
and below; selenizone or pseudoselenizone
convex; form of shell variable, whorls may
be disjunct in late growth stages or through-
out. Ord.-M.Trias.

Subfamily LOPHOSPIRINAE Wenz, 1938

Labral exhalant emargination generally a
sharp V-shaped sinus, with or without a

y = short notch. Ord.-Sil.
Fic. 120. Pleurotomariacea (Eotomariidae 9 3
Agnesiinae) (p. 1206-1207). Many early Lophospirinae have homeo-

N‘Gs

Enantiostoma
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Ruedemannia

Longstaffia

Mollusca—Gastropoda

4
Loxoplocus

Donaldiella

Fic. 121. Pleurotomariacea (Lophospiridae——Lophospirinae, Ruedemanniinae) (p. 1208-1209).

morphic counterparts in the Trochonemati-
dae. So close is the similarity that it is diff-
cult to decide whether or not some should
be separated in different families or super-
families.

Loxoplocus FiscHER, 1885 (*Murchisonia tropido-
phora WHiTEAVES, 1884 (=M. soluta WHITEAVES,
1884)]. Sinus deep, angular; selenizone or pseudo-
selenizone convex. Ord.-Sil., N.Am.-Eu.-NE.Asia.
L. (Lophospira) WurtrieLp, 1886 [*Murchisonia
bicincta HaLL, 1847 (=M. milleri S.AMILLER,

1877, pro M. bicincta HaLL, non M'Coy, 1844);
SD Oxurert, 1888] [=Schizolopha ULricH in
ULRricH & ScoriELp, 1897; Piychonema PERNER,
1903]. Turbinate, gradate; whorls mostly con-
tiguous. Ord.-Si., N.Am.-Eu.-NE.Asia. Fic.
121,2. *L. (L.} milleri (MiLLER), M.Ord., N.Y.;
X 1.3.
L. (Loxoplocus). At least later whorls disjunct.
M.Ord.-Sil.,, N.Am.-NE.Asia. Fic. 1214. L.
(L.) solutus (Wurreaves), M.Sil., Ont.; X0.7.

L. (Donaldiella) Cossmann, 1903 [pro Goniospira
DonaLp, 1902 (non Cossmann, 1895)] [*Gonio-
spira filosa DoNaLD, 1902] [=Pagodispira GRra-
BaU, 1922]. Spire high, whorls mostly in contact.
M.Ord.-Sil., N.Am.-Eu.-NE.Asia. Fic. 121,7.
*L. (D.) filosa (DonaLp), U.Ord., Scot.; X2.7.
Trochonemella OxurrrcH, 1935 [*Lophospira(?)
notabilis ULricH & ULRricH & ScorieLp, 1897].
Shape like Trochonema (s.s.), narrowly phaner-
omphalous; sinus relatively shallow, culminating
in wide notch that gives rise to a selenizone. M.
Ord., N.Am. Fic. 121,6. *T. notabilis
(ULricH), Tenn.; X1.3.
Longstaffia CossmanN, 1908 [pro Tubulosa Coss-
MANN, 1908 (non Scuweiceer, 1820)] [*Pleuro-
tomaria tubulosa LinpsTROM, 1884]. Turbiniform;
convex selenizone generated by deep notch (or
shallow slit) on a carina somewhat above middle
of labrum; several other spiral carinae or cords
with shallow labral reentrants marked by trans-
verse lamellae. M.Si., Eu. Fic. 121,5. *L.
tubulosa (LinpsTROM), Gotl.; X2.




Archaeogastropoda—Pleurotomariina—Pleurotomariacea

Subfamily RUEDEMANNIINAE Knight, 1956

Exhalant emargination of labrum a true
slit that generates a selenizone. M.Ord.-
M. Trias.

In tracing Ruedemannia into the Devon-
ian, a succession of species is found to ap-
proach Worthenia more and more closely.
The latter genus, which appears in the
Mississippian, converges in various char-
acters with Carboniferous genera of the
Eotomariidae (such as Glabrocingulum);
indeed, some species of G. (Ananias) are
distinguishable from Worzhenia only by the
absence of a convex crenulated selenizone.

Ruedemannia FoersTE, 1914 [*Lophospira (?Seelya)
lirata UrricH in ULRichn & Scorierp, 1897
[=Coronilla PERNER, 1907 (non BENEDEN,
1871)]. Turbiniform; slit short, selenizone wide,
with median thread; spiral thread on slope above
selenizone and 2 below. M.Ord.-Dev., N.Am.-Eu.

Fic. 121,1. *R. lirata (ULricH), U.Ord., Ky.;

X2.7.

Worthenia peKonNINCK,

1883 (*Turbo tabulatus
Conrap, 1835) [=Platyworthenia H.Curonic,
1952 (14, p. 121)]). Shape like Loxoplocus
(Lophospira) but highly ornamented with spiral
and collabral threads; convex selenizone strongly
crenulated; anomphalous or minutely phanerom-
phalous. L.Carb.(Miss.)-M.Trias., cosmop. Fic.
121,3. *W. tabulata (Conrap), U.Penn., Pa.;
X 1.3.

Family LUCIELLIDAE Knight, 1956

More or less trochiform, with marginal
frill and broad shallow labral notch just
below frill generating a broad selenizone;
ornament on upper whorl surface generally
includes oblique strongly opisthocline
threads or cords normal to prosocline growth

lines. Ord.-U.Carb.

Rhombella Brince & Croup, 1947 [*Roubidouxia
umbilicata ULricH & Bripge in DAKE & BRIDGE,
1932]. Spire low conical, base nearly flat, with
moderately wide umbilicus; labral sinus culminat-
ing at periphery in shallow notch that generates
a selenizone; whorl section rhomboidal (9, p.
550). L.Ord., N.Am. Fic. 122,2. *R. umbili-
cata (ULricH & BripGE), Mo.; X0.7.

Prosolarium PerNER, 1903 [*P. procerum]. Oblique
threads very fine; umbilicus with smooth concave
callus; frill small, not fluted. U.Sil., Eu. Fic.
123,3. *P. procerum, Czech.; X 1.3.

Epiptychia Perner, 1907 [*Clisospira potens PER-
NER, 1903]. Relatively high-spired, anomphalous;
frill short, scalloped; ornament of prosocline,
slightly imbricating growth lamellae with fine
oblique threads between and normal to them.
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Rhombella
Fic. 122. Pleurotomariacea (Luciellidae) (p. 1209).

L.Dev., Eu.
Czech.; X1.3.

Luciella peKonNiNnck, 1883 [*Pleurotomaria eliana
pEKonNINck, 1843]. Frill fluted, spiral cords nu-
merous on base between umbilical callus and
selenizone, oblique threads on upper surface mod-
erately coarse. M.Dev.-U.Carb.(Penn.), Eu.-N.Am.
Fic. 122,1. *L. eliana (pEKoNINck), L.Carb.,
Belg., X1.3.

Echinocirrus Rycknorr, 1860 [*Cirrus armatus pE
Koninck, 1843] [=Cirridius peKoninck, 1881
(obj.)). Like Luciella, but threads normal to
growth lines are replaced by 3 series of coarse
cords terminating at periphery in 3 rows of tubu-
lar openings. L.Carb., Eu. Firc. 1234. *E.
armatys (DEKONINCK), Belg.; 44,5, from above
and below, X1.3.

Family PHANEROTREMATIDAE
Knight, 1956

Well-marked selenizone bordered by
sharp threads high on whorl; labral slit
short; anomphalous. M.Ord.-L.Dev.

Brachytomaria Koken, 1925 [*Pleurotomaria bal-
tica pEVERNEUIL, 1845]. Turbiniform, gradate,
with tapering anomphalous base and thickened
columellar lip; ornament (in type species) com-
prising sharp lamellar collabral threads. M.Ord.,
Eu. Fi6. 124,1. *B. baltica (DEVERNEUIL), Est;
X 1.3.

Ulrichospira DownaLp, 1905 [*U. similis]. Like
Brachytomaria but with higher, more attenuated
spire. L.Si., Eu. F1c. 124,3. *U. similis, Eng.;
X3 (119).

Phanerotrema  FiscHer, 1885  [*Pleurotomaria
labrosa HaLL, 1860]. Shape and position of seleni-
zone much as in Brachytomaria but with shal-
lower sutures and larger last whorl; collabral

Fic. 123,2. *E. potens (PERNER),
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Echinocirrus

Transylvanella

Mollusca—Gastropoda

Prosolarium

Echinocirrus

Fic. 123. Pleurotomariacea (Luciellidae, Eotomariilae, Family Uncertain) (p. 1204, 1209, 1223).

lamellae or spiral cords, or both. L.Sil.-L.Dev.,
N.Am.-Eu.-Austral. Fic. 124,2. *P. labrosum
(Harvr), L.Dev., N.Y.; X0.7.

Family GOSSELETINIDAE Wenz, 1938

[nom. transl. KNigHT, BATTEN & YOCHELSON, herein (ex
Gosseletininae Wenz, 1938) ]

Labral slit short, selenizone flat and gen-
erally without bordering threads. M.Ord.-
Trias.

Subfamily GOSSELETININAE Wenz, 1938
Slit and selenizone narrow, above mid-

whorl. M.Ord.-Trias.

Pseudocryptaenia Koken, 1925 [*Pleurotomaria
lahuseni Koxken, 1897]. Rotelliform, small, phan-
eromphalous; outer lip with short notchlike sinus
or slit, selenizone narrow and slightly raised at
outer margin of upper whorl surface; ornament
growth lines. M.Ord., Eu. Fic. 125,1. *P.
lahuseni (Koken), Est.; X4 (80).

Stenoloron OrHLERT, 1888 [*Pleurotomaria (Steno-
loron) viennayi|. Turbiniform, phaneromphalous;
narrow selenizone high on whorl face. M.Sil.-L.
Dev., Eu. Fic. 125,4. *S. viennayi (OEHLERT),
L.Dev., Fr.; X1 (108).

Platyloron OenverT, 1888 [*Pleurotomaria bishofi
GoLpruss, 1844]. Rotelliform, small, anomphalous;
broad convex selenizone on upper whorl face. M.
Sil.-M.Dev., Eu. Fic. 125,3. *P. bishofi (GoLp-
Fuss), M.Dev., Ger.; X4.

Umbotropis PerNer, 1903 [*U. albicans]. Umboni-
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form, with narrow umbilicus; slit and selenizone
above mid-whorl; surface smooth, glossy. L.Dev.,
Eu. Fic. 125,2. *U. albicans, Czech.; X4.

?Triangularia FrecH, 1894 [*T. paradoxa]. Conical
triangular, with many narrow whorls and wide
umbilicus; flat selenizone on upper whorl face.
L.Dev., Eu. Fic. 125,6. *T. paradoxa, Ger.;
6a,b, apical and apertural views, X2 (44).

Gosseletina Fiscuer, 1885 [pro Gosseletia DE
Koninck, 1883 (mon Barrois, 1882)] [*Pleuro-
tomaria callosa pEKoNINck, 1843]. Turbiniform,
anomphalous, with much thickened inner lip;
slit short; narrow flat selenizone high on whorl
face; surface of type species glossy but other species
referred to genus have spiral and collabral orna-
ment and are narrowly phaneromphalous. ?Dev.,
L.Carb.(Miss.)-Perm., ?Trias., Eu.-NC.Asia-N.Am.

Fic. 125,5. *G. callosa (pEKoNiNck), L.Carb.,
Belg.; X 1.3.

Rufilla Koken, 1896 [*R. densecincta; SD Coss-
MaNN, 1897]. Small, globular, narrowly phaner-
omphalous; whorls evenly convex, smooth or with
spiral ornament; selenizone rather broad, high on
whorl side, with median spiral cord and bordered
by two others; growth lines gently prosocyrt above
selenizone, more strongly so below. U.Trias.
(Carn.), Eu. Fic. 125,7. *R. densecincta, Aus.;
X5 (79):

Subfamily COELOZONINAE Knight, 1956
Slit broad and short. M.Ord.-L.Dev.
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Tapinotomaria

Fic. 124. Pleurotomariacea (Phanerotrematidae, Portlockiellidae) (p. 1209, 1212).

Tribe COELOZONIDES Knight, 1956

Selenizone broad, depressed. M.Ord.-M.
Dev.

Latitaenia Kokken, 1925 [*Pleurotomaria rotelloidea
KokeN, 1896]. Rotelliform; slit and selenizone
moderately high on whorl face; base rounded, nar-
rowly phaneromphalous; ornament growth lines.
M.Ord.-U.Ord., Eu. Fic. 126,1. *L. rotelloidea
(KokeN), M.Ord., Norway; X2.

Euryzone Koken, 1896 [*Helicites delphinuloides
ScHLoTHEIM, 1820; SD Perner, 1907]. Widely
trochiform with moderately wide umbilicus and
deep sutures; slit and selenizone moderately high
on whorl face; ornament faint spiral and trans-
verse threads. U.Ord.-M.Dev., Eu.-SE.Asia-N.Am.

Fic. 126,3. *E. delphinuloides (SCHLOTHEIM),
M.Dev., Ger.; X0.75.

Conotoma PeRNER, 1907 [*Pleuroromaria (Clathro-
spira [Conotoma)) eximia). Trochiform, narrow-
ly phaneromphalous; broad selenizone on low
peripheral angle; ornament collabral and spiral
threads, lunulae strong and widely spaced. U.Si.,
Eu. Fic. 126,7. *C. eximia (PERNER), Czech.;
X1,

Coelozone PERNER, 1907 [*Pleurotomaria (Coelo-
zone) verna). Low trochiform, with somewhat
flattened anomphalous base; selenizone just above
periphery. U.Si., Eu. Fic. 126,6. *C. verna
(PernER), Czech.; X1.3.

Tribe PLANOZONIDES Knight, 1956

Selenizone flush with surface or slightly
raised; ornament fine obliquely spiral
threads normal to growth lines. M.Ord.-L.
Dev.

Cataschisma E.B.Branson, 1909 [*C. typa]
[=Globispira KokeN, 1925]. Shell rounded; short
broad slit and faint selenizone low on whorl face;
narrowly phaneromphalous. M.Ord.-M.Sil. N.Am.-
Eu. Fic. 126,4. C. exquisita (LINDSTROM), M.
Sil., Gotl.; X5.3.

Pleurorima Perner, 1907 [*Pleurotomaria (Pleu-
rorima) migrans (=Pleurotomaria pragensis Ko-
KEN, 1889); SD Cossmann, 1908]. Shell thin,
turbiniform;  selenizone on crest of broad
ridge; ornament as for tribe but with spiral threads
on selenizone; ?anomphalous. U.Sil., Eu. Fic.
126,2. *P. pragensis (Koxken), Czech.; X0.7.

Planozone PErnER, 1907 [*P. ramificans]. Turbini-
form, anomphalous; selenizone wide, nearly flat,
slightly elevated above surface and located above
mid-whorl. L.Dev., Eu. Fic. 126,5. *P. rami-
ficans, Czech.; X10.

Family EUOMPHALOPTERIDAE
Koken, 1896
Lenticular to trochiform, phanerom-
phalous, with exhalant channel developed
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6b

Triangularia

Fic. 125. Pleurotomariacea (Gosseletinidae——Gosseletininae) (p. 1210).

within anterior edge of a more or less ex-
tensive frill or carina. M.S:0.-U.Sil.

Euomphalopterus C.F.Roemer, 1876 [*Turbinites
alatus WaHLENBERG, 1821]. With channel-bear-
ing frill; homologue of usual pleurotomarian Jun-
ulae appearing as series of narrow plates within
frill and concave anterior face of last one forming
exhalant channel; ornament numerous lamellar
transverse threads. M.S:.-U.Sil., Eu.-N.Am.

E. (Euomphalopterus) [ = Evomphalopterus
FiscHER, 1885 (obj.); Bathmopterus Kirk, 1928].
Frill wide, pendent. M.Si/., Eu.-N.Am. Fic.
127,2. *E. alatus (WaHLENBERG), Gotl.; X0.7.

E. (Pleuromphalus) Per~er, 1903 [*P. seductor;
SD PernNER, 1907]. Frill a relatively narrow hori-
zontal carina, undulating in some species. U.Si/.,
Eu. Fic. 127,3. *E. (P.) seductor (PERNER),
Czech.; X 1.3:

Crenilunula KnicHT, 1945 [*Pleurotomaria limata

LinpsTrROM, 1884]. Frill short, with exhalant chan-

nel replaced by median notch on distal end of

lamellar lunulae (72, p. 582). M.Si.-U.Sil., Eu.

Fic. 127,1. *C. limata (LinpsTROM), M. Sil.,

Gotl.; X1 (90).

Family PORTLOCKIELLIDAE Batten,
1956
Turbiniform to trochiform, with notch
or short labral slit giving rise to depressed
selenizone low on whorl; spiral cords domi-
nant, collabral threads also present. Dev.-

M .Perm.

© 2

Agniesella Cossniann, 1909 [pro Pleuroderma Per-
NER, 1907 (non Tscuupi, 1837)] [*Pleurotomaria
(Pleuroderma) aratula Perxer, 1907]. Turbini-
form with rounded whorls and gently arched
selenizone; umbilicus moderately wide; growth
lines gently prosocline above and below selenizone;
ornament flat revolving cords. L.Dev., Eu.
Fic. 124,4. *A4. aratula (PErNER), Czech.; X 1.3.

Portlockiella Knicut, 1945 [*P. kentuckyensis)
[=Portlockia peKoninck, 1881 (subj.) (non
M'Cov, 1846)]. Selenizone below line of suture;
ornament spiral cords with wide concave inter-
spaces and collabral threads (72, p. 579). Miss.
(L.Carb.), N.Am.-Eu. Fic. 124,5. *P. ken-
tuckyensis, MMiss., Ky.: X2.7.

Shansiella Yin, 1932 [*S. altispiralis) [=Latischis-
ma THomas, 1940 (140, p. 59)]. Turbiniform,
anomphalous, whorls rounded; slit short, seleni-
zone above line of suture but below mid-whorl;
ornament dominantly spiral cords or threads. L.
Carb.(Miss.)-L. Perm., E. Asia-N. Am.-Eu.-N. Afr.
Fic. 124,7. S. carbonaria (Norwoop & PraT-
TEN), M. Penn., Mo.; X0.7.

Tapinotomaria Bat1en, 1956 [*T. rugosa]. Turbi-
selenizone low on

niform; slit a mere notch,
whorl, concave, depressed; ornament dominantly
spiral, finer collabral threads commonly forming
nodes and even spines where crossing spiral ele-
ments, the latter commonly large and fasciculate
(5). L.Perm.-M.Perm., N.Am. Fic. 124,6. *T.
rugosa, M.Perm., Tex.; X5.3.

)09 University of Kansas Paleontological Institute
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Coelozone

Fic. 126. Pleurotomariacea (Gosseletinidae

Family CATANTOSTOMATIDAE
Wenz, 1938

[nom. transl. KN1GHT, BATTEN & YOCHELSON, herein (ex
Catantostomatinae WENz, 1938) ]

Last whorl distorted and with highly

specialized inhalant and exhalant openings.
M .Dev.

Catantostoma SANDBERGER, 1842 [*C. clathratum].
Ornament spiral and transverse cords; selenizone
bordered by cords, concave, terminating at trema
(?exhalant) that suggests a short slit; last 0.3 of
whorl between trema and aperture without slit
or selenizone, growing obliquely downward and
backward around a circular inhalant opening with
marked constriction of the aperture proper. [Un-
usual characters of last whorl may denote adapta-
tion to stationary mode of life.}] M.Dev., Eu.
Fie. 128,1. *C. clathratum, Ger.; la, side, show-
ing both trema and inhalant orifice below; 15,
side, showing Pexhalant trema; X 4.

Pleurorima

1213

Planozone

Conotoma

Coelozoninae) (p. 1210-1211).

Family PORCELLIIDAE Broili
(ex Koken MS.), 1924

Coiling pseudo-isostrophic or euomphal-
oid but protoconch invariably dextral ortho-
strophic; with deep slit and narrow seleni-
zone at or near mid-whorl; umbilici above
and below about equal in some species; shell
thin, ornamented with nodes and spiral and
collabral threads. Dev.-M.Jur.(Baj.).

Porcellia Lévewre, 1835 [*P. puzo; SD peKon-
inck, 1883) [=Tomoceras WHITE & ST. Jomn,
1867; Leveillia NEwTton, 1891 (obj.); Brittsoceras
MiLLer, Downs, & Younceuist, 1949 (101, p.
603)]. With characters of family. [Pseudo-iso-
strophic species superficially resemble ammonites
but are distinguished readily by their lack of
septa, deep slit, and orthostrophic protoconch. The
genus may represent an adaptation for free swim-
ming.] Dev.-U.Carb.(Penn.), ?Perm., Eu.-SE.
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Pteuromphalus

Fi. 127. Pleurotomariacea (Euomphalopteridae)
(p. 1212).

Asia-N.Am. Fic. 129,1. *P. puzo, L.Carb.,
Belg.; la-c, from above, from below, and aper-
tural, X1.3.

Kokenella Krrri, 1891 [*Porcellia fischeri HorNEs,
1855] [=Kokeniella Koken, 1896 (obj.)]. Dis-
coidal; ornament sigmoidal transverse riblets no-
dose at outer end and fine spiral threads; seleni-
zone at mid-whorl.  M.Trias.( Anis.)-U.Trias.
(Nor.), Eu.-Timor. Fic. 129,2. *K. fischeri
(Hor~Es), U.Trias.(Nor.), Aus.; 24,6, apical and
apertural views, X0.7 (79).

Talantodiscus P.FiscHer, 1885 [*Pleurotomaria
mirabilis J.A .Eupes-DEsLoNGcHAMPs, 1849]. Dis-
coidal with initial whorls protruding  slightly;
ornament tubercles on upper surface near periph-
ery, sigmoidal transverse ribs on base, and sinuous
spiral threads; selenizone above mid-whorl. L.Jur.
(M.Lias.)-M.Jur.(Baj.), Eu. Fic. 129,3. *T.
mirabilis (Eupes-DesLoNGccHAMPs), M.Lias., Fr.;
3a,b, apical and side views, X0.8 (111).

Family RHAPHISCHISMATIDAE
Knight, 1956

Shell rotelliform, with deep narrow slit
close to upper suture. L.Carb.

Mollusca—Gastropoda

Rhaphischisma Knicurt, 1936 [pro Rorellina pe
Koninck, 1881 (non Acassiz, 1846)] [*Rotellina
planorbiformis pEKoNiNck, 1881]. Spire depressed,
with lower lip reaching far inward and forming
heavy callus that fills umbilicus. L.Caré., Eu.
Fic. 1294. *R. planorbiformis (pEKONINCK),
Belg.; 4a,b, oblique from above and below, X2.

Family PHYMATOPLEURIDAE
Batten, 1956

Shell highly ornamented; moderately deep
slit and selenizone somewhat below mid-
whorl, selenizone slightly depressed below
surface; parictal ornament partly or wholly
resorbed within aperture in many species.

L.Carb(Miss.)-Trias.

Glyptotomaria KNigHT, 1945 [*G. apiarium]. Shape
highly variable, turbiniform or high trochiform
beehive-shaped to discoidal, base commonly flat-
tened; sutures deep to linear; umbilicus wanting,
or narrow to widely conical; constant ornament
of sharp collabral and spiral lirae, former proso-
cline just above selenizone but orthocline below
it and with broad sinus on base; selenizone de-
pressed, bordered by cords, and bearing sharp
regularly spaced lunulae; shallow sinus at upper

Catantostoma

Fic. 128. Pleurotomariacea (Catantostomatidae)
(p. I1213).
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Fic. 129. Pleurotomariacea (Porcellidae, Rhaphischismatidae) (p. 1213-1214).

end of columellar lip (72, p. 577). Miss.-M.Perm.,

N.Am.

G. (Glyptotomaria). Trochiform to beehive-shaped
or discoidal with flat base surrounded by rope-
like fasciculation of spiral threads. Penn.-M.Perm.,
N.Am. Fie. 130,10. *G. (G.) apiarium, U.
Penn., Tex.; X3.

G. (Dictyotomaria) KNicHT, 1945 [*Pleurotomaria
scitula MEEK & WorTHEN, 1861]. Turbiniform,
with moderately deep sutures and somewhat flat
base (72, p. 576). Miss.-Penn., N.Am. Fic.
130,8. *G. (D.) scitula (MEek & WORTHEN), M.
Penn., Mo.; X4.

Borestus Tuomas, 1940 [*B. wrighti] [=Platy-
pleurotomaria  WannNer, 1942 (146, p. 157)].
Gradate turbiniform, superficially resembling
Worthenia but with depressed selenizone near
mid-whorl and with shoulder on basal angulation
sharp; ornament sharp spiral and transverse threads
(140, p. 53). L.Carb.(Miss.)-M.Perm., Eu.-SE.
Asia-N.Am.-S.Am.- Fic. 130,1. *B. wright,
L.Carb., Scot., X2.7.

@

©

Paragoniozona NersoN, 1947 [*P. nodolirata).
Trochiform; selenizone depressed, low on whorl;
sutures shallow; ornament of pustules that cover
much of shell, including selenizone (105, p. 460).
Penn.(U.Carb.), N.Am.-SE.Asia. Fic. 130,2.
*P. nodolirata. M.Penn., Tex.; X4.

Phymatopleura Girty, 1939 [pro Orestes GirTyY,
1912 (non BrackiNsTONE & Fryer, 1880, nec
REDTENBACHER, 1906)] [*Orestes nodosus GIRTY,
1912]. Turbiniform or trochiform, with depressed
selenizone above basal angulation; ornament sharp
spiral and collabral threads with one or more
spiral rows of nodes high on whorl face. Penn.,
N.Am. Fic. 130,6. *P. nodosus (Girty), M.
Penn., Okla.; X5.

Callitomaria BarTen, 1956 [*C. stanislavi]. Tur-
biniform, gradate, minutely phaneromphalous, rel-
atively wide vertical whorl face below wide ramp;
flat selenizone occupying middle of whorl face
and about half its width; ornament 2 spiral cords
on ramp (at its lower edge and close to suture
respectively) and about 6 sharp spiral cords on

2009 University of Kansas Paleontological Institute
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base; sharp collabral threads on ramp and base
in some species (5, p. 43). M.Perm., N.Am.
Fic. 130,9. *C. stanislavi, Tex.; X2.7.

Discotomaria BATTEN, 1956 [*D. basisulcata). Shell
rather flat with low gradate spire; whorls rising
in steps; upper surface of whorl a concave shoul-
der or ramp; outer face vertical with projecting
flange separating it from base; base beneath flange
first sloping gently inward and then flattening
abruptly to narrow umbilicus; slit about 0.25
whorl deep, selenizone occupying upper half of

Dictyotomaria

Callitomaria

Mollusca—Gastropoda

smooth band at middle of outer whorl-face; base
with shallow sinus below flange; highly orna-
mented with spiral and collabral elements (5, p.
43). U.Penn.-M.Perm., N.Am. Fic. 130,5. *D.
basisulcata, M.Perm., Tex.; 5a,b, apertural and
umbilical views, X4.

Eymarella Cossmann, 1897 [pro Echetus KoOKEN,
1896 (non Krgver, 1864)] [*Pleurotomaria sub-
scalariformis HORNEs]. Small, trochiform, with
blunt apex due to discoidal coiling of early whorls,
broadly phaneromphalous; ornament cancellating

(oW e ;’,z»ﬂ:’”t!‘_W.
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Eymarella

Glyptomaria

Fic. 130. Pleurotomariacea (Phymatopleuridae) (p. 1215-1217).
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collabral and spiral threads; selenizone impressed,

at slightly flattened periphery, not overlapped on

spire whorls. M.Trias.(Ladin.)-U.Trias.(Nor.), Eu.

Fic. 130,3. *E. subscalariformis, U.Trias.
(Nor.), Aus.; 3a,b, X2.5; X6 (79).

Euryalox Cossmann, 1897 [pro Sagana Koken, 1896
(non WALKER, 1855)] [*Pleurotomaria juvavica
KokeN, 1896]. Turbiniform, phaneromphalous,
whorls evenly convex; ornament narrow cancellat-
ing spiral cords and collabral threads; selenizone
peripheral, impressed, rather wide, bordered by
spiral cords, and not overlapped on spire whorls;
umbilical margin an angulation. M.Trias.( Anis.)-
U.Trias.(Nor.), Eu.-E.Indies(Timor). Fic. 130,
7. E. geometrica (KokeN), U.Trias.(Carn.), Aus.;
x1.3 (79).

Codinella KitrL, 1899 [*Trochus generelli Stop-
panI, 1858]. Small, elevated, cyrtoconoid, anom-
phalous; base short; whorls flat or feebly convex,
with weak spiral ornament; selenizone at mid-
whorl, growth lines prosocyrt below it, prosocline
above; aperture small, much broader than high.
M.Trias.(Ladin.), Eu. Fic. 130,4. *C. gen-
erelli (KitTL), S.Tyrol; X4, X4, X6 (66).

Family POLYTREMARIIDAE Wenz,
1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Polytremariinac Wenz, 1938)]

Exhalant emargination a labral slit or row
of tremata; heavily thickened extension of
columellar lip separated by a deep fissure
from parietal lip, ornament spiral cords
or threads. L.Carb.-M .Perm.

Polytremaria D'ORBIGNY, 1850 [*Plenrotomaria
catenata pEKoNINck, 1843]. With series of ex-
halant tremata; grooved extension of columellar
lip curving around umbilicus. L.Carb., Eu.
Fic. 131,2. *P. catenata (peKoninck), Belg.;
showing tremata and curved pulley-like inner lip;
x2.7.

Plocostoma GEMMELLARO, 1889 [*Pleurotomaria
(Plocostoma) neumayri; SD Knicut, 1937]. With
narrow, probably short exhalant slit; selenizone
narrow, borne by step high on outer whorl face;
extension of parietal lip seemingly toothlike. M.
Perm., Eu. Fic. 131,6. *P. neumayri (GEM-
MELLARO), Sicily; protrusion on columellar lip
broken; X2.7.

Family LAUBELLIDAE Cox, n. fam,

Small, ovate-conical, elevated, narrowly
phaneromphalous; with angular sinus high
on labrum culminating in short slit that
generates raised selenizone close to adapical
suture; helicocone contracted and commonly
bent upward near aperture. M.Trias.

Laubella Kittr, 1891 [*Plenrotomaria delicata
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Lause, 1868; SD Diener, 1926]. With characters
of family; ornament spiral threads sometimes can-
cellated by collabrals. M.Trias.(Ladin.), Eu.
Fic. 133,1. *L. delicata, S. Tyrol; 1a,b, X6 (64).

Family SCHIZOGONIIDAE Cox, n. fam.

Small, turbiniform to almost discoidal;
last whorl with flattened outer face bordered
by carinae or angulations, one or both no-
dose; spire gradate; labral emargination
shallow, at upper angulation. M.Trias-U.
Trias.

Schizegonium KokEeN, 1889 [*Pleurotomaria scalaris
MunNsTER, 1841; SD DIieNER, 1926]. Anomphalous
to broadly phaneromphalous; both carinae well
defined. M.Trias.(Ladin.), Eu. F1c. 132,1. *S.
scalare, S.Tyrol; X4 (89).

Pseudoschizogonium Kurassy, 1937 [*P. tarricula-
tum]. Depressed-turbiniform, phaneromphalous;
selenizone nodose, with nodes continued by proso-
cline collabral ridges on horizontal upper whorl
face. U.Trias.(Carn.), Eu. Fie. 133,3. *P.
turriculatum, Hung.; 3a-c, X 1.5, X1.5, X5 (84).

Family ZYGITIDAE Cox, n. fam.

Small, depressed - turbiniform, broadly
phaneromphalous, with domelike spire;
selenizone broad, depressed, at periphery on
last whorl and not overlapped on spire;
nodose angulation at margin of umbilicus;
aperture subquadrate, with straight columel-
lar lip leaning toward axis; labral slit rather
deep (about 0.12 of last whorl). M.Trias.
Zygites Kirte, 1891 [*Pleurotomaria delphinula

Lause, 1868 (pro Delphinula cancellata KLIPSTEIN,
1845, non KieENEer, 1838-9)]. General surface and
selenizone with ornament of cancellating spiral
and collabral threads; also strong collabral folds
on upper whorl face. M.Trias.(Ladin.), Eu.
Fic. 133,4. *Z. delphinula (Lausg), S.Tyrol; 4a,b,
X2 (64).

Family KITTLIDISCIDAE Cox, n. fam.

Small, depressed-turbiniform to lenticular,
broadly phaneromphalous; relatively broad
selenizone occupying whole of outer face,
which is bordered by 2 prominent carinae.
M Trias.

Kittlidiscus Haas, 1953 [pro Schizodiscus Kirrir,
1891 (nom HarLrL & Crarke, 1888)] [*Pleuroto-
maria bronni KrLiesTEIN, 1845 (=P. plana Krip-
STEIN, 1845, non MUNsTER, 1844)]. Whorls with
narrow shoulder; ornament collabral threads and
spiral grooves on spire, spiral cords on base and
umbilicus. M.Trias.(Ladin.), Eu. Fic. 133,2.
*K. bronni (KLipsTEIN), S.Tyrol; 2a,6, X3 (64).
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Fic. 131. Pleurotomariacea (Polytremariidae, Pleurotomariidae) (p. I1217-1220).
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Schizogonium

Fic. 132. Pleurotomariacea (Schizogoniidae)
(p. 1217).

Family TEMNOTROPIDAE Cox, n. fam.

Small, depressed turbiniform, some shells
approaching auriform or neritiform, of few
whorls increasing rapidly in diameter; lab-
rum with slit generating selenizone occupy-
ing carina rather high on whorls, at angle
of broad, gently sloping ramp; aperture
very broad and oblique. M.Trias.-U.Trias.
Temnotropis Lause, 1870 [*Sigaretus carinatus

MinsTer, 1841]. Anomphalous or narrowly
phaneromphalous; ornament spiral cords predomi-
nating over collabral threads; in some species fur-
ther carinae below’ the one carrying selenizone.
M.Trias.(Ladin.)-U.Trias.(Carn.), Eu. Fic.
133,5. T. carinata (MiNsTER), M.Trias.(Ladin.),
S.Tyrol; 5a,b, X2 (89).

Family PLEUROTOMARIIDAE
Swainson, 1840

[nom. correct. King, 1850 (ex Pleurotomariae SwAINsON,
1840)]

Mostly medium-sized to large, trochi-
form; exhalant emargination a slit that gen-
erates selenizone on whorl face, in most gen-
era at or near mid-whorl. T77as.-Rec.
Pleurotomaria DeFraNcE, 1826 [validation, ICZN

pend.] [*Trochus anglicus ].Sowersy, 1818; SD
S.P.Woopwarp, 1851] [=Pleurotomarium bpE
BrainviLLe, 1825 (suppression, ICZN pend.)]
Trochiform, moderately high to depressed, anom-
phalous to broadly phaneromphalous, gradate, with
outer whorl face flattened, at least in earlier growth
stages; selenizone moderately broad, near mid-
whorl; ornament sinuous spiral cords with tubercles
at shoulder and in some species at margin of base.
L.Jur.-L.Cret.(Apt.), cosmop. Fic. 131,4. *P.
anglica (Sowersy), L.Lias., Fr.; X0.7 (111).
Bathrotomaria Cox, 1956 [*Trochus reticulatus J.
SowerBy, 1821]. Trochiform, elevated to de-
pressed, anomphalous to broadly phaneromphalous;
whorls (at least in earlier growth stages) angulate,
with usually broad ramp; second carina or angula-

© 2009 University of Kansas Paleontological Institute
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tion, just overlapped on spire, delimiting base;
selenizone at ramp angle; ornament spiral threads
commonly cancellated by collabral threads. L.Jur.-
U.Cret.(Senon.), cosmop. Fic. 131,3. B. reti-
culata (].Sowersy), U.Jur.(Kim.), Eng.; X0.8
(232).

Leptomaria E. Eupes-DesLoNGeHAMPs, 1864 [ *Pleu-
rotomaria amoena J. A. EupEs-DESLONGCHAMPS,
1849]. Conical or cyrtoconoid, anomphalous to
broadly phaneromphalous; whorls weakly to
strongly convex, not angular, last one rounded at
periphery of convex base; selenizone at mid-whorl;
ornament spiral threads that may be cancellated
by collabral threads. M.Jur.(Baj.)-U.Cret.(Dan.),
cosmop. Fic. 131,5. *L. amoena (J.A.Eupss-
DEesLoNceHaMPs), M.Jur.(Baj.), Fr.; X1.3 (111).

Stuorella KirtL, 1891 [*Trochus subconcavus MiN-
sTER, 1841]. Rather small, conical, anomphalous
or narrowly phaneromphalous; whorls flat, last
one with angular periphery and flattened base;
selenizone narrow, just above periphery, between
2 spiral cords; ornament axial costellae ending in
nodes above selenizone and crossed obliquely by
prosocline growth threads. M.Trias.(Ladin.)-U.
Trias.(Carn.), Eu. Fic. 131,7. *S. subconcava
(MinsTER), M.Trias.(Ladin.), S.Tyrol; X3 (89).

Pyrgotrochus P.FiscHER, 1885 [*Pleurotomaria
bitorquata  ].A.Eupes-DEsLonGcHaMmPs,  1849].
Conical or coeloconoid, anomphalous or narrowly
phaneromphalous; whorls flat or concave, last one
with swollen band, commonly tuberculate or
puckered, at periphery of flattened base; band
visible on spire whorls, which also bear
spiral threads; selenizone broad, below mid-whorl.
L.Jur.-M.Cret.(Cenom.), cosmop. Fic. 134,2.
*P. bitorquatus (J.A.EupEs-DESLONGCHAMPS, M.
Lias, Fr.; X1 (111).

Conotomaria Cox, 1959 [*Pleurotomaria mailleana
D'OrBIGNY, 1843]. Conical, anomphalous to broad-
ly phaneromphalous; whorls flat or slightly sig-
moidal in outline, periphery angular, may be
bulging; selenizone at or above mid-whorl, quite
close to suture in some species, not coinciding
with an angulation; predominant ornament spiral
cords. M.Jur.(Baj.)-U.Cret.(Senon.), cosmop.
Fic. 131,9. *C. mailleana {p’OrBIGNY), M.Cret.
(Cenom.), Fr.; X1 (110).

Obornella Cox, 1959 [*Pleurotomaria plicopunctata
J.A.Eupes-DesLoNGecHAMPs, 1849]. Low-turbini-
form to sublenticular, phaneromphalous; base
strongly convex; ornament close-spaced collabral
costellae and spiral threads, former usually domi-
nant; periphery commonly crenate; selenizone nar-
row, smooth, projecting, on upper whorl face near
periphery; labral slit short. L.Jur.(U.Lias.)-U.Jur.
(Oxford.), Eu. Fic. 131,1. *0. plicopunctata
(J.A.Eupes-DEesLoNGcHAMPs), M.Jur.(Baj.), Fr.;
lab, X1 (111).

Chelotia BAYLE in P. FiscHER, 1885 [*Pleurotomaria
concava DEsHAYEs, 1832]. Cyrtoconoid, rather
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Fic. 133. Pleurotomariacea (Schizogoniidae, Laubellidae, Zygitidae, Kittlidiscidae, Temnotropidae)
(p. 1217-1219).

broadly phaneromphalous; whorls feebly convex,
last one rounded at periphery of base; selenizone
narrow, between 2 narrow spiral cords rather high
on whorl, not easily seen between coarse, nodose
spiral cords that constitute the ornament; labral
slit narrow and very long, said to extend back for
more than a whorl from aperture. Eoc., Eu.

Perotrochus P.FiscHERr, 1885 [*Pleurotomaria quoy-
ana FiscHER & Bernarp1, 1856]. Turbiniform,
anomphalous, broader than high; whorls mod-
erately convex, last one subangular at periphery
of base; selenizone at or just below mid-whorl,
moderately broad, flush, bearing obscure spiral
threads; ornament fine cancellating spiral and
collabral threads; labral slit extending around
0.1 of last whorl. Oligo.-Plio., Eu.-Japan; Rec.,
Japan-S.Afr. Fic. 131,8. *P. quoyana (FiscHER
& BerNaRrDI), Rec., Carib.; X1 (147).

Mikadotrochus LinoHoLm, 1927 [*Pleurotomaria
beyrichi HiLcer, 1877]). Trochiform, narrowly
phaneromphalous, whorls feebly convex, last one
rounded or subangular at periphery of base;
selenizone broad, flush, spirally grooved, below
mid-whorl; ornament obscurely nodose spiral
cords; labral slit broad, extending around 0.12 of
last whorl or less, its upper margin produced be-
yond lower margin and merging into strongly
prosocline, convex labrum. Plio.-Rec., Japan.
Fic. 134,1. *M. beyrichi (HiLcer), Rec.; X0.7
(173).

Entemnotrochus P.FiscHer, 1885 [*Pleurotomaria
adansoniana Crosst & FiscHER, 1861]. Trochiform,
rather broadly phaneromphalous; whorls feebly
convex or obtusely angular, last one angular at
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periphery of rather flattened base; selenizone mod-
erately broad, above mid-whorl, with well-marked
lunulae; ornament obscure spiral cords with col-
labral threads near suture; labral slit long, ex-
tending around 0.5 of last whorl or more. Eoc.-
Mio., Eu.-N.Am.; Rec., Carib.-W.Pac. Fic.
131,10. *E. adansoniana (Crosse & FiscHER), Rec.,
Carib.; X 0.8 (147).

Family TROCHOTOMIDAE Cox, n. fam.
[=Ditremariinae Wenz, 1938]
Turbiniform; exhalant outlet an elongate
elliptical trema, some shells with median
constriction, generating selenizone on upper
face of whorls; base with funnellike de-
pression affecting last whorl only; peristome
discontinuous. U.T'rias.(Rhaet.)-U.Jur.

Trochotoma J.A.Eupes-DesLoNccHAMPs, 1843 [*T.
conuloides; SD S.P.Woopwarp, 1851] [=Ditre-
maria D’ORBIGNY, 1843; Rimulus p’ORBIGNY, 1842
(nom. nud.)). Columellar lip emerging from basal
depression, strongly inclined, without denticula-
tions; outer lip strongly prosocline. U.Trias.
(Rhaet.)-U.Jur.( Portland.), Eu.

T. (Trochotoma). Spire moderately elevated, coni-
cal or gradate; selenizone above mid-whorl, at
ramp angle when this is present; peripheral carina
frequent, delimiting base; ornament spiral cords.
U.Trias.(Rhaet.)-U.Jur.(Portland), Eu. Fic.
135,1. T. bicarinata (p’OrBIGNY), M.Lias., Fr.;
lab, X1 (111).

T. (Discotoma) Haser, 1934 [*Ditremaria amata
D’ORBIGNY, 1850]. Very depressed, whorls in-
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Fic. 134. Pleurotomariacea (Pleurotomariidae)
(p. 1219-1220).

creasing rapidly in diameter; ornament of upper
face transverse folds crossed by spiral cords. M.Jur.
(Bathon.)-U.Jur.(Portland.), Eu. Fic. 135,2.
*T. (Discotoma) amata (D'ORBIGNY), M.Jur.
(Calloy.), Fr.; 2a,b, X1 (111).
Valfinia Cox, 1958 [pro Didymodon P.FiscHER,
1885 (non BLAKE, 1863)] [*Trochus quinquecinc-
tus Z1ETEN, 1832]). Like Trochotoma (s.s.), but
with 1 or 2 blunt denticles on columellar lip;
spiral cords beaded. Jur., Eu. Fic. 135,3. *V.
thurmanni (pELorior), U.Jur.(Kimm.), Fr.; 3a0,

xX1.3 (111).
Family SCISSURELLIDAE Gray, 1847

[nom. transl. Gray, 1857 (ex Scissurellina Gray, 1847)]
[Help in preliminary organization of data was given by Miss
GRrAce Jounson and is here acknowledged.]

Shell small, porcelaneous except for thin
nacreous layer within; few-whorled, tur-
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binate to depressed; outer lip with slit or

hole; operculum round, multispiral, with
central nucleus (138, 147). U.Cret.-Rec.

Scissurella p’OrBioNY, 1824 [*S. laevigata; SD
Gray, 1847] [=Schismope JeFFrEys, 1856;
Woodwardia Crosse & FiscHer, 1861]. With open
anal slit extending back from aperture, generating
a selenizone.

S. (Scissurella). Spire flattened, selenizone on
upper half of whorl. U.Cret.-Rec., cosmop.
Fic. 136,1. *S. laevigata, Rec., Medit.; la,b,
X 15 (213).

S. (Anatoma) Woobpwarp, 1859 [*S. crispata
FLEMING, 1828] [=Schizotrochus MONTEROSATO,
1877 (obj.)]. Spire somewhat elevated; slit on
middle portion of whorl, selenizone weak. Plio.-
Rec., cosmop. Fic. 136,4. *S. (A.) crispata,
Rec., North Sea, X 10 (147).

Incisura Heprey, 1904 [*Scissurella lyttletonensis
SmitH, 1894]. Auriform, last whorl large; slit in
outer lip short. Rec., Australasia.

I. (Incisura). Whorls smooth. Rec., N.Z. Fic.
136,3. *1. (1.) lyttletonensis (Smith), Rec., N.Z.,
X 15 (147).

I. (Scissurona) IREDALE, 1924 [*Scissurella rosea
HepLey, 1904]). Early whorls with fine collabral
riblets. Rec., Australasia.

Sinezona FiNLay, 1927 [*Scissurella brevis HEDLEY,
1904] [=Schismope aucTT. (non JEFFREYs);
—=Woodwardia auctT. (non CrossE & FiscHER)].
Slit closed at lip margin, leaving a foramen in
outer lip. Plio.-Rec., Eu.-N.Am.-Australasia.
Fic. 136,2. *S. brevis (HEDLEY), Rec., N.Z.; X 15
(147).

Family HALIOTIDAE Rafinesque, 1815

[nom. transl. et correct. FLEMING, 1822 (ex Haliotidia
RAFINESQUE, 1815, subfamily name)] [=Schismatobranchia
Gray, 1821]

Shell auriform, depressed, with spire more
or less strongly excentric and protruding
only slightly or not at all; aperture broad,
occupying most of underside; to left of
aperture a broad, smooth labial area, beyond
which narrow base of shell is just exposed
in some species; shell wall with spiral row
of small tremata, commonly on tubular pro-
jections, which become infilled progressively
during growth, the last few (5 to 9) re-
maining open and serving as exhalant out-
lets; interior nacreous; no operculum.

?Cret., Mio.-Rec.

Records of Haliotis from the Cretaceous
need confirmation. H. antiqua BINKHORsT,
1861, from Maastricht, was thought by
Kaunnowen (1898) to be a trochid. The
type of H. cretacea Lunpcren, 1894, from
Sweden, needs re-investigation. H. lomaen-
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Fic. 135. Pleurotomariacea (Trochotomidae) (p. 1220-1221).

sis AnpErsoN, 1902, Chico Group of Cali-
fornia, was rejected as a haliotid by Woop-
rING (1931) but accepted by Voxkes (1935).

The researches of Crorrts (1929, 1937,
1955) on the anatomy and larval ontogeny
of this family, and of Yonce (1947) on
respiratory processes, are of great impor-
tance for the understanding of the Pleuro-
tomariina. Only one genus, divided into sev-
eral more or less intergrading subgenera, is
here recognized, although generic rank has
recently been claimed for Exohaliotis, on
anatomical as well as conchological grounds.
Haliotis Linn£, 1758 [*H. asinina; SD MONTFORT,

1810] [=Teinotis Apams & Apams, 1854 (obj.);

Haleotis BinkHoRrsT, 1861 (obj.); Tinotis FiscHER,
1885 (obj.)]. ?Cret., Mio.-Rec., cosmop.

H. (Haliotis). Shell elongate and narrow, with
apex very eccentric, almost marginal; ornament
of spiral cords, almost obsolete on latter half
of last whorl except on abapical side of tremata.
Rec., IndoPac. Fic. 1374. *H. (H.) asinina,
Philippines; X 0.7 (213).

H. (Euhaliotis) Wenz, 1938 [*H. midae LINNE,
1758]. Labial area in adult shell forming pro-
jecting flange, outer edge of which forms shell
periphery; ornament of prominent wavy trans-
verse lamellae. Rec., S.Am., S.Afr.

H. (Exohaliotis) CorroN & GoprRrEY, 1933 [*H.
cyclobates PERON & LESUEUR, 1816]. Almost cir-
cular; spire more elevated than in other sub-
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genera; ornament numerous nodose spiral cords
and collabral rugae. Rec., Austral.

H. (Marinauris) IrRepaLe, 1927 [*M. melculus;
SD WEeNz, 1938]. Rather small for genus, apex
not strongly excentric; no angulation at row of
tremata; tremata large; ornament spiral cords on
abapical side of tremata or on entire surface. Rec.,
Austral.

H. (Notohaliotis) Corton & Goprrey, 1933 [*H.
naevosa MarTYN, 1784 (not binominal) —H.
rubra Leach, 1814]. Tremata on tubular pro-
jections situated on angulation separating upper
whorl surface from flat or concave outer face;
ornament spiral cords and threads crossed by
irregular transverse ribs oblique to collabral lines.
Mio.-Rec., Austral. Fic. 137,3. *H. (N.) rubra
Leach, Rec.; X0.7 (213).

H. (Ovinotis) Corron, 1943 [*H. ovina GMELIN,
1791]. Tremata on tubular projections situated
on angulation less pronounced than in N.
(Notohaliotis); ornament knobby, transverse ribs
oblique to collabral lines, and obscure spiral
threads. Mio.-Rec., IndoPac.-Austral.

H. (Padollus) MonTrorT, 1810 [*P. rubicundus
MonTtrorT (non Haliotis rubicunda RODING,
1798) ?=H. scalaris LeacH, 1814, or perhaps H.
parva LINNE, 1758] [=Neohaliotis CoTTON &
Goprrey, 1933]. With broad spiral rib on ad-
apical side of tremata, corresponding groove on
interior of shell, and prominent thin collabral
lamellae on adapical side of rib; tremata on
tubular projections on second rib, and commonly
a row of frilly projections near periphery. Rec.,
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(p. 1221).

Austral.-IndoPac.-S.Afr. Fic. 137,2. H. (P.)
scalaris LEAcH, Austral.; X 0.5 (168).

H. (Paua) Freming, 1952 [*H. iris MARTYN,
1784 (specific name validated ICZN)]. Of few
whorls, cap-shaped, last whorl rising above level
of submarginal apex; even convexity of surface
modified by only slight angulation at row of
tremata; labral area broad, its margin forming
shell periphery; ornament collabral and oblique
undulations, and spiral cords. Mio.-Rec., N.Z.-
Japan.

H. (Sanhaliotis) IREDALE, 1929 [*H. varia LINNE,
1758]. Even convexity of surface interrupted by
only slight angulation at row of tremata; orna-
ment spiral cords, commonly nodose. Mio.-Rec.,
IndoPac.-Calif.-Austral .-W.Afr.

H. (Schismotis) Gray, 1856 [*S. excisa—=*Haliotis
albicans Quoy & GaiMmarp, 1834, *=H. laevigata
Downovan, 1808]. Large; whorls evenly convex,
smooth except for almost obsolete spiral striae;
tremata small, flush. Rec., Austral.

H. (Sulculus) Apams & Apawms, 1854 [*H. incisa
Reeve, 1846; SD Cossmann, 1918]. Small to
medium-sized; tremata on angulation separating
upper whorl surface from concave outer face;
ornament spiral striae or cords and (in some
specimens) irregular transverse ridges or nodes.
Mio.-Rec., Medit.E.Atl.-Japan-N.Z. Fic. 137,1.
H. (S.) tberculata Linng, Rec., Guernsey; Ia,b,
abapertural and apertural sides, X1 (213).

PLEUROTOMARIACEA
Family UNCERTAIN

?Ceratopea UrricH, 1911 [*C. keithi]. Genus
known from its relatively large heavy horn-shaped
operculum with inner end pitted for muscle at-
tachment, in some showing evidence of a pair of
retractor muscles; outer side with blunt angula-
tion that probably corresponds to a peripheral
angulation of shell, upper surface set off from
parietal surface by a rounded ridge and sharp
change of direction of growth lines; inner surface
sharply rounded and lower surface gently arched,
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with growth lines broadly concave toward shell.
[Small wedge-shaped calcareous opercula that
differ in form from the type species of Ceratopea
have been referred to this genus but they seem
more likely to belong to Orospira or undescribed
relatives of it.] L.Ord., N.Am.-Eu. Fic. 138,1.
*C. keithi, Va; Ilcd, views of operculum from
below and above; 15, view showing peripheral
carina; la, oblique view into attachment pit; all
X1.

Spirotomaria KokeN, 1925 [*Pleurotomaria rudis-
sima  Koken, 1897]. Turbiniform; narrowly
phaneromphalous; labrum gently prosocline and
convex above selenizone and also below except
close to selenizone; numerous spiral threads. M.
Ord., Eu. Fic. 138,6. *S. rudissima (KokKEN),
Est.; X1 (80).

Ptychozone PERNER, 1907 [*Worthenia aberrans
Perner, 1903]. Turbiniform, with inconspicuous
broad selenizone high on rounded outer whorl
face; sharp spiral threads and growth lines. U.Si.,
Eu. Fic. 138,4. *P. aberrans (PERNER), Czech.;
X2.7.

Platyconus PerNER, 1907 [*Pleurotomaria (Platy-
conus) incumbens]. Trochiform, with relatively
low spire and rounded anomphalous base; seleni-
zone roundly convex; fairly strong transverse and
spiral cords, former prosocline above and below
selenizone. U.S:l., Eu. Fic. 138,5. *P. incum-
bens (PERNER), Czech.; X 1.

Gyroma OgeHrerT, 1888 [*Pleuroromaria bacon-
nierensis). Turbiniform, narrowly phaneromph-
alous; with broad selenizone and seemingly short
slit; spiral and collabral threads. [When better
known this genus may prove to be the same as
Ptychozone PerNER.] L.Dev., Eu. Fic. 138,3.
*P. baconnierensis (OenLErT), Fr.; X3.7 (108).
Trachybembix ]J.Boum, 1895 [*Pleurotomaria juno-
nis Krrre, 1894; SD Diener, 1926} [=Trachy-
bembyx DiENEr, 1926 (obj.)]. Rather small,
turbiniform, variably phaneromphalous; base
strongly convex; last whorl with 3 carinae, one
juxtasutural, one median, 3rd at margin of base
and in some shells overlapped on spire; collabral
lines or ridges present in some; narrow selenizone
between 2 ridges said to be carried by median
carina, [The presence of this selenizone is not
obvious in published figures and needs verifica-
tion; if there is no selenizone, the genus should
be removed from the Pleurotomariacea.) M.Trias.
(Ladin.), Eu. Fic. 138,2. *T. junonis (KitTL),
S.Tyrol.; X 1.5 (65).

Transylvanella Kurassy, 1937 [*T. acmaciformis].
Low trochiform, broadly phaneromphalous, sharp-

ly carinate at periphery; spire coeloconoid, its
whorls flat, with spiral cords; selenizone just above
periphery; aperture low, oblique. U.Trias.(Carn.),
Eu. Fic. 123,5. *T. acmaeiformis,
X 1.5 (84).

Hung.;
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4 Haliotis
Fic. 137. Pleurotomariacea (Haliotidae) (p. 1222-1223).

Superfamily

TROCHONEMATACEA
Zittel, 1895

[nom. transl. KNIGHT, BATTEN & YocHELSON, herein (ex
Trochonematidae ZitTeL, 1895)]

Turbiniform, with channel at labrum
within a spiral angulation about midway be-
tween sutures or higher on whorl, or with
shallow sinus at about the same position;
ornament spiral angulations, threads or
cords, or rows of nodes, with collabral
threads or growth lines; shell with nacreous

lining. M.Ord.-M.Perm.

The Trochonematacea and Trochonemati-
dae have usually been made a catchall for
several heterogeneous groups of fossil
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Mollusca—Gastropoda

Padollus

Notohaliotis

gastropods of the Paleozoic and Mesozoic,
but are here greatly reduced. According to
either conception, they include only extinct
torms. Inferences as to their anatomy and
phylogeny can, therefore, be made only from
shell features and from apparently related
forms that appear more readily understand-
able.

In Middle and Late Ordovician time,
species of trochonematacean genera (some
as yet undescribed) resembled in remark-
able detail those of the contemporary pleu-
rotomariacean family Lophospiridae. It is,
therefore, thought that the Trochonematacea
were derived from the latter family. They
differ chiefly in that the deep labral sinus
or slit of the Lophospiridae is replaced by
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Fic. 138. Pleurotomariacea (Family Uncertain) (p. 1223).

an internal channel in a homologous posi-
tion. It seems very possible that the more
primitive trochonemataceans retained paired
ctenidia, as was almost certainly true of the
Lophospiridae, but that the right-hand
ctenidium was lost in later genera, the anal
tube moving to the right and the channel
or sinus in the lip becoming vestigial.

Family TROCHONEMATIDAE Zittel,
1895

With characters of superfamily. M.Ord.-
M .Perm.

Proturritella Koken, 1889 [*P. gracilis] [Gonio-
nema KokeN, 1896; Pseudeunema CossMANN,
1899 (pro Gonionema Koxken, 1896); Nemato-
trochus Koken, 1925]. With subangular labral
sinus culminating on median of 3 spiral carinae;
narrowly phaneromphalous; ornament cancellate.
M.Ord., Eu. Fic. 139,6. *P. gracilis, Swed.;
%27,

Trochonema SALTER, 1859 [*Pleurotomaria umbili-
cata HaLr, 1847]. Turbiniform to aciculate, with
a major spiral angulation having channel within;
later whorls disjunct in some forms. M.Ord.-L.
Dev., N.Am.-Eu.-NE.Asia.

T. (Trochonema). Turbiniform; narrowly phan-

eromphalous; with 4 spiral angulations; sutures
channeled. M.Ord.-U.Ord., N.Am.-Eu.-NE.Asia.

Y
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Fic. 139,7. *T. (T.) umbilicatum (HarrL),
M.Ord., Can.(Que.); X2.

T. (Eunema) SaLTER, 1859 [*Eunema strigilla-
tum]. Much like Trochonema (s.s.) but with
high spire. M.Ord.-U.Sil., N.Am.-Eu. Fic.
139,1. *T. (E.) strigillatum (SaLTER), M.Ord.,
Can.(Que.); X1.3.

T. (Trochonemopsis) Meex, 1872 [*Trochonema
tricarinata). Much like Trochonema (s.s.) but
with 3 spiral angulations; suture not channeled.
L.Dev., N.Am. Fic. 139,2. *T. (T.) tricari-
natum (MEegx), L.Dev., Ohio; X1.3.

Amaurotoma KNiGHT, 1945 [*Pleurotomaria sub-
sinuata MEek & WorTHEN, 1861]. Turbiniform,
with shallow sinus high on labrum; ornament of
spiral cords and collabral threads (72, p. 583).
Miss.-Penn., N.Am. Fic. 139,4. *A. subsinuata
(MEek & WORTHEN), M.Penn., Ill.; X5.

Cyclobathmus KnicuT, 1940 [*Trepospira haworthi

Beepe, 1907]. Turbiniform, gradate; broad shal-
low sinus in lip above shoulder angulation; orna-
ment of spiral cords. (68, p. 314). M.Perm., N.
Am.-Eu.-NC.Asia. Fic. 139,3. *C. haworthi
(Beepe), M.Perm., Tex.; X8.

?Cyclites KniGHT, 1940 [*Pleurotomaria multili-
neata Girty, 1908, —=Wortheniopsis depressa
Beepg, 1907]. Low, turbiniform, slightly gradate;
channel within shoulder angle; ornament of
spiral cords or threads (68, p. 310). M.Perm., N.
Am.-NC.Asia-SC.Asia-SE.Asia. Fic. 139,5. C.
depressus (Beepe), Tex.; X6.

009 University of Kansas Paleontological Institute
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Superfamily FISSURELLACEA
Fleming, 1822

[rom. transl. Cox, 1959 (ex Fissurelladae FLEMING, 1822)]
[Help in preliminary organization of data, given by Miss
GRACE-JOHNSON, is here acknowledged}

Shell conical, porcelaneous; protoconch
spiral; with perforation, slit, notch, or emar-
gination for passage of exhalant current;
muscle scar horseshoe-shaped, open an-

teriorly (138,147). Trias-Rec.
Family FISSURELLIDAE Fleming, 1822

[#om. correct. p’OnsicNY, 1839 (pro Fissurelladae FLEMING,
1822)]

With characters of superfamily. Trias.-
Rec.

Subfamily EMARGINULINAE Gray, 1834

[nom. transl. CossMaNN, 1888 (ex Emarginulidae Gray,
1834)]

Apex present in most forms; when wholly
removed by perforation, apex replaced by
projecting shelf within; slit anterior to apex.
?Trias., Jur-Rec.

Emarginula Lamarck, 1801 [*E. conica]l [=Emar-
ginulus MonTrorT, 1810 (0b).); Imarginula Gray,

1821 (obj.)). Slit of varying extent; apex varying

in position; no septum within. ?M.Trias., L.Jur.-
Rec., cosmop.

E. (Emarginula). Slit long and narrow, seleni-
zone depressed between two ribs; shell short-
ovate, elevated; ornament radial riblets can-
cellated by collabral threads. ?M.Trias., Rec.,
Eu.-N.Am.-S.Am.-Australasia. Fic. 140,1. *E.
(E.) conica, Rec., Eng.; la-c, X3 (184).

E. (Altomarginula) Haser, 1932 [*E. desnoyersi
J.A .Eupes-DesLoNGcHAMPS, 1842]. Very elevated,
with apex pointing to rear and located above
margin; slit deep, selenizone in well-impressed
groove; ornament radial threads. M.Jur.( Bathon.),
Eu. Fic. 140,7. *E. (A.) desnoyersi, Fr.; X3
(147).

E. (Arginula) PaLMmER, 1937 [*E. arata CONRAD,
1933]. Larger than E. (Emarginula), slit broader
and shorter, selenizone not depressed between
two ribs. M.Eoc., SE.USA.

E. (Entomella) Cossmann, 1888 [*E. clypeata
LaMarck, 1803]. Apex near posterior margin,
slit short and broad, selenizone not on a rib.
Eoc., Eu. Fic. 140,3. *E. (E.) clypeata, Eoc.,
Fr., 3a-c, X3 (215).

E. (Semperia) Crosse, 1867 [*S. paivana; SD
CossMann, 1888]. Juvenile shells as in E. (Emar-
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Fi1c. 140. Fissurellacea (Fissurellidae——Emarginulinae (p. 1226-1228).

ginula) but adults with slit closed at margin,
forming a perforation on anterior slope. Eoc.-
Rec., Eu.

E. (Subzeidora) IrepaLe, 1924 [*E. connectens

TaieLe, 1924]. Apex posterior, incurved; slit
very long. Rec., S.Pac.
E. (Tauschia) Haser, 1932 [*E. orthogonia

Tausch, 1890]. Like Emarginula (s.s.) but with
raised riblike selenizone. L.Jur., Eu.-Afr. Fic.
140,11. *E. (T.) orthogonia Tausch, L.Lias.,
S.Tyrol; 11a,b, X1.5 (147).

Austriacopsis HaBer, 1932 [*Rimula austriaca
Hornes, 1853]. Patelliform, apex not far from
median; exhalant outlet an elongate trema be-
tween apex and middle of anterior margin. Jur.
A. (Austriacopsis). Not greatly elevated; trema
pyriform, midway between apex and anterior
margin, tapering anteriorly to narrow slit; orna-
ment moderately strong radial ribs. Jur.(Lias.-
Portland.), Eu. Fic. 140,9. *4. (A.) austriaca
(Ho6rNEs), L.Lias., Aus.; 9a,b, X 1.5 (147).

A. (Puncturellopsis) Haser, 1932 [*Fissurella
acuta J.A.Eupes-DesLoNccHAMmPps, 1842]. Ele-
vated; trema elliptical, near apex; ornament ra-
dial threads. M.Jur.(Baj.-Bathon.), Eu. Fic.
140,10. *A. (P.) acuta (J.A.Eupes-DEsLoNG-

© 20(

cHAMPs), M.Jur.(Bathon.), Fr.; 10ab, X1.5
(147).

A. (Balinula) Dacqui (ex Haser, MS.), 1933
[*Emarginula? triontina Greco, 1899]. Elevated;
trema pyriform, elongate, near anterior margin;
ornament cancellate. M.Jur.(Aalen.-Baj.), Eu.

Fic. 140,6. *A4. (B.) triontina (Greco), M.
Jur.(Aalen.), Italy; 64,6, X4.5 (189).

Clypidina Gray, 1847 [*Patella notata LINNE,
1767]. Conical, surface with fine radiating ribs;
apex not recurved; anterior notch short.

C. (Clypidina). Internal groove on anterior slope
weak or wanting. Rec., S.Pac.

C. (Montfortula) Irepare, 1915 [*Emarginula
rugosa Quoy & GaiMmarp, 1834] [=Plagiorhyns
FiscHERr, 1885 (mon CHaupoir, 1848)]. Internal
groove distinct. Plio.-Rec., Australasia. Fic.
140,8. *C. (M.) rugosa (Quoy & GaimaRD), Rec.,
Austral.,, X1 (147).

Emarginella Piissry, 1891 [*Emarginula cuvieri

Aupouin, 1826]. Shell coarsely latticed; mantle

partially enveloping shell. Rec., E.Afr.-E.Indies.

Fic. 140,5. *E. cuvieri (AupouiN), Rec., Red
Sea; X1 (147).

Emersonia Hager, 1932 [*Cemoria costata EMER-
soN, 1870]. Small, cap-shaped, with posteriorly

)9 University of Kansas Paleontological

Institute
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Fic. 141. Fissurellacea (Fissurellidae:

pointing, hooklike, almost terminal apex; narrow
exhalant slit extending halfway to apex from
anterior margin and funnel-shaped internal plate
towards apex from extremity of slit; ornament
radial riblets of 2 orders, collabral threads in in-
tervals. L.Jur., Eu. Fic. 141,1. *E. costata
(Enerson), M.Lias., Ger.; exterior, interior show-
ing septum, la,b, X4 (181).

Hemitoma Swaixsox, 1840 [*Parella  tricostata
SowerBYy, 1823, ex HunipHREY MS (non GMELIN,
1791) =P. octoradiata GmeLin, 1791] [=Sub-
emarginula Gray, 1847 (obj.); Siphonella Isser,
1869 (non Hacenow, 1851)]. Shell low to mod-
crately elevated, but not conical; internal groove
distinct, with a short slit or notch anteriorly.
Eoc.-Rec., Eu.-N.Am.-S.Am.-S.Pac.

H. (Hemitoma). With several symmetrically ar-
ranged heavy ribs; selenizone not forming a
stout ridge; posterior slope not concave. Rec.,

Carib. Fic. 140,4. *H. (H.) octoradiata
(GMELIN), Rec., W.Indies; 4a,6, X1 (147).
H. (Montfortia) RécrLuz, 1843 [*Emarginula

australis Quoy & Gaimarp, 1834; SD IREDALE,

© 2009 University of Kansas Paleontological Institute

Zeidora
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Loxotoma

Zeidora

Emarginulinae) (p. 1228-1230).

1915]. Selenizone forming stout ridge; anterior
slope convex, posterior concave behind apex. Eoc.-
Rec., Eu.-N.Am.-S.Am.-S.Pac. Fic. 140,2. H.
(M.) australis (Quoy & Gainarp), Rec., Austral.,
X1 (147).
H. (Montfortista) IRepaLg, 1929 [*M. excentrica].
With concentric latticing. Rec., Austral.

Loxotoma FiscHEr, 1885 [*Emarginula neocomien-
sis D’ORBIGNY, 1843]. Like Emarginula (s.s.) but
asymmetrical, selenizone and marginal exhalant
slit forming an acute angle with mid-line of shell.
U.Jur.(Portland.)-Eoc., Eu. Fic. 141,7. *L.
neocomiensis (0’OrRBIGNY), L.Cret.(Neocom.), Fr.;
7a,b, X2 (110).

Notomella Cotton, 1957 [*Emarginula candida A.
Apants, 1852] [=Entomella CottoN, 1945 (non
CossmanN, 1888)]. Resembling Emarginula, ovate,
depressed-conical, apex recurved; anal slit long
and narrow. Tert.-Rec., Australasia-IndoPac.
Fic. 141,5. *N. candida (A.Apans), Rec., E.Indies;
Sa,b, X2 (216).

Puncturella Lowe, 1827 [*Patella noachina LINNE,
1758] [=Cemoria LeacH, 1852 (mon Risso,
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Fissurellidea

Pseudofissurella

Stromboli

Fic. 142. Fissurellacea (Fissurellidae

1826); Sipho Brown, 1827 (non Fasricius, 1823);
Vacerra IREDALE, 1924 (nonm Gopman, 1900)].
Conical, with perforation on anterior slope or near
apex entering conduit or curved shelly plate with-
in; internal groove and selenizone weak or want-
ing. Eoc.-Rec.

P. (Puncturella). Perforation near summit, apex
recurved, persistent in adult. Oligo.-Rec., Eu.-
N.Pac. Fic. 141,3. *P. noachina (LINNE),
Rec., Norway; 3a,b, X2 (147).

P. (Altrix) PaiLmer, 1942 [*Fissurella  altior
MEvYER & ALDRICH, 1886] [=Folia PALMER, 1937
(non Lonnan, 1892)]. Apex truncated by a con-
stricted perforation; internal septum thin. M.Eoc.,
SE.USA.

P. (Cranopsis) A.Apans, 1860 [*C. pelex]
| =Rimulanax IreparLe, 1924]. Perforation at
middle of anterior slope; internal groove visible.
Plio.-Rec., Eu.-IndoPac.

P. (Fissurisepta) SEGUENzA, 1863 [*F. papillosa;
SD Woobring, 1928]. Perforation at apex; in-
ternal septum strong; no internal groove; surface
sculpture weak. Mio.-Rec., Eu.-W.Atl.-IndoPac.-
Australasia.

P. (Rixa) IRepaLEk, 1924 [*Glyphis watsoni Bra-

©
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Diodorinae, Fissurellinae) (p. 1230-1231).

z1ER, 1894]. Apex truncated, closed posteriorly
by internal shelf. Rec., Austral.

Rimula DeFraNce, 1827 [*R. blainvilli; SD Gray,
1847) [=Rimularia WaLpHEIM, 1834 (obj.)].
Apical whorls present, inclined to right; perfora-
tion on anterior slope, long and narrow; no in-
ternal septum. Cret.-Rec., Eu.-N.Am.-S.Am.-Indo-
Pac. Fic. 141,2. *R. blainvilli, Eoc., Fr.; 2a-c,
X5 (147).

Rimulopsis HaBer, 1932 [*Emarginula goldfussi
RoeMer, 1836]. Small, cap-shaped, apical region
narrow, extending well beyond posterior margin,
apex slightly recurved; ornament symmetrical ra-

dial ribs and collabral threads. Elliptical trema
on anterior slope. Jur., Eu.

R. (Rimulopsis). Anterior slope with broad median
rib bearing selenizone and small trema placed
some distance from anterior margin. Jur.(Lias.-
Portland.), Eu. Fic. 141,6. A. deslongchampsi
(Cossmann), M.Jur.(Bathon.), Eng.; 6a,b, X6
(104).

R. (Koniakaua) Dacout, 1933 (ex HaBer MS)
|*Rimula multistriata Zirrer, 1873]. Trema
midway between apex and margin; selenizone in
deep groove. U.Jur.(Tithon.), Eu. Fic. 141,8.

2009 University of Kansas Paleontological Institute
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*R. (K.) multistriata (ZirTEL), Czech.; 84,6, X5
(157).

Scutus MonTrorT, 1810 [*S. antipodes] [=—Par-
mophorus DEBLAINVILLE, 1817 (obj.); Parmophora

DesMaresT, 1859 (obj.); Parmaphora BownbicH,
1822 (obj.); Scurum Sowersy, 1842 (obj.);
Aviscutum IREDALE, 1940). Depressed, oblong,
apex not absorbed; selenizone wanting; muscle
scar near margin. Eoc.-Rec., Eu.-Austral.-IndoPac.
S. (Scutus). Shell large, truncate anteriorly,
smooth. Mio.-Rec., Eu.-IndoPac.-Australasia.
Fic. 141,9. *S. (S.) antipodes, Rec., SE.Austral.;
X 0.5 (147).

S. (Nannoscutum) IREDALE, 1937 [*N. forsythi].
Shell small, stout, with strong concentric linear
sculpture. Rec., Australasia.

S. (Proscutum) FiscHer, 1885 [*Parmophorus
compressus DEsHAYEs, 1861]. Small, thin, nar-
row, anterior border rounded. Eoc., Eu.

Tugali Gray in DIEFFENBAcH, 1843 [*T. elegans,
—Emarginula parmophoidea Quoy & GAIMARD,
1834) [=Tugalia Grav, 1847 (obj.)]. Surface
radiate-cancellate; apex entire, posterior, recurved;
margin crenulate within, sinuate anteriorly. Mio.-
Rec., Australasia-IndoPac.-Antarct.

T. (Tugali). Apex at posterior third. Mio.-Rec.,
IndoPac.-Australasia. Fic. 141,4. *T. (T.)
parmophoidea (Quoy & Gammarp), Rec., N.Z;
4a,b, 0.7 (147).

T. (Parmophoridea) Wenz, 1938 [*Tugalia ant-
arctica STREBEL, 1907] [=Parmaphorella StrE-
BEL, 1907 (non MaTTHEW, 1886)]. Apex above
posterior margin; selenizone short. Rec., Antarct.

Zeidora A.Apams, 1860 [*Z. calceolina) [=Crepi-
emarginula SEGuENza, 1880; Legrandia BEDDOME,
1883 (mon Hanvrey, 1872)]. Apex posterior, re-
curved; selenizone on anterior slope, with elevated
edges and anterior slit; septum within on posterior
margin. Plio.-Rec., Eu.-W .Atl.-Pac.-RedSea.

Z. (Zeidora). Internal septum broad. Plio.-Rec.,
Eu.-W.Atl.-Pac. Fic. 141,10. *Z. calceolina,
Rec., Japan; 10a,6, X4 (191).

Z. (Nesta) H.Apams, 1870 [*N. candidal. Sep-
tum weak. Rec., Red Sea.

Subfamily DIODORINAE Wenz, 1938

Shell conical, apex perforate; perforation
bounded by callus within that is truncate
posteriorly; muscle scar open anteriorly,
with hook-shaped terminations (3). Jur.
Rec.

Diodora Gray, 1821 [*Patella apertura MonTAGU,
1803 = P. graeca Linng, 1758) [=Fissuridea
Swainson, 1840; Glyphis CArPENTER, 1857 (non
Acassiz, 1843); Capiluna Gray, 1857; Monodilepas
Fincay, 1927]. Ornament cancellate; margin in a
single plane, crenulate within. U.Cret.-Rec., Afr.-
N.Am.-S.Am.-Pac.-Austral.

D. (Diodora). Perforation oval, at apex. U.Cret.
Rec., Afr.-N.Am.-S.Am.-W Pac.-S.Pac. Fic.

Mollusca—Gastropoda

142, 10. *D. (D.) graeca (LINNE), Rec., Medit.;
X1 (147).
D. (Austroglyphis) CorToN & Gop¥RrEY, 1934 [*D.

lincolnensis  Cotrton, 1930]. Perforation rec-
tangular. Rec., Austral.
D. (Elegidion) IRepaLE, 1924 [*D. audax]

[ =Eligidion CoTToN & GODFREY, 1945 (errore)}].

Perforation on anterior slope. Rec., Austral.
Megathura PiLsery, 1890 [*M. californica — Fis-
surella crenulata G.B.SowerBy, 1825] [=Macro-
chasma Darr, 1915 (obj.)]. Large, perforation
large, oval; muscle scar faint; surface radiately
striate; inner margin finely crenulate. Plio.-Rec.,
Japan-W.N.Am. Fic. 142,8. *M. crenulata
(Sowersy), Rec., Calif.; 84,6, X3 (147).
Pseudofissurella Haser, 1932 [*Fissurella corallensis
BuvieNIER, 1852]. Small, rather high, apex just
posterior to median, perforation small, with slight
posterior slant; ornament fine rounded radial rib-
lets. Jur., Eu. Fic. 142,6. *P. corallensis (Buvic-
NIeRr), U.Jur.(Raurac.), Fr.; 64,6, X 7.5 (147).
Stromboli Berry, 1954 [*Fissurella beebei Hert-
LEIN & STRONG, 1951]. Perforation slanting, slight-
ly in front of apex. Rec., C.Am. Fic. 142,4. *S.
beeber (HERTLEIN & STRONG), Rec., W.Mex., X0.5
(192).

Subfamily FISSURELLINAE Fleming, 1822

Exhalant perforation at or near apex,
bordered within by a rounded callus (2).
Eoc.-Rec.

Fissurella Brucuitre, 1789 [*Patella nimbosa
Linng, 1758; SD Lamarck, 1799) [=Fissurellus
peMonTFoRT, 1810 (0bj.)]. Apex nearly central,
inner margin of shell smooth or weakly crenulate.
Oligo.-Rec., Eu.-N.Am.-C.Am.-S.Am.

F. (Fissurella). Shell with border dark internally.
Eoc.-Rec., Eu.-Atl.-Pac. Fic. 142,12. *F. nim-
bosa (LINNE), Rec., W.Indies; X0.7 (147).

F. (Balboaina) Perez-FarranTe, 1943 [*Patelia
picta GMELIN, 1791} [=Balvoina CARCELLES,
1951 (errore); Balboina PERrEz-FARFANTE, 1952
(errore)]. Like F. (Fissurella) but larger, in-
ternal callus broader. Rec., southern S.Am.

F. (Carcellesia) Perez-FarranTE, 1952 [*F.°(C.)
doellojuradoi]. Perforation with a small tooth on
either side. Rec., S.Am.

F. (Clypidella) Swainson, 1840 [*Patella pustula
GMELIN, 1791 (non LinnE, 1758) = F. punctata
Fiscuer, 1857]. Depressed, saddle-shaped, ends
elevated; perforation in front of middle; margin
somewhat crenulate, Rec., Atl.-W.Indies.

F. (Cremides) Apams & Apawms, 1854 [*F. alabas-
mites REeve, 1849; SD CossMaNN & PEvrorT,
1917]. Perforation central, shell with well-de-
veloped radial ribs; inner margin crenulate.
Oligo.-Rec., N.Am.-C.Am.

Amblychilepas PiLsery, 1890 [*Fissurella trapezina

G.B.Sowersy, 1835 = F. javanicensis LAMARCK,
1822] [=Sophismalepas IrEpaLE, 1924]. Saddle-
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shaped, shell elevated at ends; hole large; margins

of shell thickened, not crenulate. Rec., S.Atl.-S.

Pac. Fic. 142,7. *A. javanicensis (LAMARCK),

Rec., Austral.; 7a-c, X1 (147).

Atractotrema CossMANN, 1888 [*Fussurella grata
DesHavEs, 1861]. Small, perforation in front of
apex, obovate; sculpture faint. Eoc., Eu. FiG.
142,1. *A. grata (DesHayss), Eoc., Fr.; X3 (177).

Cosmetalepas IREpaLE, 1924 [*Fissurella concatenata
Crosst & FiscHER, 1864] [=Profissurellidea Wenz,
1938). Thin, depressed, surface with small rounded
pits; perforation large, oblong. Mio.-Rec., Austral.

Fissurellidea p’OrBioNY, 1841 [*F. megatrema —=
Fissurella hiantula Lamarck, 1822]. Depressed,
margin with a thickened rim, perforation large.
Eoc.-Rec., Eu.-Afr.-S.Am.-Austral.

F. (Fissurellidea). With fine radial riblets; per-
foration central. Eoc.-Rec., Eu.-S$.Am.-Austral.

Fic. 142,5. *F. (F.) hiantula (LAMARCK),

Rec., Arg.; 5a-c, X1 (147).

F. (Pupillaeca) G.B.Sowerpy, 1835 [*Fissurella
aperta GB.Sowersy, 1825] [=Pupilia, Papillaea
“Gray” of authors, spelling errors]. Marginal rim
depressed; perforation eccentric. Plio.-Rec., S.Am.-
S.Afr.

Lucapina G.B.Sowersy, 1835, ex Gray MS [*Fis-
surella cancellata G.B.Sowerey, 1835 (non Gray,
1825) = Foraminella sowerbii SowerBy, 1835 ex
GuiLping MS) [=Foraminella Sowersy, 1835 ex
GuiLpiNg MS (obj.); Chlamydoglyphis PiLsery,
1890]. Inner margin not thickened, finely crenu-
late. Mio.-Rec., W.Indies-W.N.Am. Fic. 142,
2. *L. sowerbii (SowERBY), Rec., Fla.; X1.5 (2).

Lucapinella Piisery, 1890 [*Clypidella callomar-
ginata Davr, 1872, ex CARPENTER MS; SD Pirs-
BRY, 1891]. Apex subcentral, large perforation;
crenulate within at each end, posterior margin
slightly elevated. Oligo.-Rec., W.Indies-N.Am.-S.
Am. Fic. 142,11, Rec., Calif.; X 1.5 (213).

Macroschisma G.B.Sowersy, 1839, ex Gray MS
[*Patella  macroschisma SoLanDER, 1786, ex
Humeurey MS)] [=Macrochisma Gray, 1840;
Machrochisma Swa'nson, 1840 (obj.)]. Shell long
and narrow, perforation near posterior margin. Rec.,
Australasia-SW.Pac.-IndianO.

M. (Macroschisma). Perforation long-triangular,
wide end near posterior margin. Rec., IndianO.-
SW.Pac. Fic. 142,3. *M. macroschisma (So-
LANDER), Rec., Austral.; X1.5 (219).

M. (Dolichoschisma) IrepALE, 1940 [*M. producia
A.Abams, 1854]. With broad raised ridge from
perforation to anterior margin. Rec., Australasia.

M. (Forolepas) IrepaLe, 1940 [*M. tasmaniae
G.B.Sowerny, 1862]. Shell and perforation
broader than in M. (Macroschisma). Rec., Aus-
tralasia.

Megatebennus  Piisery, 1890 [*Fissurellidea bi-
maculata DaLL, 1872]. More elevated than Fis-
surellidea. Plio.-Rec., W.N.Am.-Austral. FiG.
142,9. *M. bimaculatus (DaLL), Rec., Calif., X1
(147).
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Suborder PATELLINA von Thering,
1876

[nom. transl. Cox & KNicHT, herein (ex Patelloidea von

IneriNG, 1876)] [=Cyclobranchia (Goivruss, 1820, partim)

Gray, 1821; Docoglossa TroscHEL, 1866; Onychoglossa Sawrs,

1878; Phyllidiobranchia LANKESTER, 1883; hctérocardes Per-
RIER, 1889; Heterocardia BerNarp, 1890)

Shell conical or cap-shaped, bilaterally
symmetrical, without perforation or mar-
ginal notch, without internal septum; mus-
cle attachment scar semicircular or horse-
shoe-shaped, open on anterior side; outer
shell layer calcitic, inner layers aragonitic,
iridescent in some but not nacreous; no
operculum; living forms with single bi-
pectinate ctenidium or with circlet of small
branchiae beneath mantle margin or with
neither; pallial genital organs wanting;
heart with single auricle, ventricle not tra-
versed by rectum; radula long, docoglossate,
teeth clawlike, number in each row small,
exercising effective rasping stroke during
outward protraction of odontophore. [Habi-
tat littoral zone, clinging to rocks.] ?M.Sil.-
L.Trias., M. Trias.-Rec.

Superfamily PATELLACEA
Rafinesque, 1815

[nom. transl. Tuiere, 1925 (ex Patellidae, nom correcr.
Gray, 1834, pro Patellaria RAFINEsQUE, 1815)]

With characters of suborder. ?M.Sil.-L.
Trias., M. Trias.-Rec.

?Family METOPTOMATIDAE Wenz,
1938

Shell patelliform or helcioniform; muscle
scar horseshoe-shaped with anterior open-
ing not closed by pallial line, scar broadest
at anterior end; nature of inner shell layers
and of possible coiled protoconch imper-
fectly known. M.Sil-M .Perm.

The Metoptomatidae are seemingly repre-
sented by undescribed species and genera
occurring as far back as early Middle Ordo-
vician time. Their derivation is uncertain,
but it seems probable that they arose from
the early pleurotomarian stem or even from
the still more primitive bellerophonts. No
direct evidence can be cited to indicate that
this family was docoglossate but, on the
other hand, there is not yet enough evidence
to establish it as a superfamily unrelated to
but convergent with the Patellacea.
Palaeoscurria Perner, 1903 [*P. calyptrata; SD
CossmanNn, 1904]. Externally resembling Lepetop-
sis but musculature entirely unknown. [Existence
of supposed muscle scars described and figured
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3a, from above; 3b, interior showing scar (upper
part anterior); 3c, left side; all X1.3.

?Family SYMMETROCAPULIDAE
Wenz, 1938

[nom. transl. et correct. Cox, herein (ex Symetrocapulinae
WEeNz, 1938)]

Cap-shaped, longitudinal profile down-
curved from submedian summit to more or
less anteriorly placed and directed beak;
protoconch coiled, of 1.5 to 2 whorls, re-
tained (unless eroded) by adult shell; mus-
cle scar unknown. Trias.-Jur., ?Cret.

For lack of definite evidence to the con-
trary, this group is provisionally retained
in the Patellina, following Wenz, although
it may eventually prove to be related to the
caenogastropod family Capulidae.
Symmetrocapulus Dacqug, 1933 [*Patella rugosa
J.Sowersy, 1816 (non Roéping, 1798) = *P. tes-
soni J.A.Eupes-DesLoNGcHAMPs, 1843] [=Sym-
etrocapulus HaBER, 1932 (nom. nud.)]. Rather
large; beak at anterior third to quarter of length;
ornament radial riblets and concentric folds. Jur.,
?Cret., Eu. Fic. 144,1. *S. rugosus (J.SOWER-
BY), M.Jur.(Bath.), Fr.; 14,6, from above and left
side, X2 (147).
?Phryx BrascukEe, 1905 [*Capulus (Phryx) bilat-
eralis]. Rather small, domelike, with submedian
summit and terminal beak; no ornament except
growth striae; protoconch unknown. M.Trias.-U.
Trias., Eu.-Asia. Fic. 144,2. *P. bilateralis,
M.Trias.(Ladin.), S.Tyrol; right side, X1 (147).

la

Palaeoscurria

Lepetopsis T

Fic. 143. Patellacea (Metoptomatidae)
(p. 1231-1232).

by PERNER cannot be verified; possibly congeneric
with Lepetopsis.] M.Sil., Eu. Fic. 143,1. *P.
calyptrata, Czech.; la,b, from above and left side,
X2.7.

Metoptoma PHiLLips, 1836 [*M. oblonga; SD S.A.
MiLLer, 1889]. Helcioniform, with open horse-
shoe-shaped muscle scar; apex posterior; anterior
slope convex and posterior approximately vertical.
L. Carb.(Miss.)-Perm., N.Am.-Eu.-SE. Asia.
Fic. 143,2. *M. oblonga, L.Carb., Eng.; 2a, in-
terior, showing muscle scars; 24, steinkern, right
side; X 2.

Lepetopsis WHiTFIELD, 1882 [*Patella levettei
Wharte, 1882]. Thin patelliform, with open horse-
shoe-shaped muscle scar; apex slightly in front of Symmetrocapulus
center, posterior slope convex, anterior straight or
concave. Miss.-M.Perm., N.Am.-Eu.-SE.Asia. Fic. 144. Patellacea (Symmetrocapulidae)
Fic. 143,3. *L. levetter (WHiTE), M.Miss., Ind.; (p. 1232).

© 2009 University of Kansas Paleontological Institute
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Family ACMAEIDAE Carpenter, 1857

Shell conical, porcelaneous; respiratory
organ a single ctenidium, no branchial cor-
don. M.Trias.-Rec.

Scurriopsis GEMMELLARO, 1879 [*S. neumayri; SD
Haser, 1932]. Shell variably elevated, apex slight-
ly or well anterior to median; ornament collabral
threads with radial elements variable. M.Trias.-
U.Jur., ?L.Cret., Eu.-Afr.

S. (Scurriopsis). Well-elevated, broadly elliptical,
apex only slightly anterior to median; cancellating
collabral and radial threads on entire surface;
muscle scar (observed in type species) horseshoe-
shaped with broad anterior gap. M.Trias.-U.Jur.,
Eu., N.Afr. Fic. 145,8. *S. (S.) neumayri,
L.Lias., Sicily; 8a,6, from above and left side,
X1 (130).

S. (Hennocquia) WEenz, 1938 (ex Haser, 1932,
nom. nud.) [*Patella hennocquii TERQUEM,
1855]. Only moderately elevated, ovate, with
anterior end the narrower; apex well anterior;
radial riblets almost confined to posterior end.
L.Jur.(L.Lias.), Eu. Fic. 1456. *S. (H.)
hennocquii (TerQuEM), Fr.; 6a,b, from above
and right side, X1 (224).

S. (Dietrichiella) Wenz, 1938 (ex Haser, 1932,
nom. nud.) [*Patella kindopensis DIETRICH,
1914]. Small, moderately elevated, rather nar-
rowly elliptical; apex well anterior; radial rib-
lets very obscure. U.Jur., ?L.Cret., E.Afr.-Eu.
Fic. 145,3. *S. (D.) kindopensis (DieTrICH), U.
Jur.(Kimm.), E.Afr.; 34,6, from above and left
side, X2 (130).

Marbodeia Cueror, 1887 [pro Guerangeria Coss-
MANN, 1885 (non OenLerT, 1881)] [*Patella
clypeola J.A.Eupes-DesLoNGcHAMPS, 1842]. Small,
narrowly elliptical, depressed, convex in profile
except for apex, which forms projecting stud lim-
ited by a depression; ornament depressed, rounded
radial riblets. M.Jur.(Bathon.), Eu. Fic. 145,1.
*M. clypeola (J.A.Eupes-DesLonccHamPs), Fr.;
la,b, from above and right side, X 1.5 (17).
Conorhytis CossmaNN, 1907 [*Patella squamula J.A.
Eubes-DesLoNncecHAMPs, 1863]. Moderately large,
well-elevated, broadly elliptical, apex just an-
terior to median; ornament fine squamae or
wrinkles with irregular quincuncial arrangement,
and obscure radial threads. M.Jur.(Baj.-Bathon.),
Eu. Fic. 145,7. *C. raduloides (CossMANN),
M.Jur.(Bathon.); 74,6, from above and right side,
X1 (170).

Deslongchampsia Morris & Lycerr (ex M'Coy,
MS), 1851 [*Patella appendiculata ].A.EuDEs-
DesLonccHAMPs, 1842; SD Lausg, 1868 (Tate,
1868, Appendix to S.P.Woobpwarp, Manual of Mol-
lusca, p. 39, designated D. eugenei MoRrris &
LycerT as type species in the same year, but
LauBke’s designation is here accepted)]. Of small-
medium size, cap-shaped, rather depressed, sub-
orbicular, with apex anterior to median and point-
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ing anteriorly; broad, smooth sulcus runs from
apex to rounded lobelike projection of anterior
margin; remainder of surface radially costate. M.
Jur.(Bathon.)-U.Jur.(Oxford.), Eu. Fic. 145,2.
*D. appendiculata (J.A.Eupes-DEsLoNGCHAMPS),
M.Jur.(Bathon.), Fr.; 2a-c, from above, anterior,
and left side, X1 (147).
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Scurria

Fic. 146. Patellacea (Acmaeidae
(p. 1234).

Acmaeinae)

Hamptoniella Wenz, 1938 [pro Hamptonia HABER,
1932 (nom. nud.) non Warcort, 1920] [*Um-
brella? hamptronensis Morris & Lycerr, 1851].
Small, circular, flat or almost so; apex submedian;
surface with straight or undulating low, rounded,
subradial ribs, increasing outward by intercala-
tion and forking. M.Jur.(Bathon.), Eu. Fic.
145,5. H. hamptonensis (Morris & LycerT), Eng.;
5a,b, specimens from above, X 1.8 (Cox, n).

Acmaea EscuscHoLTz, 1833 (ICZN Op. 344, 1955)
[*4. mitra; SD DaLr, 1871] [=Niveotectura
Hazg, 1944]. Smooth to radially ribbed, oval, apex
mostly subcentral; muscle impressions joined by a
thin line anteriorly. Oligo.-Rec., Pac.

A. (Acmaea). Apex central, shell white, nearly
smooth. Pleist.-Rec., W.N.Am. Fic. 145,9. *A.
(A.) mitra, Rec., Washington; left side, X2
(147).

A. (Actinoleuca) OvLvERr, 1926 [*Patella camp-
belli FiLuor, 1880]. High, finely ribbed. Oligo.-
Rec., Australasia.

A. (Asteracmea) OLIVER, 1926 [*Helcioniscus
illibratus Verco, 1906]. Rec., Australasia.

A. (Atalacmea) IRepALE, 1915 [*Patella fragilis
SowerBy, 1823]. Small, thin, apex in front of
center. Mio.-Rec., N.Z.

A. (Chiazacmea) OLIVER, 1926 [*Patelloida flam-
mea Quoy & GAIMARD, 1834]. Rec., S.Pac.

A. (Collisella) Darr, 1871 [*A4. pelta Escu-
scHoLTz, 1833]. Larger than A. (Acmaea), ex-
teriorly dark colored, a colored margin within;
sculpture various. Pleist.-Rec., NW.N.Am.-C.Am.

A. (Collisellina) Darv, 1871 [*Patella saccharina
LinnE, 1758]. Rec., IndoPac.

A. (Conacmea) OLIVER, 1926 [*A. parviconoidea
SuTER, 1907]. Rec., Australasia.

A. (Conoidacmaea) Hase, 1944 [*Patella heroldi
DuNKER, 1861]. Pleist.-Rec., Japan.

A. (Kikukozara) Hase, 1944 [*Collisella (K.)
langfordi). Rec., Japan.

A. (Naccula) Ireparg, 1924 [*Nacella parva Ax-
Gas, 1878 = Patelloida punctata Quoy & Gaim-
ARD, 1834]. Rec., Australasia.

A. (Notoacmea) IREpALE, 1915 [*Patelloida pile-
opsis Quoy & Gaimarp, 1834]. Plio.-Rec., Japan-
Australasia.

A. (Parvacmea) IrepaLe, 1915 [*A. daedala
SuTer, 1907]. Small, thin, beaks well forward,
hooked. Oligo.-Rec., N.Z.

© 2009 University of Kansas Paleontological Institute

Mollusca—Gastropoda

A. (Patelloida) Quoy & Gaimarp, 1834 [*P. ru-
gosa; SD Gray, 1847]. Radially ribbed; with
strong color markings as in 4. (Collisella). Rec.,
IndoPac. Fic. 1454. *A4. (P.) rugosa (Quoy &
Gaimmarp), Rec., E.Indies; 4a,b, exterior and in-
terior, anterior toward top, X1 (147).

A. (Radiacmea) IrepaLE, 1915 [*4. cingulata
HurTon, 1883]. Rec., S.Pac.

A. (Subacmea) OLVER, 1926 [*Notoacmea scopu-
lina]. Rec., Australasia.

A. (Tectura) Gray, 1847 [*Patella parva DaCosra,
1778 = P. virginea MULLER, 1776] [=Erginus
JerrrEys, 1877]. Apex high, in front of center,
ribbing weak, radial and concentric. Plio.-Rec.,
Eu.

A. (Thalassacmea) OLIVER, 1926 [*Nortoacmea
badia]. Rec., N.Z.

Lottia Gray, 1833 [*L. gigantea G.B.SowEersy,
1834; SD Darv, 1871] [=Tecturella CARPENTER,
1860 (mon StimpsoN, 1854); Tecturina CARPEN-
TER, 1861, Lecania CARPENTER, 1866 (nmon Mac-
QUART, 1839), pro Tecturella). Large, low, apex
nearly marginal; muscle impressions joined by a
curved line. Rec., W.N.Am.

Pectinodonta DaLvr, 1882 [*P. arcuata). Low, some-
what arched, apex blunt, subcentral; animal blind;
in deep water. Rec., Atl.-Japan. Fic. 146,1. *P.
arcuata, Rec., W.Indies; X2 (147).

Potamacmaea PeiLe, 1922 [*Tectura fluviatilis
Branrorp, 1868]. Rounded, finely radially ribbed;
in brackish to fresh water. Rec., India.

Scurria Gray, 1847 [*Patella scurra Lesson, 1841].
High, apex subcentral; sculpture more concentric
than radial. Rec., W.S.Am. Fic. 146,2. *S.
scurra (LEssoN), Rec., W.S.Am.; X1 (147).

Family PATELLIDAE Rafinesque, 1815
[nom. correct. Gray, 1834 (pro Patellaria RAFINEsQUE, 1815)]

Iridescent to porcelaneous within; with
a branchial cordon (pallial gill lamellae) but
no true ctenidium. ?Jur., Eoc.-Rec.

Subfamily PATELLINAE Rafinesque, 1815
[nom. transl. THierLe, 1929 (ex Patellidae, nom. correct.
GraAy, 1834, pro Patellaria RAFINEsQUE, 1815)]

Shell strong and solid, interior iridescent;
embryonal shell not evident. ?Jur., Rec.

Patella LinNg, 1758 [*P. vulgata; SD FLEMING,
1818] [=Patellaria GMELIN, 1793; Patellus MoNT-
ForT, 1810 (obj.); Patellopsis THIELE in TROSCHEL,
1891 (non Nosreg, 1896); Costatopatella PALLARY,
1912; Granopatella, Laevipatella ParLary, 1920].
Round to elliptical, apex subcentral; rarely smooth.
?U.Cret., Eoc.-Rec., Eu.-Afr.-C.Am.-Pac.-IndoPac.-
Austral.-E.Asia.

P. (Patella). Oval, with strong radial ribs, apex
nearly central. ?U.Cret., Eoc.-Rec., Eu.-Afr.
Fic. 147,2. *P. (P.) vulgata, Rec., Fr.; from
above, anterior toward top, X1 (147).




Archaeogastropoda—Patellina—Patellacea

Helcion

Fic. 147. Patellacea (Patellidae
(p. 1234-1235).

Patellinae)

P. (Ancistromesus) Darr, 1871 [*P. mexicana
Broperip & SowkerBy, 1829]. Adult very large
and solid. Pleist.-Rec., W.C.Am.

P. (Cymbula) Apams & Apams, 1854 [*P. com-
pressa LINNE, 1758]. Large, elongate-ovate, finely
ribbed. Rec., IndoPac.

P. (Olana) Apams & Apams, 1854 [*P. cochlear
Born, 1778]. Anterior margin prolonged, shell
spoon-shaped. Rec., S.Afr.

P. (Patellastra) MoNTEROsATO, 1884 [*P. lusitanica
GMELIN, 1791]. Rounded; radial ribs weakly
nodose. Mio.-Rec., Eu.

P. (Patellidea) THieLe in TRoscHEL, 1891 [*P.
granularis LINNE, 1758]. Rec., S.Afr.

P. (Patellona) THieLe in TroscHEL, 1891 [*P.
granatina LINNE, 1758; SD TomriN, 1931]. Rec.,
S.Afr.-W.Afr.

P. (Penepatella) IrReDALE, 1929 [*Penepatella in-
quisitor]. Rec., Austral.-Japan.

P. (Scutellastra) Apams & Apams, 1854 [*P. pli-
cata Born, 1778 = P. barbara LinNE, 1758]
[=Patellanax IrepaLE, 1924]. ?Eoc., Rec., Pac.

Helcion peMontrorT, 1810 [*Patella pectinata

Born, 1778]. Rather thin-shelled, cap-shaped, apex

submarginal. ?Jur., Plio.-Rec., Eu.-Afr.-Pac.

H. (Helcion). Radially ribbed. ?Jur., Rec., Eu.-
Afr.-Pac. Fic. 147,1. *H. (H.) pectinatus
(BorN), Rec., S.Afr.; Ia,b, from above and left
side, X1 (147).

H. (Ansates) Sowersy, 1839 [*Patella pellucida
LiNNE, 1758) [=Patina Gray, 1847 (cbj.)].
Apex higher than in H. (Helcion). Plio.-Rec., N.
Atl.

H. (Patinastra) TuieLe in TroscHEL, 1891 [*Pa-
tella pruinosus Krauss, 1848]. With weak radial
ribs. Rec., S.Afr.

H. (Rhodopetala) Darr, 1921 [*Nacella? rosea
Darr, 1872]. Small, smooth, apex overhanging
margin. Rec., N.Pac.

Subfamily NACELLINAE Thiele, 1929

Shell solid in some species, in others thin-
shelled to transparent; interior with metallic
glaze. Eoc.-Rec.

Nacella ScHuMACHER, 1817 [*N. mytiloides (=*Pa-
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tella mytilina HeLsLING, 1779) ]. Cap-shaped, apex

hooked. Eoc.-Rec., Eu.-S.Am.-Antarct.

N. (Nacella). Apex submarginal; shell nearly
transparent. FEoc.-Rec., Eu.-S.Am.-Antarct.
Fic. 148,2. *N. (N.) mytlina (HeLBLING), Rec.,
Strait of Magellan; right side, X1 (147).

N. (Patinigera) Darv, 1905 [*Patella magellanica
GMELIN, 1791] [pro Patinella Darr, 1871 (non
GRraAY, 1848)]. Apex nearly central, shell sturdier
than in N. (Nacella). Rec., Antarct.

Cellana H.Apawms, 1869 [*Nacella cernica] [=Hel-

cioniscus Darr, 1871). Shell fairly solid, apex

subcentral; radial ribs strong; interior brilliantly

glazed. Mio.-Rec., S.Pac.-IndoPac. Fic. 148,

1. *C. cernica (Apams), Rec., Mauritius; from

above, anterior toward right, X1 (147).

Nacella

Fic. 148. Patellacea (Patellidae
(p. 1235)

Nacellinae)

Family LEPETIDAE Dall, 1869

Small, colorless shells, conical or cap-
shaped, apex in front of center; smooth or
with inconspicuous sculpture; muscle scar
as in Acmaeidae. Animal without ctenidia
or branchial cordon. Mio.-Rec.

Lepeta Gray, 1847 [*Patella cacca MULLER, 1776].
With fine radial ribs. Plio.-Rec., Eu.-Arct.-N.Atl.-
N.Pac.

L. (Lepeta). Rather small, exterior beaded; tip of
muscle scar in front of apex. Plio.-Rec., Eu.-N.
Al Fic. 149,1. *L. (L.) caeca (MULLER),
Rec., North Sea; Ia,b, from above and right side,
X1 (147).

L. (Cryptobranchia) MippenporfF, 1851 [*Pa-
tella caeca concentrica; SD DaLvr, 1869] [=Cryp-
toctenidia DarLL, 1918 (obj.)]. Larger, nearly
smooth, tip of muscle scars not in front of apex.

Plio.-Rec., N.Pac.-Arct.
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T1c. 149. Patellacea (Lepetidae) (p. 1235-1236)

Tothia Gray, 1850 [non lothia ForBEs, 1849 (errore
pro Lottia, ICZN pend.)] [*Patella fulva MULLER,
1776] [=Pilidium ForBEs & HaNLEY, 1849 (non
MULLER, 1846) (obj.)]. Small, apex submarginal;
with fine radial ribs. Plio.-Rec., Eu. Fic. 149,
3. *L. fulva (MULLER), Rec., Scot.; right side,
X2 (147).

Propilidium Forees, 1849 [*Patella ancyloides
Forees, 1840] [=Rostrisepta SEGUENzA, 1866].
Minute, spiral apex normally present; a small tri-
angular septum inside the beak, as in Puncturella;
surface finely cancellate. Mio.-Rec., Eu.-Arct.
Fic. 149,2. *P. ancyloides (Forses), Rec., North
Sea; left side, X5 (147).

Punctolepeta HasE, 1958 [*P. minuta]. Minute, with
reticulate ornament. Rec., Japan.

Superfamily COCCULINACEA
Thiele, 1909

[nom. correct. THIELE, 1925 (pro Cocculinoidea THIELE,
1909) ]

Resembling Patellacea but with apex
turned backward. Mio.-Rec.

Family COCCULINIDAE Dall, 1882

Shell small, conical to cap-shaped. [Deep
water.] Mio.-Rec.

Cocculina Darr, 1882 [*C. rathbuni; SD DaLi,
1908]. Shell colorless, with radiating and con-
centric sculpture; muscle scar as in Phenacolepas.
Mio.-Rec., Eu.-Atl.-N.Am.-N.Z.-E.Indies.

C. (Cocculina). Apex nearly central. Mio.-Rec.,
Eu.-EXN.Am.-W.N.Am. Fic. 150,1. *C. (C.)
rathbuni, Rec., Carib.; Iab, from above and
right side, X2 (147).

C. (Maoricrater) DerLr, 1956 [*Notoacmaea ex-
plorata DeLL, 1953]. Rec., N.Z.

C. (Notocrater) Finvcay, 1927 [*C. craticulata
SuTer, 1908] [=Coccopygia DaLL, 1889 (non
ReicHENBACH, 1862); Dallia JerFrEYs, 1883 (non
Bean, 1878)]. Apex hooked, near posterior mar-
gin; surface smooth or radially spinose. Rec.,
Atl.-N.Z.

C. (Pseudococculina) ScHepman, 1908 [*P. ru-
gosoplicata; SD Wenz, 1938]. With spiral em-
bryonal whorls persisting. Rec., E.Indies-Atl.
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Family LEPETELLIDAE Dall, 1881

[nom. transl. TuieLe, 1925 (ex Lepetellinae Dari, 1881)]
[=Addisoniidae DarL, 1882; Bathysciadidae DAUTZENBERG &
FiscHer, 1900]

Small, low to steeply conical, smooth;
apex central or behind middle, not spiral;
aperture rounded to oval. Rec.

Lepetella VerriLL, 1880 [*L. tubicola). Apex ele-
vated, nearly central. Rec., N.Atl.-Carib.-N.Z.

L. (Lepetella). Apex slightly hooked behind; shell
margin nearly circular. Rec., N.Atl.-Carib.
Fic. 150,2. *L. (L.) tubicola Rec., Mass.; right
side, X5 (147).

L. (?Tecticrater) DeLr, 1956 [*Cocculina com-
pressa SUTER, 1908]. Rec., N.Z.

L. (Tectisumen) FiNvay, 1927 [*Cocculina clypi-
dellacformis Suter, 1908]. Saddle-shaped, an-
terior and posterior margins arched upward. Rec.,
N.Z.

Addisonia DaLv, 1882 [*A. paradoxa]. Apex back
of middle, blunt. Rec., Atl.-Medit. Fic. 150,4.
*A. paradoxa, Rec., NW.Atl.; right side, X2
(147).

Bathysciadium DauTzenBerG & Fiscuer, 1900 [*B.
conicum (=*Lepeta costellata Locarp, 1898)].
Steeply conical, with radial striae. Rec., Atl.-Pac.

Fic. 150,3. *B. costellatum (Locarp), Rec.,
Azores; right side, X 10 (147).

Cocculinella TaieLg, 1909 [*Acmaea minutissima
Smith, 1904]. Low, narrow-oval. Mio.-Rec., In-
dian O.-Austral. Fic. 150,5. *C. minutissima

(SmitH), Rec., Andaman I.; 54,4, from above and
left side, X 7.5 (147).

?PATELLINA, Superfamily and Family
UNCERTAIN
The following genera of Mesozoic patelli-
form gastropods seem closely related.
Brunonia has been referred to the Siphon-
arildae and Rhy#dopilus to the Acroriidae

AL

Bathysciadium

Lepetella

A W
4 Addisonia

Cocculinella

Fic. 150. Cocculinacea (Cocculinidae, Lepetellidae)
(p. 1236)



Archaeogastropoda—Trochina
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la N Brunonia

Fic. 151. ?Patellina (Superfamily and Family Uncertain) (p. 1237).

CossmaNN, assumed also to belong to the
Pulmonata. In no specimen, however, has
the muscle scar been observed, and affinities
with the pulmonates have yet to be proved.
In the following descriptions it is assumed,
without proof, that the apex, if not median,
is anterior to median.

Berlieria peLorior, 1903 [*B. ledonica). Founded
on broadly elliptical, patelliform internal molds of
medium size; surface with concentric undulations
and curved oblique furrow running from apex
to anterior margin. U.Jur.(Argov.), Jura.Mts.(Fr.-
Switz.).

Rhytidopilus Cossyiann, 1895 [*Patella humbertina
Buvienier, 1852]. Thin, patelliform, broadly el-
liptical, with subcentral apex; surface with con-
centric undulations; two furrows bordering a
slightly elevated sector run from apex to anterior
margin. M.Jur.(Bathon.)-L.Cret.(Alb.), Eu.
Fic. 151,2. *R. humbertinus (BuvieNier), U.Jur.
(Kimm.), Fr.; 2a,b, from above and anterior side,
X2.5 (18).

Pseudorhytidopilus Cox, n.gen., herein (pro HaBERr,
1932, nom. nud.) [*P. lennieri Cox, n.sp., herein
(pro Haser, 1932, nom. nud.) (=Helcion cas-
tellana LenNIER, 1868, non Patella castellana
THurMANN & Etavron, 1861]. Like Rhytidopilus,
but lacking anterior elevated sector. L.Jur.-U.Jur.,
Eu.

Brunonia MULLER,

1898 [*B. grandis). Large,

P

©

patelliform, variably elevated, commonly asym-
metrical; apex at or anterior to mid-length; sur-
face with irregular concentric folds and (in some
specimens) a narrow anterior elevated sector, as
in Rhytidopilus. U.Cret.(L.Senon.), Ger. Fic.
151,1. *B. grandis; 1a,b, from above and right side,
X1 (206). Fic. 151,3. B. irregularis MULLER;
3a,b, from above and right side, X1 (206).

Suborder TROCHINA Cox &
Knight, 1960

[=azygobranches chiastoneures Bouvier, 1887; Trochomor-
pha Nakr, 1911]

Shell mostly conispiral, with spire not
greatly elevated, more rarely discoidal; outer
lip simple; inner shell layers and in some
forms complete shell aragonitic and nacre-
ous; operculum calcareous or corneous and
spiral in Trochacea, calcareous and multi-
spiral in Oriostomatacea, otherwise un-
known; with single bipectinate ctenidium
(left); pallial genital organs wanting; heart
with 2 auricles, ventricle traversed by rec-
tum; radula rhipidoglossate. L.Ord.-Rec.

1 Etudes géol. et pal. sur l'embouchure de la Seine, p.
80, pl. 8B, figs. 8,8a. Diagnosis: Large Pseudorhytidopilus
orbicular in outline. The species and genus (as subgenus
of Scurria) were proposed by Haser with bibliographic ref-
erences but without diagnoses, thus requiring validation be-
fore they can be recognized under the Rules.
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Superfamily PLATYCERATACEA
Hall, 1859

[nom. transl. KnicHT, BATTEN & YOCHELSON, herein (ex
Platyceridae HaLL, 1859)]

Primitively turbiniform with prosocline
labrum and nacreous inner shell lining ex-
cept in more advanced platyceratids; one
group adapted to stationary habit on calyx
of crinoids and to coprophagous feeding. L.
Ord.-M.Perm.

Threavia

Straparollina

Globonema

Raphispira

Fic. 152. Platyceratacea (Holopeidae:

Omphalonema

Mollusca—Gastropoda

There is no evidence of any exhalant sinus
or channel other than the channel at the
juncture of the parietal and outer lips, and
it 1s assumed that the right ctenidium was
lost. It is thought that the Platyceratacea
were derived independently from the Pleu-
rotomariacea, but the earliest genera recog-
nized seem to have lost all vestiges of
features suggesting a dibranchiate condi-
tion.

Antitrochus

Yunnania

12
Rhabdotocochlis

Holopeinae, Gyronematinae) (p. 1239).



Archaeogastropoda—Trochina—Platyceratacea

Family HOLOPEIDAE Wenz, 1938
Turbiniform, with or without spiral orna-

ment; usually with narrow umbilicus. L.
Ord.-M.Perm.

Subfamily HOLOPEINAE Wenz, 1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Holopeidae WeEnz, 1938)]

Without or almost without spiral orna-
ment. L.Ord.-U.Dev.

Straparollina BiLrLines, 1865 [*S. pelagica; SD pE
Koninck, 1881]. Columellar lip with thickened
triangular area below, generating a circum-
umbilical ridge. L.Ord., N.Am.-Eu. Fic. 152,2.
*S. pelagica, L.Ord., Can.(Newf.); X1.3.

Holopea Havri, 1847 [*H. symmetrica; SD BassLER,
1915] [=Litiopsis SaLtTER, 1866 (obj.); Haplo-
spira Koken, 1897; Cirropsis, Tortilla PERNER,
1903; Staurospira PerNER, 1907 (non HAECKEL,
1887); Anastrophina Knieur, 1937 (pro Stauro-
spira PERNER, 1907)]. Whorls rounded, in some
species disjunct; sutures deep; final whorl may
bear coarse rounded ribs. M.Ord.-Dev., N.Am.-
Eu. Fic. 152,11. *H. symmetrica, M.Ord.,
N.Y.; X2.7.

Globonema Wen~z, 1938 [*Nematotrochus bicarina-
tus (WAHLENBERG) KoKEN, 1925 (non WAHLEN-
BERG, 1821) = Trochonema (Globonema) koken:
Wenz, 1938]. Sutures moderately deep; with low
carina at periphery above suture and another en-
circling the umbilicus; numerous collabral threads
(147, p. 228). U.Ord., Eu. Fic. 152,6. G.
kokeni (Wenz), Norway; X3.3 (80).

?Threavia Lamon, 1946 [*T. gulosa}. With carina
low on whorl (85, p. 642). U.Ord., Eu. Fic.
152,1. *T. gulosa, Scot.; X2.7 (85).

Raphispira Perner, 1903 [*R. plena]. Resembling
Holopea but with a circumumbilical cord. U.Sil.,
N.Am.-Eu. Fic. 152,10. *R. plena, Czech.;
X 1.3.

?Protospirialis CLarke, 1904 [*Plaryostoma (?)
minutissima CLARKE, 1885]. Minute, naticiform,
seemingly anomphalous. [Although very small,
probably mature.] U.Dev., N.Am.

Subfamily GYRONEMATINAE Knight, 1956

Spiral ornament dominant. M.Ord.-M.
Perm.

Gyronema UrricH in ULricH & Scorierp, 1897
[*¥Trochonema (Gyronema) pulchellum ULricH &
ScorieLp, 1897]. Narrowly phaneromphalous with
relatively few, strong spiral cords; outer lip proso-
cline; reflexed columellar lip. M.Ord.-Sil., N.Am.-
Eu.-N.Afr. Fic. 1524. *G. pulchellum (Ur-
RICH & ScoFIeELD), M.Ord., Minn.; X4.

Antitrochus WHipBoRNE, 1891 [*A4. arietinus; SD
KNiGHT, 1937]. Sinistral, with numerous spiral
and prosocline collabral threads. M.Dey., Eu.
Fic. 152,7. *A. arietinus, Eng.; X2.
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Yunnania Mansuy, 1912 [*Y. rermier:; SD Coss-

MANN, 1918]. Shell thick, anomphalous; orna-
ment of spiral cords; growth lines prosocline. Dez.-
M.Perm., SE.Asia.-N.Am.-Eu. Fic. 152,9. *Y.
termieri, L.Perm., China; X3.3.

Araeonema KnicHT, 1933 [*4. virgatum) [=Tur-
bina peKoninck, 1881 (non BrowN in HERr-
MANNSEN, 1847); Palacoturbina Wenz, 1938 (147,
p. 234) (pro Turbina peKoninck, 1881)]. Very
small; narrowly phaneromphalous; ornament of
faint spiral threads or wanting. Miss.(L.Carb.)-
Penn.(U.Carb.), N.Am.-Eu. Fic. 152,8. *A.
virgatum, M.Penn., Mo.; X 13.3.

Rhabdotocochlis Knicur, 1933 [*R. rugata]. Very
small, thick-shelled; narrowly phaneromphalous;
with strong spiral cords. Penn.-M.Perm., N.Am.
Fic. 152,12. *R. rugata, M.Penn., Mo.; X40.

Cinclidonema Kwicur, 1945 [*C. texanum]. With
shoulder below suture; anomphalous; columellar
lip slightly reflexed; ornament of numerous spiral
cords and collabral threads (72, p. 584). Penn.
(U. Carb.)-M. Perm., N.Am.-S. Am.-Eu.-SE. Asia.

Fic. 152,5. *C. texanum, U.Penn., Tex.;
x1.7.

?Omphalonema Grasau, 1936 [*O. multispiralis].
Seemingly without shoulder but with ornament
much like Cinclidonema; apertural characters un-
known. L.Perm., NE.Asia. Fic. 152,3. *O.
mudtispirale, China; X1 (48).

Family PLATYCERATIDAE Hall, 1859

[nom. correct. KNicHT, 1934 (=Platyceridae HarL, 1859)]
[=Platystomidae, Cyclonemidae, S.A.MiLLER, 1889]

Coprophagous on crinoids and cystoids
(Bowsner, 1955), the shells showing
through their range from mid-Ordovician
to late Paleozoic progressively more com-
plete adaptation to a stationary life, prin-
cipally on crinoid calices; earlier members
turbiniform or naticiform, with flat col-
umellar lip but with irregular prosocline
growth lines; lip becoming more uneven,
conforming to irregularities of the crinoid
or cystoid calyx, and the primitively coiled
shell uncoiling or developing other pecu-
liarities of growth as crinoids became more
elaborate in the course of time; ornament
present in more primitive stocks but grad-
ually lost. M.Ord.-M Perm.

So great is the variability induced by the
stationary habit that systematics of the
group are unusually difficult. One has trou-
ble in deciding if two markedly unlike
variations represent different genera or sub-
genera, or are actually conspecific. In the
Platyceratidae the outer shell layers are rela-
tively thick and calcitic, so that specimens
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resist solution noticeably better than many

gastropods that are more largely aragonitic.

The inner shell layers of the primitive genus
Cyclonema are seemingly nacreous and

aragonitic, but this layer appears to be lost

in the more advanced Plazyceras.

Naticonema PerNER, 1903 [*N. similare] [=Oto-
spira PernER, 1903; Naticellina Perner, 1911].
Naticiform to globular, with flat excavated col-
umellar lip; ornament wanting or consisting of
spiral growth lines and collabral irregularly sinu-
ous threads. Specimens known on crinoid calices.
M.Ord.-U.Sil., Eu.-N.Am. Fic. 153,1. *N.
similare, U.Sil., Czech.; X2.7.

Cyclonema Havrv, 1852 [*Pleurotomaria bilix Con-
rAD, 1842]. Basically turbiniform or trochiform
but variously modified by stationary coprophagous
habit; always with characteristically sharp spiral
and finer collabral threads. M.Ord.-L.Dev., N.Am.-
Eu.

C. (Cyclonema) Harr, 1852 [=Cyclonemina
PerRNER, 1907]. Turbiniform to trochiform, with
wavy surfaces and slightly irregular growth lines;
columellar lip slightly excavated or irregular.
Specimens known on crinoid calices. [The sup-
posed genus Cyclonemina is composed of dwarfed,
monstrous, or irregular individuals of several
species, normal individuals of which are referred
to Cyclonema. The irregular growth may have
been due to inability to find a suitable station
on a crinoid calyx.] M.Ord.-U.Sil., N.Am.-Eu.

Fic. 153,11. *C. (C.) bilix (Conrap), U.
Ord., Ind.; X2.

C. (Dyeria) UrricH in UrricH & ScorieELp, 1897

[*Cyrrolites costatus James, 1872]. Earlier 3 or

4 whorls rotelliform; final whorl irregularly dis-
junct; with or without ornament. M.0rd.-U.Ord.,
N.Am. F1c. 153,3. *C. (D.) costatum (James),
U.Ord., Ohio; X1.

C. (Ploconema) PernER, 1903 [*P. protendens;
SD PernEr, 1907]. Very like Cyclonema but with
final whorl disjunct. L.Dev., Eu. Fic. 153,5.
*C. (P.) protendens (PErRNER), L.Dev., Czech.;
X 1.3.

Platyceras Conrap, 1840 [*Pileopsis vetusta J.neC.
Sowersy, 1829; SD Tatk, 1869]. Subgenera vary-
ing from naticiform to completely disjunct, some
earlier species with spiral and collabral threads
or with collabral lines, some with hollow spines
arising as marginal tubes, apertural margin of
many shells deeply sinuate, conforming to irregu-
larities of crinoid calyx to which it was attached
during life. [Apertural irregularities primarily
record characters of the host crinoid, not of the
gastropod, the reentrants of some shells resembling
pleurotomarian sinuses or slits, but having no
homologous function.] S#.-M.Perm., cosmop.
P. (Tubomphalus) Perner, 1903 [*T. crenistria].

Earliest 3 or 4 whorls rotelliform, final whorl
disjunct; ornament wanting, growth lines ir-

regular. U.Si.-L.Dey., N.Am.-Eu. Fic. 153,2.
*P. (T.) crenistrium (PERNER), L.Dev., Czech.;
X1.3.

P. (Platyostoma) CoNrap, 1842 [*Platyostoma
ventricosum; SD Havrr, 1859] [=Platystoma
LinpsTROM, 1884 (non MEiGEN, 1803) (obj.);
Diaphorostoma FiscHer, 1885 (obj.); Platycerina
S.AMILLER, 1889 (obj.); Osterlina TALLANT &
Puiruie, 1956 (136, p. 59)]. Natciform with
several whorls, of which last may or may not be
disjunct; anomphalous to minutely phaneromph-
alous; irregularities of aperture relatively slight.
Sil.-Dev., cosmop. Fic. 153,13. *P. (P.) ven-
rricosum (Conrap), L.Dev., N.Y.; X1.

P. (Platyceras) [=*Acroculia PuiLLips, 1841
(obj.); Actita FaurENkoHL, 1844; Acrocylia
Acassiz, 1846 (obj.); Acrocyllis HERRMANNSEN,
1846 (obj.); Exogyroceras MEEk & WORTHEN,
1868]. Irregularly capuliform, with 1 or 2 early
whorls (or rarely more) coiled; protoconch ver-
miform; ornament commonly wanting or con-
sisting of spiral and collabral threads. [This and
P. (Orthonychia) are the most abundant, ubi-
quitous, and long-ranging members of the fam-
ily. They are not infrequently preserved on the
calices of fossil crinoids if the conditions of
burial were suitable.] Si.-Miss., cosmop. Fic.
153,4. *P. (P.) vetustum (J.0EC.SowERBY), Miss.,
Ire.; 4a, oblique apertural view; 45, apical view;
both x0.7.

P. (Visitator) PernNEer, 1911 [*V. extraneus)
[=Aulopea, Distemnostoma, Saffordella Dunsar,
1920; Cowwarrella TaLENT & PHiLLIP, 1956,
(136, p. 61)]. Coiling irregularly subtrochiform,
with 4 to 6 whorls; sinuses, one high on side
near upper suture and another near columellar
lip, point to usual station over a pair of salients
on crinoid; in some specimens a single sinus;
ornament lacking. U.Sil.-L.Dey., N.Am.-Eu.-N.
Afr. Fic. 153,6. P. (V.) tennesseense (DuUN-
BAR), L.Dev., Tenn.; X0.7.

P. (Orthonychia) Harr, 1843 [*Platyceras
(Orthonychia) subrectum Harr, 1859] [=lIgo-
ceras Havvr, 1860; Palacocapulus GraBau &
SHIMER, 1909; Geronticeras GraBau, 1936]. Very
similar to Platyceras (s.s.) but without coiling
except that the vermiform protoconch in some
specimens becomes fused to shell; ornament like
that of Platyceras (s.s.), or, more commonly, of
strong longitudinal folds produced by sinus over
strong salient on crinoid calyx. [Specimens are
common on crinoid calices.] ?8i., L.Dev.-M.
Perm., cosmop. Fic. 153,10. *P. (0.) sub-
rectum Harr, M.Dev., N.Y.; steinkern, X0.7.
P. (Praenatica) PErnER, 1903 [*Strophostylus
gregarius proeva; SD Knicur, 1941 (69, p. 270)]
[=Prosigaretus PERNER, 1907]. Naticiform to
auriform; ornament of fine lamellar growth lines
and crowded, oblique, irregular cords; columel-
lar lip slightly thickened, strongly arcuate. U.
Sil.-L.Dev., Eu.-N.Am. Fic. 153,8. *P. (P.)
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Praenatica

Cyclonema

Strophostylus Platyostoma

Fic. 153. Platyceratacea (Platyceratidae) (p. 1240-1242).



Daidia

Glyptospira

Pagodea .

Fic. 154. Microdomatacea (Microdomatidae)
(p. 1242-1243).

proevum (PErNER), U.Sil.,, Czech.; 8a, view into
aperture; 85, apical; both X0.7.

Ptychospirina PerNER, 1907 [pro Prychospira PER-
NER, 1907 (non HaLL & Crarke, 1895)] [*Hol-
opea mima PERNER, 1903; SD Cossmann, 1918].
Naticiform, with obliquely oblong aperture and
no true columellar lip; ornament wanting or com-
prising sharp, somewhat irregular collabral threads.
U.Sil.-L.Dev., Eu.-N.Am. Fic. 153,7. *P. mima
(PernERr), L.Dev., Czech.; X2.7.

Strophostylus Havr, 1859 [*S. andrewsi Harr,
1860; SD Keves, 1890) [=Helicostylus KNiGHT,
1934 (obj.)]. Naticiform, with wide aperture;
with spiral columellar plate. ?8il., L.Dev., ?Penn.,

Mollusca—Gastropoda

N.Am.
X 1.3.
?Himantonia PerNeR, 1911 [*Nerita amoena Per-
NER, 1907]. Naticiform, outer lip strongly proso-
cline; ornament of strong oblique rounded cords
with narrow interspaces normal to outer lip;
growth lines seemingly without irregularities. L.
Dev., Eu. Fic. 153,9. *H. amoena (PERNER),
Czech.; X4.

Fic. 153,12. *S. andrewsi, LDev., Md.;

Superfamily MICRODOMATACEA
Wenz, 1938

[nom. transl. KNicuT, BATTEN & YocHELsON, herein (ex
Microdominae WeNz, 1938)}

Subulate to turbiniform, with simple
rounded aperture, reflexed columellar lip
and nacreous inner shell layer. [Probably
derived from the Pleurotomariacea.] M.
Ord.-M.Perm.

Family MICRODOMATIDAE Wenz, 1938

[nom. transl. et correct. KNIGHT, BATTEN & YocHELSON, herein
(ex Microdominac WeNz, 1938) ]

Umbilicus minute; usually ornamented;
spire relatively high. M.Ord.-M.Perm.

Daidia WiLson, 1951 [*Eunema cerithioides SALTER,
1859]. Turriculate, with slight shoulder at suture
and very slight angulation about midway between
sutures; collabral threads orthocline above and
slightly prosocline below (150, p. 73). M.Ord.,
N.Am. Fic. 154,1. *D. cerithioides (SALTER),
Can.(Que.); X1 (150).

Episfaxis KnicHT, 1937 [pro Cosmina PerNer, 1903
(non Rosineau-Desvony, 1830)] [*Cosmina
complacens PERNER, 1903]. Turbiniform, with
rounded whorls and moderately high spire; orna-
ment a network of fine spiral and orthocline col-
labral threads. L.Dez., Eu. Fic. 154,2. *E.
complacens (PERNER), Czech.; X2.7.

Pagodea PerNER, 1903 [*P. concomitans]. Turbini-
form, with rounded whorls, shallow sutures, and
moderately high spire; labrum orthocline, close
to upper suture, but turning shortly to strongly
prosocline; ornament of 3 low spiral cords and
sharp lamellar collabral threads. L.Dey., N.Am.-
Eu. Fic. 154,4. *P. concomitans, Czech.; X2.7.

Microdoma MErexk & WorTHEN, 1867 [*M. coni-
cum] [=Tuberculopleura JaxowrLew, 1899;
Pleurotrochus SHERZER & GRaBAU, 1909; Microdo-
mus CossMANN, 1915 [1916] (obj.)]. Much like
Pzgodea but with higher spire and shallower su-
tures; ornament of protoconch much like that of
Pagodea, broad collabral ribs with fine threads
between them appearing on 4th whorl and 2 spiral
grooves developing gradually on later whorls,
breaking the ribs into 3 rows of pustules. L.Dev.-
L.Perm., N.Am.-Eu.-N.Asia. Fic. 154,3. *M.
conicum, M.Penn., Ill.; X6.7.
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Elasmonema

Eucochlis

Fic. 155. Microdomatacea (Elasmonematidae) (p. 1243).

Glyptospira H.Curonic, 1952 [*G. cristulara).
Much like Microdoma but with ornament of 2 or
3 strong revolving cords on sides of whorls and
3 to 5 or more weaker cords on base, all crossed
by strong lamellar rasplike, prosocline collabral
threads (14, p. 127). L.Perm.-M.Perm., N.Am.-
Eu.-SE.Asia. Fic. 154,5. *G. cristulata, M.
Perm., Ariz.; X5.3.

Family ELASMONEMATIDAE Knight,
1956

Umbilicus commonly narrow, rarely min-
ute; ornament wanting or consisting of

collabral threads. U.S:l.-U.Carb.(Penn.).

Streptotrochus Perner, 1907 [*S. rugulosus].
Trochiform, with angular periphery; labrum with
shallow sinus, growth lines orthocline above, then
slightly prosocline, next curving gently forward
to an opisthocline direction; umbilicus seemingly
narrow but not minute. U.S#., Eu. Fic. 155,4.
*S. rugulosus, Czech.; X1.3.

Discordichilus CossMaNN, 1918 [*Trochus mollis
LinpstrM, 1884]. Depressed turbiniferm, with
strongly rounded periphery; labrum strongly proso-
cline; columellar lip thickened; umbilicus narrow.
M.Sil., Eu. Fic. 155,1. *D. mollis (Linp-
sSTROM ), Gotl.; X 1.3.

Elasmonema FiscHer, 1885 [pro Callonema Hartr,

1879 (non Gonrap, 1875)] [*Loxonema bellatu-
lum HaLr, 1861; SD S.A MiLLER, 1889]. Conoid-
al, with shallow sutures; narrow funnel-like
umbilicus; ornament slightly prosocline cords.
L.Dev., N.Am. Fic. 155,3. *E. bellatulum
(HaLr), Ohio; X2.2.

Anematina KwnicHT, 1933 [*Holopea proutana
Harr, 1858]. Somewhat like Elasmonema but
with higher spire; umbilicus minute; ornament
lacking. Miss.(L.Carb.)-Penn.(U.Carb.), N.Am.-
Eu. Fic. 155,2. *A4. proutana (Harr), M.
Miss., Ind.; X4.

?Eucochlis KNicuT, 1933 [*E. perminuta]. Very
small, cyrtoconoid, with narrow umbilicus; orna-
ment of rather widely spaced, prosocline collabral
cords. Penn., N.Am. Fic. 155,5. *E. perminuta,
M.Penn., Mo.; X30.

Superfamily ANOMPHALACEA
Wenz, 1938

[nom. transl. KNiGHT, BATTEN & YOCHELSON, herein (ex
Anomphalidae WeNz, 1938)]

Rotelliform to naticiform, with prosocline
nonsinuate outer lip; narrowly phaneromph-
alous, cryptomphalous, or hemiomphalous;
columellar lip commonly thickened or cal-
lused in various ways; inner shell layers
seemingly nacreous. S:l.-M.Perm.



Isonema
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Pycnomphalus

Fic. 156. Anomphalacea (Anomphalidae) (p. 1244-1245).

Family ANOMPHALIDAE Wenz, 1938

With characters of superfamily. S:i.-M.
Perm.

?Turbocheilus PerNER, 1907 [*Turbo immaturus
Perner, 1903]. Globular, naticiform; outer lip
prosocline above, turning to opisthocline at mid-
whorl and gently prosocline below; callus-filled
umbilicus gently concave externally. M.Si., Eu.

Fic. 156,1. *T. immaturus (PerNER), Czech.;
X 1.3.

Pycnomphalus LinpstrOM, 1884 [*P. obesus; SD
Perner, 1907]. Rotelliform, with numerous
whorls and very thick shell; bearing within the
umbilicus shelf-like funicle generated by massive
thickening at base of columella. Si., N.Am.-Eu.

Fic. 156,8. *P. obesus, M.Sil., Gotl.; X2.

Isonema MEEk & WOoRTHEN, 1866 [*I. depressum
Meex & WOoRTHEN, —=Naticopsis linearis KEYEs,
1889, pro N. depressa (MEEK & WORTHEN) KEYEs,
1889 (non WiNcHELL, 1864), =I. humile MEEK,
1872. Naticiform, labrum strongly prosocline;

columellar lip thickened with heavy callus extend-
ing over umbilical region; ornament of collabral

threads or cords. L.Dev., N.Am. Fic. 156,6. 1.
humile MEEX, Ohio; X2.

Anomphalus MEEK & WoRrTHEN, 1867 [*4. rotulus]
[=dntirotella Cossmann, 1918]. Rotelliform,
whorls deeply embracing above; outer lip proso-
cline; adult columellar lip thickened, highly vari-
able from species to species, producing a variety
of umbilical characters, so that shell ranges from
heavily cryptomphalous to phaneromphalous; ex-
terior polished. M.Dev.-Penn.(U.Carb.), N.Am.-
Eu.-NE.Asia-SE.Asia. Fic. 156,4. *A. rotulus,
M.Penn., Ill.; X 10.

?Tychonia pEKoniNck, 1881 [*Natica omaliana DE
Koninck, 1843]. Depressed naticiform, with outer
lip curving forward from upper suture to about
mid-whorl, strongly prosocline below; columellar
lip thickened and developing a funicle; surface
without ornament. L.Carb., Eu. Fic. 156,2. *T.
omaliana (DEKoNINCK), Belg.; X1.3.

Straparella Fiscuer, 1885 [*Straparollus fallax DE
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Koninck, 1843]. Rotelliform, with broad, gentle
labral sinus in outer lip; columellar lip thickened
at its base, generating a funicle; ornament of
collabral threads. L.Carb., Eu. Fic. 156,7. *S.
fallax (DEKoNINCK), Belg.; X2.

Turbinilopsis pEKoNINCK, 1881 [*T. inconspicua;
SD Cossmann, 1915 [1916]]. Naticiform, with
prosocline outer lip and thickened inner lip with
longitudinal groove; narrow umbilicus with callus
wash; without ornament. L.Carb., Eu. Fic.
156,5. *T. inconspicua, Belg.; X4.

?Sosiolytes GEMMELLARO, 1889 [*S. schlotheimi].
Small, naticiform; labrum opisthocline close to
suture, turning to roundly and strongly proso-
cline a short distance below; narrowly phan-
eromphalous; ornament growth lines alone. M.
Perm., Eu. Fic. 156,3. *S. schlotheimi, Sicily;
X2.

?Eiselia Dierz, 1911 [*E. dyadica]. Small, rotelli-
form, phaneromphalous, with wide, low collabral
cords; labrum seemingly arched forward at about
mid-whorl; not well known. M.Perm., Eu.

Superfamily ORIOSTOMATACEA
Wenz, 1938

[nom. transl. KNiGHT, BATTEN & YOCHELSON, herein (ex
Oriostomatidae WeNz, 1938)]

Trochiform to discoidal, closely coiled or
disjunct; strongly ornamented with spiral
cords or spines. U.Sil.-L.Dev., ?Trias.

Family ORIOSTOMATIDAE Wenz, 1938
[=Horiostomidae Koken, 1897 (ICZN pend.}]
Closely coiled; with heavy multispiral cal-
careous operculum; shell with nacreous in-
ner layer. U.Sil.-L.Dev.

Morphotropis PerNer, 1903 [*M. aliena; SD Per-
NER, 1907]. Depressed turbiniform with moderately
wide umbilicus; whorls round, sutures deep; orna-
ment of collabral orthocline, fine threads with more
widely spaced undulating lamellae. U.Sil., Eu.
Fie. 157,1. *M. aliena, Czech.; X 1.3.

Beraunia KnicHT, 1937 [pro Eucyclotropis Coss-
MANN, 1909 (non Jorpban, 1904), Eucyclotropis
CossmanN, 1909, pro Cyclotropis PernNEr, 1903
(non TapPARONE-CANEFRI, 1883)] [*Cyclotropis
docens PernEr, 1903; SD Perner, 1907)
[=Rhabdospira Perner, 1903 (nmon DoNaLD,
1898)]. Discoidal to depressed turbiniform; whorls
rounded, with deep sutures, rarely disjunct; orna-
ment dominantly spiral. U.S:l.-L.Dev., Eu. FiG.
157,3. *B. docens (Perner), U.Sil, Czech.;
oblique apertural view with operculum, X1.3.

Oriostoma MuNIER-CHALMAS, 1876 [*O. barrandes)
[=Horiostoma FiscHer, 1885 (obj.)]. Turbini-
form; umbilicus moderately wide to narrow; orna-
ment of dominantly spiral carinae, cords or
threads with finer collabral clements, in some
species producing elaborate crenulations. U.Sil.-
L.Dev., N.Am.-Eu. Fic. 157,2. O. coronatum
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Beraunia

Fic. 157. Oriostomatacea (Oriostomatidae)
(p. 245).

LinpstréM, U.Sil, Gotl.; apertural view showing
operculum, X2 (90).

Family TUBINIDAE Knight, 1956

Mostly disjunct whorls, with more or less
expanded aperture; ornament dominantly
spiral with pustules or tubular spines aligned
on some of spiral cords; operculum un-
known, probably wanting in adult; shell
structure unknown. [The shape of the
shell suggests sedentary habits. The hollow
spines or pustules may have been functional
when they first appeared on the margins of
the aperture.] L.Dev., ?Trias.

Semitubina Cossmann, 1918 [*Tuba spinosa Quen-
sTEDT, 1852]. Whorls subturbiniform, disjunct ex-
cept for earlier ones; aperture slightly expanded;
ornament of spiral cords bearing hollow spines at
aperture. L.Dev., Eu. Fic. 158,2. *S. spinosa
(QuensTeDT), Czech.; apertural view, X2.

Tubina Owen, 1859 [*T. armara). Coiling nearly
discoidal; aperture slightly expanded at final stage;




Pseudotubina
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Meandrella

Fic. 158. Oriostomatacea (Tubinidae) (p. 1245-1246).

ornament of spiral cords, a few with long hollow
spines opening adaperturally, and finer collabral
threads. L.Dev., Eu. Fic. 158,5. *T. armata,
Czech.; oblique, X1.5.

Meandrella PerNer, 1903 [*M. sculpta]. Coiling
nearly discoidal; aperture slightly expanded; spiral
ornament numerous cords, a few of which at
early growth stages carried hollow pustules; col-
labral ornament of fine, sharp, zigzag threads
pointing abaperturally on cords and adaperturally
between. L.Dev., Eu. Fic. 158,6. *M. sculpta,
Czech.; oblique, from above, X1.3.

?Pseudotubina Koken, 1896 [*P. biserialis; SD
Diener, 1926]. Hornlike, not quite planispiral,
consisting of rather more than a single disjunct
whorl; outer face limited above and below, or
below only, by carina bearing tubercles or short
prickles that disappear near aperture; growth lines
parasigmoid on upper face, prosocyrt on lower.
U.Trias.(Carn.), Eu. Fic. 158,1. *P. biserialis,
Aus.; la-c, X2 (79).

?Colubrella Koken, 1896 [*C. squamata). Mostly
hornlike, almost planispiral, consisting of up to
two whorls circular or quadrate in cross section
and partly or wholly disjunct in most forms;
growth lines accentuated at intervals to form col-
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labral rings or lamellae, except on inner face of
whorls. M.Trias.(Ladin.)-U.Trias.(Nor.), Eu.

C. (Colubrella). Whorls partly or wholly dis-
junct, last expanded at aperture. M.Trias.
(Ladin.)-U.Trias.(Nor.), Eu. Fic. 158,3. C.
(C.) kokeni Broii, U.Trias.(Nor.), S.Tyrol;
3a,b, X1.5 (10).

C. (Keration) BroiLi,

1907 [*K. nautiliforme].
Small, nautiliform, whorls in contact, the last
only slightly expanded at aperture. U.Trias.
(Carn.), Eu. Fic. 158,4. *C. (K.) nautili-
formis, S.Tyrol; 4a-c, X1.5 (10).

Superfamily TROCHACEA
Rafinesque, 1815

[nom. transl. THieLe, 1925 (ex Trochidae Gray, 1834, nom.
correct., pro Trochinia RAFINEsQUE, 1815)]

[Some help in preliminary organization of data for Tertiary
genera was given by Miss GRACE JoHNsoN and is here
acknowledged.]

Conical, turbiniform or subglobose shells
with entire aperture; inner shell layer, and
outermost layer in some genera, nacreous;
operculum corneous or calcareous, spiral

(18, 139, 147). Trias.-Rec.

)9 University of Kansas Paleontological Institute
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Family TROCHIDAE Rafinesque, 1815

[nom. correct. Gray, 183g .’('l)’? Trochinia RAFINESQUE,
181

Subfamily PROCONULINAE Cox, n. subfam.

Conical, mostly elevated shells with acute
. . . . apex; nearly all of small or small-medium

Peristome discontinuous in most genera, ize: anomphalous or phaneromphalous;
with columellar and outer lips not in same  base more or less flattened; aperture quad-
plane. Operculum circular, multispiral, thin,

rangular; columellar lip simple or with
corneous, with central nucleus. Trias.-Rec. single plication. Trias.-U.Cret.

*1 =
v ) i
—
parn e
ffafr,vzé'a % Lo
Sy ‘) » - (\
N n 1Y
‘ . » S 3
. ; ' : Muricotrochus
Diplochilus Proconulus

. P

Trypanotrochus

Epulotrochus Discotectus Lithotrochus

Fic. 159. Trochacea (Trochidae——Proconulinae (p. 1248-1249).
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Fic. 160. Trochacea (Trochidae Chilodontinac)

(p. I1249).

Diplochilus WoénrMANN, 1894 [*D. gracilis; SD
CossmaNN, 1916] [=Wohrmannia CossMANN,
1916 (erroncously cited as 1895) (mon J.Bouwm,
1895); Raiblia Cossmann, 1916 (both pro Diplo-
chilus  WOHRMANN, mnon Diplochila BRULLE,
1835)]. Well-elevated, narrowly phaneromphalous;
base flattened; whorls bicarinate near lower suture;
sutures deep; apertural characters 1imperfectly
known. Trias., Eu.-Asia. Fic. 159,1. D. bi-
striatus  (MUNsTER), M.Trias.(Ladin.), S.Tyrol;
X 3.5 (89).

Dimorphotectus CossMaNN, 1918 [*Tectus hoernesi
KokEN, 1896 = *Scoliostoma fasciatum HOERNEs,
1856]. Coecloconoid, elevated, with very acute
apex, anomphalous; whorls numerous, flat or al-
most so, last carinate or bicarinate at periphery,
carinac just exposed cn spire whorls; ornament
spiral striac commonly obsolete on later whorls;
base flattened; columellar lip short, with promi-
nent median fold. M.Trias.(Carn.)-L.Jur., Eu.-
N.Z. Fic. 159,8. *D. fasciatus (HoEernEes), U.
Trias.(Nor.), Aus.; 8a,6, X2.5 (79).

O 2(

Mollusca—Gastropoda

?Callotrochus KuTtassy in WeNz, 1938 [pro Meso-
trochus Kutassy, 1927 (non WasmanN, 1890)]
[*Mesotrochus  triadicus].  Almost  biconical,
anomphalous, with spire less elevated and of fewer
whorls and with base more extended than in
typical genera of subfamily; whorls flat, smooth,
except for obscure nodes at abapical suture and
on peripheral carina of last; columellar lip straight,
simple, thickened. U.Trias.(Nor.), Eu.-S.Am.
Fic. 159,7. *C. triadicus, Hung.; X1 (200).
Eocalliostoma Haas, 1953 [*Calliostoma inter-
ruptum Cox, 1947]. Small, moderately elevated,
anomphalous; whorls flat, last subangular at
periphery; ornament depressed, irregular trans-
verse ribs that tend to break up on last whorl;
base flattened; columellar lip short, with strong
fold at lower end. U.Trias.(Nor.), S.Am. Fic.
180A,3. *E. interruptum (Cox), Peru; X6 (21).
?Tylotrochus Koken, 1896 [*Trochus konincki
HbrNEs, 1856]. Moderately elevated, anomphalous,
with fewer whorls and more extended base than
most genera of subfamily; whorls feebly convex,
with delicate ornament of spiral and collabral
threads; aperture subquadrate, columellar lip sim-
ple. Trias., Eu.-Asia. Fic. 159,6. *T. konincki
(Ho6rNEs), U.Trias.(Carn.), Aus.; X1.7 (79).

Anticonulus CossMANN, 1918 [*Trochus mariae
D'ORrBIGNY, 1853]. Well elevated, phaneromph-
alous; whorls flat to feebly convex, subimbri-
cate in some species, smooth or spirally grooved,
last angular or rounded at periphery; base low,
convex; columellar lip simple, of variable inclina-
tion. Trias.-L.Jur., Eu. Fic. 159,5. A. nisus
(p'ORBIGNY), M.Lias., Fr.; X3 (111).

Proconulus CossmMaNN, 1918 [*Trochus guillier
CossmMaNN, 1885]. Well clevated, anomphalous;
whorls fairly numerous, flat or almost so, spirally
striated or smooth, last with angular or sharply
rounded periphery; base feebly convex; columel-
lar lip simple, with moderately broad, callous
outer surface having distinct outer margin, com-
monly an angulation. L.Jur.-U.Cret.(Senon.),
cosmop. Fic. 159,2. P. raulineus (Buvic-
NIER), Lias, Fr.; 2a,b, X 1.5 (165).

Epulotrochus Cossmann, 1918 [*Trochus epulus
D’'ORBIGNY, 1850]. Well elevated, anomphalous,
of very numerous low, smooth, flat whorls, last
subangular at periphery; base flattened, slightly
excavated mesially; aperture broad, with very
oblique, simple, unthickened columellar lip. L.
Jur., Eu. Fic. 159,9. *E. epulus (D'ORBIGNY),
Fr.; 9a,b, X2.5 (111).

Lithatrochus ConNrap, 1855 [*Turritella andis
D'ORBIGNY, 1842 (=Pleurotomaria humboldtii
voNBucH, 1839)]. Very large and elevated, slight-
ly cyrtoconoid, anomphalous, with peripherally
carinate, imbricate whorls that overlap less in later
growth stages; ornament spiral cords, strongest
on outer part of base, a very prominent one ad-
joining peripheral carina; aperture imperfectly
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known. L.Jur., S.Am. Fic. 159,11, *L. hum-
boldtii (vonBuch), Chile; X0.7 (162).
Trypanotrochus CossManN, 1918 [*Trochus nor-
manianus D’ORBIGNY, 1850]. Well elevated, phan-
cromphalous; whorls fairly numerous, flat, last
carinate at periphery; ornament nodose spiral
cords; base flattened, umbilical margin carinate;
columellar lip simple, straight or almost so, of
variable inclination. L.Jur., Eu. Fic. 159,4.
*T. normanianus (D'ORBIGNY), Fr.; X2 (111).
Muricotrochus Cossmann, 1918 [*M. Audlestoni).
Well elevated, anomphalous, of numerous low
whorls bearing 2 or more tuberculate spiral cords,
lowest forming periphery; base smooth, flattened;
columellar lip short, simple. M.Jur.(Baj.}-U.Jur.
(Kimm.), Eu. Fic. 159,3. M. subluciensis
(HupLesToN), M.Jur.(Baj.), Eng.; X2.5 (59).
Discotectus Favre, 1913 [*Trochus massalongoi
GEMMELLARO; SD CossMany, 1918]. Cyrtoconoid,
moderately elevated, anomphalous; whorls nu-
merous, last subangular at periphery; base flat-
tened; ornament spiral cords; columellar lip short,
with prominent, median fold produced beyond
aperture as semicircular pad in some species.
M.Jur.(Bathon.)-L.Cret.(Senon.), Eu. Fic, 159,
10. D. crassiplicatus (Etarron), U.Jur.(Kimm.),
Fr.Jura; 10a,b, X3.3 (95).

Subfamily CHILODONTINAE Wenz, 1938
[==Polyodontinac CossMANN, 1916]

Turbiniform, conical or pupiform shells
of small or small-medium size; most forms
with margined parietal callus producing
continuous peristome and columellar and
outer lips lying almost in same plane; tooth
or fold present high on columellar lip; other
teeth on one or more lips in some genera.
M Trias.-U.Cret.

Pseudoclanculus CossmanN, 1918 [*Monodonta cas-
siana WIssSMANN in MONSTER, 1841}, Small, broad-
ly conical, anomphalous; whorls feebly convex,
with ornament of granose spiral cords; base rather
flattened, bearing in middle arched coating of cal-
lus spreading from columellar lip; strong fold
high on columellar lip extending short distance
into aperture; labrum thickened and may be weak-
ly dentate internally. M.Trias.(Ladin.)-U.Trias.
(Carn.), Eu. Fic. 160,1. *P. cassianus (Wiss-
MANN), M.Trias.(Ladin.), S.Tyrol; 1sb, X4;
Ie, X3 (64).

Chilodontoidea HuprestoN, 1896 [*C. oolitica].
Crytoconoid, anomphalous, with high spire of
mesially carinate whorls bearing spiral cords ren-
dered granose by collabral threads; base strongly
convex; small tooth high on columellar lip;
parietal callus in some shells with obtuse swelling
or pair of small denticles; outer lip slightly thick-
ened internally, almost orthocline. M.Jur.(Baj.},
Eu. Fi6. 160,4. *C. oolitica, Eng.; X2.5 (59).
Wilsoniconcha Wenz, 1939 [pro Wilsonia HupLEs-
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ToN, 1896 (non BonaparTe, 1838] [*Wilsonia
liassica]. Pupoidal but with acute apex, anomph-
alous; ornament spiral cords rendered granose
by collabral threads; aperture obliquely ovate,
extending to left of axis; inner lip with 2 strong
denticles near middle; outer lip slightly thickened,
almost orthocline. L.Jur.-U.Jur.(Raurac.), Eu.

Fic. 160,5. *W. liassica, Lias., Eng.; X2.75 (59).

Chilodonta EraLron, 1862 [*C. clathrata; SD pE
Lorior, 1887). With low conical spire and globose
last whorl; anomphalous; aperture orbicular, with
thickened outer lip and five strong teeth dis-
tributed around peristome. U.Jur.(Oxford.)-U.
Cret.(Maastricht.), Eu.

C. (Chilodonta). Spire with cancellating spiral and
collabral threads, base with spiral threads only;
parietal callus thick. U.Jur.(Oxford.)-U.Cres.
(Maastricht.), Eu. Fic. 160,3. *C. (C.)
clathrata, U.Jur.(Kimm.), Fr.Jura; X3 (95).

C. (Odontoturbo) peLorior, 1887 [*O. delicatu-
lus). Small, globose, smooth; no parietal callus.
U.Jur.(Kimm.), Eu. Fic. 160,6. *C. (0.)
delicatula, Fr.Jura; X6 (95).

Agathodonta CossmMaNN, 1918 [*Trochus dentigerus
(sic) D’ORBIGNY, 1843) [=Agnathodonta WENz,
1938 (obj.)). High turbiniform, anromphalous,
with strongly convex whorls and base; ornament
granose spiral cords; columellar lip with two
strong, obtuse teeth. L.Crer., Eu. Fic. 160,2.
*A. dentigera (D'ORBIGNY), L.Cret.(Neocom.), Fr.;
X2 (110).

Subfamily MARGARITINAE Stoliczka, 1868

Small, thin shells, iridescent within; coni-
cal, turbiniform, or sublenticular; mostly
phaneromphalous, a few anomphalous; peri-
stome interrupted and columellar and outer
lips unthickened in most but not all genera;
columellar lip only rarely toothed; outer lip
not strongly prosocline. Trias.-Rec.

Eosolaricla Haas, 1953 [*Margarita turbinea VoN
AMMoN, 1893]. Depressed turbiniform, rather
broadly phaneromphalous, with whorls and base
strongly convex and smooth; aperture suborbicu-
lar; peristome thin, continuous; columellar lip
strongly concave, not reflected, without teeth.
U.Trias., Eu.-S.Am. Fic. 161,15. *E. turbinea
(voNAMMoON), Rhactic, N.lualy; 154, X1.5; 158,
X 1.75 (160).

Solarioconulus CossmaNN, 1918 [*Trochus nudus
MiinsTER, 1841] [=Solariconulus WEeNz, 1938
(obj.)]. Turbiniform, with slightly coeloconoid
spire and sharp apex; narrowly phaneromphalous;
whorls and base convex, smooth or with faint
spiral striae; aperture quadrangular; columellar lip
reflected, without teeth, M.Trias.(Ladin.)-U.Trias.
(Nor.), Eu.-S.Am. Fic. 161,16. *S. nudus
(MoNsTER), S.Tyrol; X4 (89).

Atira STEWART, 1926 [®*Angaria ornatissima GABB,
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1864]. Turbiniform, rather broadly phaneromph-

alous, with last whorl convex or somewhat
flattened laterally and angulation forming um-
bilical margin; ornament faint spiral striae;

peristome thin, continuous; columellar lip strongly
concave, not reflected, without teeth. U.Crer.,
N.Am. Fic. 161,18. *A. ornatissima (Gass),
Chico Gr., Calif.; X3 (221).

Garramites STEPHENsoN, 1941 [*G. nitidus]. Tur-
biniform, rather broadly phaneromphalous, with
strongly convex whorls and base; smooth except
for about 4 faint spiral grooves; umbilical margin
a crenulated angulation; aperture not known in-
tact. U.Cret., N.Am. Fic. 161,13. *G. nitidus,
Navarro Gr., Tex.; X5 (220).

Margarites Gray, 1847 (ex Leacu MS.) [*Trochus
helicinus Fasricius, 1780 (?P=Turbo helicinus
Puiees, 1774)] [=Margarita LeacH, 1819 (non
Leach, 1814); Eumargarita FiscHer, 1885 (obj.);
Valvatella “Gray” MeLviLL, 1897 (mon Gray,
1857)]. Smooth or spirally ribbed, nacre con-
spicuous. U.Cret.-Rec.

M. (Margarites). Spire low, whorls nearly smooth,
last whorl large. U.Cret.(Dan.)-Rec., Eu.-N.Am.-
Arct. Fic. 161,4. *M. (M.) helicinus (Fas-
ricius), Rec., NLAd.; X2 (147).

M. (Bathymophila) Davy, 1881 [*Margarita? eu-
spira). Rec., Carib.

M. (Cantharidoscops) GaLkin, 1955 [*M. frigidus
Dacrv, 1919]. Small, higher than wide, periphery
rounded; umbilicus obsolete. Rec., Arct. Fic.
161,3. *M. (C.) frigidus Dair, Okhotsk Sea;
X3 (185).

M. (Margaritopsis) ThieLe, 1906 [*Margarita
frieles Krause, 1885]). Spire low, apex blunt.
Rec., Arct.

M. (Periaulax) CossmMaNN, 1888 [*Solarium spira-
tum Lamarck, 1804]. Umbilicus with a beaded
margin, spirally ribbed within. U.Crer.-Plio.,
Eu.-Afr.-N.Am.-E.Indies. Fic. 161,5. *M.
(P.) spiratus (Lamarck), Eoc., Fr.; 5ab, X3
(147).

M. (Pupillaria) Davrr, 1909 [*Trochus pupillus
Gourp, 1849). Larger than M. (Margarites),
with higher spire; with spiral ribs and some
axial riblets. Mio.-Rec., N.Atl.-N.Pac.-Arct.

Antimargarita PoweLL, 1951 [*Valvatella dulcis
SmitH, 1907]. Thin, claborately sculptured, low-
spired; umbilicus wide, deep. Rec., Antarct.

Basilissa Warson, 1879 [*B. superba; SD Coss-
MANN, 1888]. Thin, carinate, low to high-spired.
U.Cret.-Rec.

B. (Basilissa). Spire low-conical, periphery chan-
neled, base spirally ribbed. U.Cret.-Rec., Eu.-
Afr.-Austral.-Pac. Fic. 161,1. *B. (B.) su-
perba, Rec., Austral.; X1 (227).

B. (Ancistrobasis) DaLr, 1889 [*B. costulata
Warson, 1879]. Spire with interrupted axial ribs.
Rec., Carib.

Euchelus PHiLipp1, 1847 [*Trochus quadricarinatus

Mollusca—Gastropoda

Hovr1En, 1802 (?=Trochus asper GMELIN, 1791);

SD HerrMANNsEN, 1847] [=dAradasia Ggray,
1850; Tallorbis G. & H. NeviLL, 1869; Hurtonia

Kirk, 1882 (non Pickarp-Cameripce, 1880)].

Ovate-conical aperture rounded, outer lip thickened,

lirate within; inner lip usually with tooth below.

Plio.-Rec.

E. (Euchelus). Rather small, sturdy; whorls con-
vex; juvenile shells with umbilicus, adult with-
out; operculum few-whorled. Plio.-Rec., IndoPac.

Fic. 161,14. *E. (E.) quadricarinatus (HoL-
TEN), Rec., India; X1 (147).

E. (Antillachelus) Woopring, 1928 [*Calliostoma
asperrimum var. dentiferum DaLv, 1889]. Small,
whorls flat-sided, nodosely sculptured; umbilicus
wide. Mio.-Rec., W.Indies. Fic. 161,6. *E.
(A.) dentiferus (DarL), Rec., W.lndies; X3
(147).

E. (Herpetopoma) PiLsery, 1889 [*E. scabriuscu-
lus A.ApaMs & ANcas, 1867]. Cancellately sculp-
tured; operculum multispiral. Plio.-Rec., Austral.

E. (Mirachelus) Woobring, 1928 [*Calliostoma
corbis Dary, 1889]). Small, without umbilicus;
with coarse cancellate sculpture. Mio.-Rec.,
Carib.

E. (?Nevillia) H.Apams, 1868 [*N. picta; SD
Tomrin, 1938]. Small, without umbilicus, other-
wise like E. (Herpetopoma). Rec., IndianQ.——
Fic. 161,8. *E. (N.)} pictus; X5 (159).

E. (Vaceuchelus) Irepare, 1929 [*E. angulatus
Pease, 1867]. Without basal tooth, otherwise
like E. (Euchelus). Rec., S.Pac.

Granata CotrtoN, 1957. [*Stomatella imbricata
Lamarck, 1816]1 [=Stomatella auvctt., non La-
MARCK]. Ear-shaped, with few whorls; sculpture
of numerous spiral ridges. Rec., Austral.

Guttula Scuepman, 1908 [*G. sibogae]. Like
Margarites but with angular aperture. Rec., Pac.

Hybochelus Piissry, 1889 [*Sromatella cancellata
Krauss, 1848] [==Stomatella aucrr., non
Lamarck]. Depressed, short-spired, last whorl
large; sculpture spiral or cancellate; with or with-
out an umbilicus; no tooth on inner lip. Rec., S.
Afr.-Austral. Fic. 161,11. *H. cancellatus
(Krauss), S.Afr.; 11a,b, X1 (147).

Lischkeia FiscHEr in KIENER, 1879 [*Trochus
moniliferus Lamarck, 1816]). Relatively large,
thick-shelled; spire conical, base flattened; sculp-
ture of nodose spiral ribs. Cret.-Rec.

L. (Lischkeia). Umbilicus partially concealed; col-
umella with weak fold. U.Cret.(Maastriche.)-
Rec., Eu.-S.Afr.-Japan. Fic. 161,17. *L.(L.)
montlifera (LaMaRrck), Rec., Japan; X1 (147).

L. (Calliotropis) SeGuENzA, 1903 [*Trochus ottoi
PuiLiprr, 1844] [=Solariellopsis ScHEPMAN,
1908 (non pEGREGoRIo, 1886)]. Umbilicus wide.
Plio.-Rec., W.Atl.-Eu.-S8.Pac. Fic. 161,9. *L.
(C.) ottoi (PuiLippi), Plio.-Pleist., Italy; X2
@in.
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Fic. 161. Trochacea (Trochidae——Margaritinae) (p. 1249-1251).

Margarella THIELE in TroscHEL, 1893 [*Trochus
expansus SowerBy, 1838; SD THieLE, 1924] [pro
Margaritella TrieLE in TRroscHEL, 1891 (non
Meek & Havpen, 1860)]. Small, thin-shelled,
globose, nearly smooth. Mio.-Rec.

M. (Margarella). With rounded periphery, surface
smooth. Mio.-Rec., N.Z.-Antarct. Fic. 161,10.
*M. (M.) expansa (Sowersy), Rec., S.Georgia;
10a,b, X1.5 (147).

M. (Promargarita) STREBEL, 1908 [*Margarites
tropidophoroides]. With 2 blunt spiral carinae.
Rec., Antarct.

M. (Submargarita) StreBEL, 1908 [*Margarites
impervia). Minute, with fine spiral riblets; nu-
clear whorls large. Rec., Antarct.

Olivia CANTRAINE, 1835 [*O. otaviana] [=Craspe-
dotus PuiLipp1, 1847 (nom ScCHOENHERR, 1844);
Heliciella Costa, 1861; Danilia Brusina, 1865].

Small, with cancellate sculpture; columella with
strong fold, ending in a notch, like Euchelus. U.
Cret.(Dan.)-Rec., Eu.-IndoPac.-N.Z. Fic. 161,
2. *0. otaviana, Pleist., Italy; X1 (166).

Seguenzia JEFFREYS, 1876 [*S. formosa; SD Harnis,
1897]. With several carinae; aperture with an anal
notch above and columellar notch below. Eoc.-
Rec., Eu.-W.Atl.-S.Pac. Fic. 161,7. *S. for-
mosa, Rec., off New England; X5 (147).

Tibatrochus Nomura, 1940 [*T. husaensis]. Like
Euchelus but with smooth aperture. Rec., Japan.

Timisia Jexevius, 1944 [*T. pseudopicta). Mio.,
SE.Eu. Fic. 161,12. *T. pseudopicta, Rumania;
12a,b, X2 (194).

Tropidomarga PoweLr, 1951 [*T. biangulata).
Shape of Margarella (Promargarita) but more
strongly sculptured. Rec., Antarct.

009 University of Kansas Paleontological Institute



1252

b = :
Asperilla

A
4 ‘} /g Halistylus
2c "ia,(v"‘

& Nudangarita

Ve

P

4

Ne

sy
5
Pseudoninella
o r-t{f =9
A S Bt i
= ¢ Lot s 4b
q < ::W Q\:‘y/ Puruninella
/, - \ & /lé'
6 ' yv
= a8
Angaria ’
= .

Calliomphalus

Fi1G. 162. Trochacea (Trochidae——Angariinae,
Halistylinae) (p. 1252-1262).

Subfamily ANGARIINAE Thiele, 1924
[=Delphinulinac StoLiczka, 1868]

Small to moderately large, low-spired or
conical; surface with rows of nodes or
branching spines; umbilicus wide; aperture
nacreous within; operculum horny, thin.
Trias.-Rec.

Asperilla Koken, 1896 [*Delphinula conoserra
QuEensTepT, 1884; SD KokeN, 1897 (=*D. longi-
spina RoLLe, 1860)]. Discoidal or with slightly
protruding spire, broadly phaneromphalous, with
smooth upper surface spinose at periphery; outer
whorl face and base with or without spiral orna-
ment; aperture orbicular or quadrangular, with
continuous peristome. U. Trias.(Nor.) - U. Jur.
(Kimm.), Eu. Fic. 162,1. *A. longispina
(RorLE), U.Jur., Ger.; 1a,b, X1 (11).

Angaria RopiNG, 1798 [*Turbo delphinus LINNE,
1758; SD FiscHER, 1875] [=Delphinula LAMARCK,
1804 (obj.); Delphinulus MonTFoRrT, 1810 (0bj.);
Praxidice RAFINESQUE, 1815 (nom. nud.); Scalator

© 2009 University of Kansas Paleontological Institute
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GisTeL, 1848 (obj.); Angarus Gray, 1857 (nom.
van.)]. Spire depressed or flattened.

A. (Angaria). Moderately large, sculpture of
strong nodes and recurved to branching spines.
M. Jur.-Rec., Eu.-Afr.-IndoPac.-Australasia, ——
Fic. 162,6. *A. (A.) delphinus (LINNE), Rec., E.
Indies; X0.7 (147).

A. (Nudangarita) Beets, 1942 [*A4. (N.) ard-
junof]. Small, whorls nearly smooth, not noded
but with irregular flange or keel below suture.
Neog., Borneo. Fic. 162,2. *4. (N.) ardjunoi,
E.Borneo; 2a-c, apertural, umbilical, and apical
views, X5 (163).

Calliomphalus CossmMaANN, 1888 [*Turbo squamulo-
sus LAMARCK, 1804]) [=Callomphalus CossMANN,
1918 (spelling error); Callomphalifer CossMANN,
1918 (mom. van.)]. Spire conical, sculpture of
spiral rows of hollow spines; base with fine cords;
an ear-shaped process on inner lip. U.Cret.(Senon.)-
Mio., Eu.-N.Am. Fic. 162,7. *C. squamulosus
(Lamarck), Eoc., Fr.; X0.5 (147).

Pseudoninella Sacco, 1896 [*Delphinula miosolari-
oides]. Spire low, rounded; sculpture of irregular
spiral rows of nodes; inner lip not recurved. U.
Cret.(Dan.)-Mio., Eu. Fic. 162,5. *P. mio-
solarioides (Sacco), M.Mio., Italy; X1 (147).

Puruninella Beets, 1943 [*Delphinula permodesta
MarTIN, 1914]. Smooth, spire rounded; last whorl
with shouldered periphery crenulated by a row of
nodes. Eoc., E.Indies. Fic. 162,4. *P. per-
modesta (MarTIN), U.Eoc., Java; 4a-c, apertural,
apical, and umbilical views, X3 (163).

Subfamily MONODONTINAE Cossmann, 1916

Littoriniform, turbiniform or conical shells
of small or medium size, anomphalous with
few exceptions; ornament predominantly
spiral or smooth; outer lip strongly proso-
cline in most genera and columellar lip with
one or more teeth in many genera. ?Trias.,
M .Jur.-Rec.

?Praelittorina Kurassy, 1937 [*P. triadica; SD
KuTtassy, 1940]. Littoriniform, anomphalous, with
subglobose last whorl and low acute spire; orna-
ment spiral threads; aperture imperfectly known.
U.Trias.(Carn.), Eu. Fic. 163,9. *P. triadica,
Hung.; X 1.5 (84).

Ozodochilus CossmaNN, 1918 [*Trochus subfilosus
BuvIcNIER, 1852]. Small, subglobose to littorini-
form, with cyrtoconoid spire, anomphalous; whorls
flat or feebly convex, base strongly convex; orna-
ment spiral threads, obscurely nodose in some
species; peristome lying almost in a single plane
and in some shells uninterrupted; columellar lip
concave, joining basal lip in even curve and bear-
ing obtuse denticle, scarcely perceptible in some
species. M.Jur.(Baj.)-U.Jur.(Kimm.), Eu. Fic.
163,17. *0. subfilosus (Buvienier), U.Jur.
(Raurac.), Fr.; X4 (165).
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Cochleochilus CossMANN, 1918 [*Trochus cotialds-
nus D'ORBIGNY, 1853]. Biconical, anomphalous,
with flat or feebly concave whorls, last one sub-
carinate at periphery; ornament spiral grooves;
base flattened-convex in outline; columellar lip
narrowly reflected above, where its outer margin
continues that of parietal callosity, abruptly ex-
panded and hollowed out below, where it is bor-
dered on left by a carina that continues the
apertural basal margin, describing sharp curve to
meet margin of reflected part of lip; tubercle at
upper end of hollowed-out part. M.Jur.(Bathon.)-
U.Jur.(Portland.), Eu. Fic. 163,16. *C. cot-
taldinus (p’OrBiGNY), U.Jur.(Raurac.), Fr.; X8
(Cox, n).

Islipia Cox & ARKELL, 1950 [*Monodonta lycetts
LycerT, 1863]. Depressed turbiniform, anomphal-
ous whorls and base convex; ornament promi-
nent spiral cords; columellar lip straight, un-
thickened; to its left, and originating at its lower
end, spiral bulge occupies middle of base, lim-
ited on outer side by deep groove indenting basal
lip. M.Jur.(Bathon.), Eu. Frc. 163,20. L ly-
cetti (Lycerr), Eng.; X2.7 (Cox, n).

Michaletia Cossmann, 1904 [*M. semigranulata].
Turbiniform, anomphalous but with base exca-
vated mesially; last whorl evenly convex at periph-
ery; ornament granose spiral cords; aperture orbi-
cular, with interrupted peristome; outer lip
strongly prosocline; columellar lip very oblique,
with callous thickening at top. Cret.(Barrem.-
Maastriche.), Eu. Fic. 163,15. *M. semigranu-
lata, U.Cret.(L.Coniac.), Fr.; X2.7 (Cox, n).
Monodonta LaMarck, 1799 [*Trochus labio Linng,
1758] [=Monodontes MonTtrorT, 1810 (0bj.);
Labio Oxen, 1815 (obj.); Odonzis Sowersy, 1825
(obj.); Trochidon SwainsoN, 1840; Pimpellies
GisTEL, 1847 (obj.)]. Thick-shelled, spirally sculp-
tured. U.Cret.(Dan.)-Rec.

M. (Monodonta). Medium-sized, somewhat glo-
bose, columellar teeth wide. Oligo.-Rec., Eu.-
IndoPac.-Australasia. Fic. 163,14. *M. (M.)
labio (LinnE), Rec., E.Indies, X1 (147).

M. (Austrocochlea) Fiscuer, 1885 [*M. constricta
Lamarck, 1822) [=Austrochlea PiLspry, 1889
(obj.)]. Spiral ribs widely spaced, columellar
tooth weak. Rec., Austral.

M. (Incisilabium) Cossmann, 1918 [*M. parisien-
sis DEesHAYES, 1832]. Spiral ribs noded. Eoc., Eu.

M. (Monodontella) Sacco, 1896 [*Turbo quad-
rulus MicHeLotT1, 1840]. Small, sculpture clath-
rate, fine. Mro., Eu.

M. (Osilinus) PuiLieri, 1847 [*M. punctulata
Lamarck, 1822; SD Bucquoy, DAUTZENBERG &
DoLvrus, 1885] [=Gibbium Gray, 1847 (non
Scorovrl, 1777); Trochius Gray, 1847; Neptheusa
Gray, 1852 (=Nephteusa MoNTEROsATO, 1888);
Trochocochlea MrcH, 1852; Caragolus MONTERO-
saro, 1884]). Smooth or with weak spiral ribs;
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columellar tooth weak, broad. U.Crer.(Dan.)-Rec.,
Eu.-Afr.Ad.

Bankivia Krauss, 1848 [*B. varians (=*Phasianella
fasciata MENKE, 1830); SD FiscHeRr, 1875]. Slen-
der, high-spired, nearly smooth; columella with
a weak fold. Mro.-Rec., Austral.-S.Pac.

B. (Bankivia). Brilliantly nacreous. Pleist.-Rec.,
Australasia. Fic. 163,4. *B. fasciata (MENKE),
Rec., Austral.; X1 (147).

B. (Leiopyrga) Apams & Apams, 1863 [*L. pic-
turata — Cantharidus lineolaris Gourp, 1861].
Whorls obtusely carinate, spiral riblets beaded;
umbilicus small. Mio.-Rec., S.Pac.

Bathybembix Crosse, 1893 [*Bembix acola WaT-
soN, 1879] [pro Bembix Warson, 1879 (non
Fasrictus, 1775)]. Thin-shelled, somewhat in-
flated, spirally nodose to smooth, suture adpressed
to channeled; in deep water. Oligo.-Rec.

B. (Bathybembix). Smooth or with subdued sculp-
ture on periphery. Oligo.-Rec., Japan-W.N.Am.-
E.Ad. Fic. 163,7. *B. (B.) acola (WaTsoNn),
Rec., Japan; X0.5 (227).

B. (Ginebis) OTuka, 1942 [*Trochus argenteons-
tens LiscHKE, 1872]. With one row of nodes per
whorl. Oligo.-Rec., Japan.

Cantharidus MonNTtrorT, 1810 [*Trochus iris
GMELIN, 1791 = Limax opalus MarTyN, 1784
(ICZN op. 479)]) [=Cantharis Firussac, 1821
(obj.); Elenchus SwainsoN, 1840 (non CurTis,
1831) (obj.); Cantharidium ScHauruss, 1869 (pro
Cantharis}]. Spire tapering, surface nearly smooth;
columellar fold and tooth weak or wanting. Mio.-
Rec.

C. (Cantharidus). Medium-sized; columella with
fold but tooth obscure. Mio.-Rec., Austral.
Fic. 163,19. *C. (C.) iris (GMELIN), Rec., N.Z.;
X1 (147).

C. (Iwakawatrochus) Kuroba & Hasg, 1954
[*Gibbula vittata Piisery, 1903]. Shell as in
Cantharidus, but radula with cuspate rachidian
tooth. Rec., Japan.

C. (Levella) Marwick, 1943 [*L. tersa]. Minute,
smooth, columella without fold. L.Mio., N.Z.
Fic. 163,22, *C. (L.) tersa (Marwick); X5
(204).

C. (Micrelenchus) Finvray, 1927 [*Trochus san-
guineus Gray, 1843}). Small, spire relatively low,
columellar fold not apparent. Mio.-Rec., N.Z.

C. (Phasianotrochus) Fiscuer, 1885 [*Trochus
badius Woop, 1828 — Bulimus eximius PERRY,
1811]. Columellar fold well developed. Plio.-Rec.,
Austral.

C. (Plumbelenchus) Finray, 1927 [*Trochus
capillaceus PuiLipel, 1848 = T. pruninus GouLp,
1844]. Columellar fold evanescent. Rec., N.Z.

Chrysostoma SwainsoN, 1840 [*Turbo nicobaricus
“CHEMNITZ, 1781" (not binominal) — Helix para-
doxa Born, 1780]. Low-spired, globose, smooth;
inner lip with a callus partially concealing false
umbilicus. Cret.-Rec., IndoPac.-N.Z. Fic. 163,
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8. *C. paradoxum (Born), Rec., E.ndies; X1
(147).

Diloma Puivipp1, 1845 [*Turbo nigerrimus GMELIN,
1791; SD HEerRrRMANNSEN, 1847] Spire of moderate
height to low; aperture oblique; columella weak-
ly dentate. Mio.-Rec.

D. (Diloma). Nearly smooth; columella with a
central area of nacre. Rec., W.S.Am.-Pac. Fic.
163,11. *D. (D.) nigerrima (GMELIN), Rec.,
Chile; X1 (147).

D. (Anisodiloma) FinvLay, 1927 [*Trochus lugu-
bris GMELIN, 1791]. With nodose spiral ribs.
Rec., N.Z.

D. (Cavodiloma) Finvay, 1927 [*Trochocochlea
excavata A.Apams & Ancas, 1864). Small,
smooth, with blunt peripheral keel. Rec., N.Z.
D. (Chlorodiloma) Piusery, 1889 [*Trochus
crinitus PuiLipp1, 1849] [=Latona HurToN,
1884 (mon ScHUMACHER, 1817)]. Spire higher
than in D. (Diloma); shell less nacreous; with
an umbilical chink. Rec., Austral.

D. (Fractarmilla) Finvay, 1927 [*Labio corrosa
A.Apams, 1853]. Peristome interrupted by last
whorl. Rec., N.Z.

D. (Meclagraphia) Gray, 1847 [*Turbo aethiops
GMELIN, 17911 [=Neodiloma Fiscuer, 1885
(obj.); Zediloma FinrLay, 1927]. Spirally sculp-
tured, with a strong columellar tooth. Mio.-Rec.,
Eu.-Austral. Fic. 163,10. *D. (M.) aethiops
(GMELIN), Rec., N.Z.; X1 (147).

D. (Miofractarmilla) Laws, 1948 [*M. bartrumi].
Like D. (Fractarmilla) but with one small ele-
vated tooth in front of columella. L.Plio., N.Z.
D. (Oxystele) PuiLiepi, 1847 [*Trochus merula
“CHEMNITZ” (not binominal) = Trochus sinen-
sis GMELIN, 1791; SD HerrMmannsen, 1847)
[=Oxytele auctT. (0bj.)]. Relatively large; in-
ner lip broad, with a central furrow. Mio.-Rec.,
Eu.-Afr.-Japan. F1c. 163,18. *D. (0.) sinen-
sis (GMELIN), Rec., S.Afr.; X1 (147).

D. (Pictodiloma) Hasg, 1946 [*Trochus suavis
PuiLiepi, 1850]. Rec., Japan.

Jujubinus MonTEROsATO, 1884 [*Trochus matoni
Pavraubeau, 1827 = T. exasperatus PENNANT,
1777; SD  Piusry, 1889] [=Manotrochus
FiscHer, 1885; Mirulinus MonTEROsATO, 1917;
Clelandella WinckworTH, 1932]. Like Calliostoma
in form but meore slender and with radula more
like that of Monodonta. U.Cret.(Turon.)-Rec.

J. (Jujubinus). With small columellar tooth;
peripheral spiral cord nodose. U.Cret.(Turon.)-
Rec., Eu.-Atl.-IndoPac. Fic. 163,2. *]. exas-
peratus (PENNANT), Rec., Medit.; X2 (147).
J. (Strigosella) Sacco, 1896 [*Trochus strigosus
GMELIN, 1791]. No columellar tooth; narrow
umbilicus present. Paleoc.-Rec., Eu.

Lesperonia TourRNoUER, 1874 [*L. princeps). Like
Jujubinus, but smaller and with a strong carina.
Oligo., Eu. Fic. 163,3. *L. princeps, Oligo.,
Fr.; X2 (147).

Mollusca—Gastropoda

Pachydontella Marwick, 1948 [*P. etiampicta].
Small, turbinate, stout, spirally ribbed; columella
with large tooth. Plio., N.Z. Frc. 163,1. *P.
etiampicta; X2 (204).

Pictiformes KoLesNixkov, 1939 [*Monodonta mamil-
la Anprzejowski, 1830). With deep suture and
faint keel. Mio.(Sarmat.), SW.Asia.

Tegula Lesson, 1835 [*T. elegans (=Trochus pel-
lisserpentis Woop, 1828)]. Of moderate size to
large, solid, whorls flat-sided; with or without
umbilicus. M7o.-Rec.

T. (Tegula). With nodose spiral ribs; base flat-
tened. Mio.-Rec., N.Am.-S.Am.-Pac. Fic. 163,
21. *T, (T.) pellisserpentis (Woop), Rec., W.S.
Am.; 21ab, X1 (147).

T. (Agathistoma) Ovsson & Harsison, 1953
[*Trochus viridulus GmeLin, 1791]. Smooth or
finely beaded spirally, with a narrow umbilicus.
Plio.-Rec., E.C.Am.-W.C.Am.

T. (Chlorostoma) SwainsoN, 1840 [*Trochus
argyrostomus GMELIN, 1791; SD HERRMANNSEN,
1846]. Smooth or axially ribbed above, base
smooth or spirally ribbed. Mio.-Rec., Japan-N.
Am,-S.Am.,

T. (Omphalius) Puirierr, 1847 [*Trochus rusti-
cus GMEeLIN, 1791; SD HerrMANNseN, 1847]
[=Neomphalius Fiscuer, 1885 (obj.)]. Like
T. (Chlorostoma) but smooth; most species with
umbilicus. Mio.-Rec., Japan-W.N.Am.-?W .Indies.

T. (Promartynia) Darv, 1909 [*Trochus pulligo
GMELIN, 1791]. Smooth, with wide umbilicus.
Pleist.-Rec., W.N.Am.

Thalotia Gray, 1847 [*Trochus pictus Woop, 1828
(=Monodonta conica Gray, 1827)]. Elevated-
conical solid, granular or spirally ribbed. Mio.-Rec.

T. (Thalotia). Periphery rounded, aperture small.
U.Tert.-Rec., E.Indies. Fic. 163,5. *T, conica
(GRraY), Rec., Austral.,, X1 (147).

T. (Alcyna) A.Apams, 1860 [*A4. ocellata; SD
PrisBry, 1888]. Aperture relatively large, col-
umella truncate below. Rec., Pac.

T. (Beraua) BEeets, 1941 [*Cantharidus (B.)
erinaceus]. More conical than in T. (Thalotia)
and with sutural nodes stronger. Mio., E.Indies.

Fic. 163,6. *T. (B.) ertinacea (BeETs), Mio.,
Borneo; X1 (163).

T. (Calthalotia) IREDALE, 1929 [*Trochus arruen-
sis WaTsoN, 1880]. Plio.-Rec., Austral,

T. (Odontotrochus) Fiscuer in KienNer, 1879
[*Trochus chlorostomus MeNKE, 1843]. Periph-
ery angulate, spire high. Rec., Austral.

T. (Prothalotia) THIELE, 1930 [*Trochus flindersi
FiscHer, 1878]. Periphery rounded; umbilicus
narrow; columella smooth. Rec., Austral.

Turcica A.Apams, 1854 [*T. monilifera) [=Pty-
chostylis Gass, 1866]. Spire high, sides flattened;
sutures impressed; sculpture nodose. Mio.-Rec.

T. (Turcica). Columella with 1 or 2 large teeth
on strong fold. Mio.-Rec., N.Am.-Japan-Austr.
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Fic. 164. Trochacea (Trochidae——Gibbulinae)
(p. 1256-1257).

F1c. 163,13. *T. monilifera, Rec., Austral.;
X1 (147).

T. (Perrinia) Apams & Apawms, 1854 [*Monodonta
angulifera A.Apams, 1853; SD PiLsery, 1889].
Columella with several denticles. Plio.-Rec., E.
Indies-Formosa.

Turcicula Davrr, 1881 [*Margarita imperialis]. Re-
sembling Lischkeia, but with reflected lip and
vermiculate sculpture. Rec., Carib. Fic. 163,
12. *T. imperialis (DaLL), Cuba; 12a,6, X1
(217).
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Mollusca—Gastropoda

Subfamily GIBBULINAE Stoliczka, 1868

Turbiniform shells with considerable size
range, mostly phaneromphalous; with pre-
dominantly spiral ornament or smooth;
peristome interrupted in most genera; outer
lip strongly prosocline; columellar lip
smooth or (less commonly) with a weak
tooth. U.Jur.-Rec.

Buckmanina CossMANN, 1920 [pro Brasilia Coss-
MANN, 1918 (mon Buckman, 1908)] [*Turbo
erinus D'ORBIGNY, 1853]. Turbiniform, thick-
shelled, narrowly phaneromphalous, with strongly
convex whorls and base, smooth; aperture orbicu-
lar, with thin parietal callus linking columellar
and outer lips; columellar lip thickened, not re-
flected. U.Jur.(Raurac.)-L.Cret.(Neocom.), Eu.-S.
Afr. Fic. 164,5. *B. erinus (pD’'OrBIGNY), U.Jur.
(Raurac.), Fr.; X2 (111).

Gibbula Risso, 1826 [*Trochus magus Linng, 1758;
SD HEeRRMANNSEN, 1847] [=Magulus, Puteolus
MonTeRosaTo, 1888; Phorculus MONTEROSATO,
1888 (non CossMaNN, 1888); Conotrochus PiLsBry,
1889 (non Secuenza, 1864); Phorculellus Sacco,
1896 (pro Phorculus); Phorculorbis CossMANN,
1918; Forskaliopsis Coen, 1931 (non HaECKEL,
1888)]. Sutures impressed; umbilicus bounded by
a ridge. U.Cret.-Rec.

G. (Gibbula). Medium-sized, wider than high;
last whorl with base set off by an angle. U.Cret.-
Rec., Eu.-S.Am. Fic. 164,8. *G. (G.) magus
(LinNE), Rec., Medit.; X1 (147).

G. (Adriaria) Parrary, 1917 [*Trochus albidus
GMELIN, 1791]. Rec., Medit.

G. (Amonilea) Cossmann, 1920 [*Gibbula par-
nensis Bavan, 1870] [pro Moniliopsis CossMANN,
1918 (non Conrap, 1865); Moniliopsidea Tom-
LIN, 1930]. Whorls inflated, sculpture fine, spiral.
Eoc., Eu. Fic. 164,4. *G. (A.) parnensis,
Eoc., Fr.; X2 (147).

G. (Calliotrochus) Fiscuer in Kiener, 1879
[*Turbo phasianellus Desnaves, 1863 (not hom-
onym of T. phasianella Apams, 1850)]. Small,
turbiniform, with narrow umbilicus. Rec., Indo-
Pac.

G. (Cantharidella) PiLsery, 1889 [*G. picturata
Apams & ANcas, 1864; SD Suter, 1913]. Small,
polished, umbilicus narrow or wanting. Rec.,
Australasia.

G. (Colliculus) MonTEROsATO, 1888 [*Trochus
adansoni PAYRAUDEAU, 1827; SD Bucquoy, Daut-
ZENBERG & DoLrrrus, 1898) [=Glomulus Mon-
TEROSATO, 1888 (=Glossulus PaLrLary, 1938)].
Small, base with spiral ribs; slight fold on
columella. Eoc.-Rec., Eu.-Afr.-Pac. Fic. 164,
9. *G. (C.) adansoni (PAYRAUDEAU), Rec., Medit.;
X2 (147).

G. (Enida) A.Apams, 1860 [*E. japonmica; SD
KoBeLT, 1879]. Small, depressed, with wide
umbilicus. Pleistz.-Rec., Japan-IndoPac.




Archacogastropoda—Trochina—Trochacea

G. (Eurytrochus) FiscHEr in KIENer, 1879
[*Clanculus danieli Crosse, 1862; SD PiLsBry,
1889]. Low-spired, spirally ribbed; periphery
bluntly angulate. Rec., S.Pac.

G. (Forskaeclena) IrepaLk, 1918 [*Trochus fanu-
Jum GMmEeLIN, 1791) [pro Forskilia Apams &
Apams, 1854 (nom KOLLIKER, 1853)]. Axially
ribbed above periphery, spirally below, with a
double keel at periphery. Mio.-Rec., Eu.

G. (Hisseyagibbula) KErsHAw, 1955 [*Lirrorina
hisseyana ‘Tenison-Woobs, 1876]. Rec., Tas-
mania.

G. (Notogibbula) IREDALE, 1924 [*G. coxi ANaas,
1867 (=Stomatia bicarinata Apams, 1854)].
With 2 rounded keels. Rec., Austral.

G. (Phorcus) Risso, 1826 [*P. margaritaceus; SD
Bucquoy, DautzenBerG & DoLLrus, 1885]. Apex
blunt; spiral sculpture weak. Oligo.-Rec., Eu.-
S.Am.-C.Am.

G. (Pseudodiloma) CossmanN, 1888 [*Trochus
mirabilis DEsHAYEs, 1863]. Globose, with thick-
ened lip. Eoc., Eu.-N.Am.

G. (Robur) Koresnikov, 1939 [*Trockus robur
Daviacuvini, 1932]. Turbinate, with 2 low
carinae. Mio.(L.Sarmar.), SW.Asia.

G. (Rollandiana) Kovresnikov, 1939 [*Trochus
rollandianus p’OrpIGNY, 1845]. Low-whorled,
with broad umbilicus. Mio., SW.Asia.

G. (Steromphala) Gray, 1847 [*Trochus cinerar-
sus LiNnE, 1758]) [=Korenia FrieLe, 1877
(obj.); Gibbulastra MoNTEROsATO, 1884; Gibbul-
oidella Sacco, 1896]. Apex and periphery round-
ed; spirally striate. Mio.-Rec., En.

G. (Tumulus) MoNTEROSATO, 1888 [*Trochus um-
bilicaris LINNE, 1758; SD Bucquoy, DAUTZEN-
BERG & Dorvrrus, 1898]. Like G. (Steromphala)
but with higher spire. Mio.-Rec., Eu.

Calliovarica Vokes, 1939 [*C. eocensis]. Outer lip
strongly reflected; with numerous varices crossed
by spiral ribs. Eoc., W.N.Am. Fic. 164,6. *C.
eocensis, Eoc., Calif.; X1 (225).

Cittarium Puiieri, 1847 [*Turbo pica LINNE,
1758] [=Meleagris MoNTFORT, 1810 (n0n LINNE,
1758) (obj.); Livona Gray, 1847 (obj.)]. Large,
turbinate, inner lip with a small callus. Plefst.-
Rec., Carib. Fic. 164,7. *C. pica (LINNE),
Rec., W.Indies; X 0.5 (147).

Fossarina A.ApaMms & ANGas, 1864 [*F. patula)
{(=Minos Hurron, 1884)]. Small to minute,
spiral sculpture very fine. Rec.

F. (Fossarina). Aperture entire. Rec., Austral.
Fie. 164,11, *F. (F.) patula, S.Austral; X3
(147).

F. (Clydonochilus) Fiscuer, 1890 [*C. mariei].
Minute, outer lip with a notch below suture.
Rec., E.Afr.

F. (Minopa) IreparLe, 1924 [*F. legrandi Pet-
TERD, 1879]. Minute, smooth, inner lip inter-
rupted by last whorl. Rec., Austral.

Gaza WarsoN, 1879 [*G. daedala]. Turbinate,
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finely spirally striate; umbilicus partly or entirely
concealed by callus. Rec.

G. (Gaza). Umbilicus entirely concealed. Rec.,
Pac.-Carib.

G. (Callogaza) DavLv, 1881 [*G. (C.) watsons].
Umbilicus partly concealed. Rec., Carib.

Houdasia Cossmann, 1902 [*H. splendens]. Small,
depressed, few-whorled. Eoc., Eu. Fic. 164,2.
H. splendens, Eoc., Fr.; X5 (147).

Nanula THiere, 1924 (*Gibbula tasmanica Pet-
TERD, 1879]. Small, globose, nearly smooth. Rec.,
Austral. Fic. 164,1. *N. tasmanica (PETTERD);
X3 (147).

Norrisia BayLE, 1880 [*Trochiscus norrisi SOWERBY,
1838]) [pro Trochiscus Sowersy, 1838 (non HEey-
DEN, 1826)]. Large, solid, rounded-conical. Pleisz.-
Rec., W.N.Am. Fic. 164,10. *N. mnorrisi
(SowerBY), Rec., Calif.; X0.7 (147).

Phorculus CossMANN, 1888 [*Turbo fraterculus
Desuaves, 1863]. Small, depressed, with strong
spiral ribs. Eoc.-Mio., Eu.-N.Am.-S.Am.——Fic.
164,3. *P. fraterculus (DEsHavEs), Eoc., Fr.; 3ab,
X 1.5 (147).

Trochinella IrepaLE, 1937 [*T. perconfusa). Thin,
pellucid. Rec., Pac.

Subfamily CALLIOSTOMATINAE Thiele, 1924
[=Conulinae CossmaNN, 1916 (partim)]

Conical or turbiniform shells mostly of
medium to large-medium size, anomphalous
or narrowly phaneromphalous, many with
flattened base; aperture quadrangular; peri-
stome discontinuous, parietal region with-
out callus in most genera; outer lip strongly
prosocline; columellar lip straight, vertical
or inclined, meeting parietal lip in abrupt
angle, and smooth or with denticle at lower
end. L.Cret.-Rec.

Calliostoma Swainson, 1840 [*Trochus conulus
Linng, 1758; SD HERRMANNSEN, 1846] [ =Conu-
lus Narpo, 1840 (non Lesxe, 1778); Ziziphinus
Gray, 1847 (non Gray, 1843); Montagua GraY,
1852 (mon Fremine, 1828); Stylotrochus SEc-
UENzA, 1876 (non HarckEer, 1862); Jacinthinus
MonTEROsATO, 1889 (obj.); Callistoma, Callisto-
mus, Cdllisoma aucrt. (obj.)]. Without umbili-
cus. L.Cret.(Calliostoma slar.)-Rec. (61).

C. (Calliostoma). Shell thick, with granular spirals
on eariy whorls, later whorls nearly smooth;
columellar tubercle distinct. Mio.-Rec., Medit.

Fic. 165,5. *C. (C.) conulus (LINNE), Rec.,
Medit.; Sa,b, X1 (147).

C. (Alertalex) Deiv, 1956 [*A. blacki]. Thin,
iridescent, with smooth, prominent spiral ribs.
Rec., N.Z.

C. (Ampullotrochus) MoNTEROsATO, 1890 [*Tro-
chus granulatus Born, 1778]. Entirely granu-
late. Rec., Medit.-?W.N.Am.

C. (Anceps) KoLesNikov, 1939 [*Trochus anceps




1258

EicuwaLp, 1850]. Thin-walled, with flat base
and whorls. Mio.(Sarmat.), SW.Asia.

C. (Benthastclene) IREDALE, 1936 [*B. katherina).
Small, aperture semilunar. Rec., Austral.

C. (Carinator) IxEBE, 1942 [*C. (C.) makiyamas].
Whorls with 2 strong carinae; suture canaliculate.
U.Plio., Japan.

C. (Eucasta) DaLw, 1889 [*C. (E.) indianum].
With a sulcus near periphery. Rec., Carib.

C. (Fautor) IREDALE, 1924 [*Ziziphinus comptus
A.Apams, 1855] [=Salsipotens IrEpALE, 1924].
Relatively high-spired. Rec., Austral.

C. (Feneoniana) Koresnikov, 1939 [*Trochus
feneonianus p’ORBIGNY, 1845]). With sharp basal
keel and spiral ribs. Mio.(Sarmat.), SW.Asia.

C. (Laetifautor) IREDALE, 1929 [*C. trepidum
Heorey, 1907 = C. deceprum Smath, 1899].
Spiral ribs nodose. Plio.-Rec., Australasia.

C. (Maurea) OLIVER, 1926 [*Trochus tigris
GMmeLN, 1791 (ICZN, Op. 479)] [=Mauriella
OLIvER, 1926; Calliotropis OLivER, 1926 (non
SecueNza, 1903); Mucrinops, Venustas FINLaY,
1927 (obj.); Calotropis TrieL, 1929 (pro Cal-
liotropis)]. With pointed spire and rounded
periphery. Mio.-Rec., N.Z.

C. (Otukaia) IkeBE, 1942 [*C. kiheiziebisu
OTtuka, 1939]. Whorls simply sculptured, with
2 strong spiral keels. Plio.-Rec., Japan.

C. (PPutzeysia) Surriorri, 1889 [*Trochus
clathratus Arapas, 1847] [ =Gemmula SEGUENZA,
1876 (non WEINKAUFE, 1875)]. Small, some-
what inflated, with cancellate sculpture. Mio.-
Rec., Eu.

C. (Sarmates) KoLesnikov, 1939 [*Trochus sar-
mates EicuwaLp, 1850]. With median keel. Mio.
(Sarmat.), SW.Asia,

C. (Sinutor) CorToN & GoprREY, 1935 [*Ziziphi-

nus incertus REEVE, 1863]. Sinistral. Rec.,
Austral.
C. (Spikator) CorroN & Goprrey, 1935 [*C.

spinulosum Tate, 1893]. Small, with cancellate
sculpture. Rec., Austral.

C. (Tristichotrochus) Ikesg, 1942 [*C. aculeatum
Sowersy, 1912]. With whorls shouldered, pri-
mary and secondary spirals mostly granulate.
Oligo.-Rec., Japan-W.N.Am. F1c. 165,7. *C.
(T.) aculeatum, Rec., Japan; X1 (61).

C. (Ziziphinus) Gray, 1843 [*Z. canaliculatus
“MarTYN” HuMPHREY, 1786; SD RenDER, 1937].
Large for genus, spiral ribs smooth. Oligo.-Rec.,
W.N.Am.

Astele SwainsoN, 1855 [*Trochus subcarinatus

SwalNsoN, 1855 (non PuiLieei, 1843) = Callio-

stoma adamsi PiLssry, 1890} [=Eutrochus A.

Apams, 1864 (obj.)]. Like Calliostoma in form
but with an umbilicus. U.Crez.-Rec.

A. (Astele). Spiral ribs beaded, umbilicus bounded
by beaded cord. U.Cret.-Rec., cosmop. Frc.
165,8. *A. adamsi (PiLserY), Rec., Tasmania;
X1 (147).

Mollusca—Gastropoda

A. (Astelena) IReDALE, 1924 [*Ziziphinus scitulus
A.Apams, 1855]. Small, aperture semilunar, col-
umella long. Rec., Australasia.

A. (Callistele) Corron & Gobrrey, 1935 [*A4. cal-
liston VERrco, 1905]. Umbilicus narrow. Rec.,
Austral.

A. (Coralastele) Irepare, 1930 [*C. allanae].
Conical, with pointed spire; umbilical pit deep.
Rec., Austral.-Japan,

A. (Dentistyla) DaLL, 1889 [*Margarita asperrima
Darr, 1881]. Sculpture nodulous; outer lip lirate
within. Mizo.-Rec., Carib.

A. (Eurastele) Coen, 1946 [*A4. (E.) lusitanica].
Rec., Medit.

A. (Lciotrochus) CoNrap, 1862 [*L. distans].
Spire rather low; spiral ribs smooth. Mio., EN.
Am. Fic. 165,4. *A4. (L.) distans (CoNraD),
Mio., USA. (Md.); X1 (203).

A. (Mazastele) IrepaLk, 1936 [*Trochus glypta
WaTsoN, 1886]. Sutures sunken; umbilicus very
wide. Rec., Austral.

A. (Omphalotukaia) YosHipa, 1948 [*Calliostoma
hajimeanum]. Like Calliostoma (Otukaia) but
umbilicate. Rec., Japan.

A. (Pulchrastele) Irepare, 1929 [*Calliostoma
septenarium MELVILL & STANDEN, 1899]. Small,
ribs noded. Plio.-Rec., Austral.

A. (Scrobiculinus) MoNTEROsaTO, 1889 [*Trochus
strigosus GMELIN, 1791]). Umbilicus a mere
chink. Rec., N.Afr.

Falsimargarita PoweLr, 1951 [*Margarites gemma
SmitH, 1915}, Like Calliostoma, but shell thin,
iridescent, umbilicate. Rec., Antarct.

?Kishinewia KoLesNikov, 1935 [*Phasianella bes-
sarabica p’OrBIGNY, 1844]. High-spired, slightly
carinate, aperture rounded. Mio.(Sarmat.), SW.
Asia. Fic. 165,6. *K. bessarabica (D’OrBIGNY),
Mio., USSR; X2 (197).

Metaconulus CossMaNN, 1918 [*Trochus princeps
Desnaves, 1863]. Higher than wide, suture bor-
dered above by nodose keel. ?U.Crez.; Eoc.-Oligo.,
Eu.-N.Afr. Fic. 165,2. *M. princeps (De-
sHAYEs), Eoc., Fr.; X1 (147).

Photinastoma Poweryr, 1951 [*Trochus taeniatus
Woop, 1828]. Shell resembling Photinula but
radula nearer that of Calliostoma. Rec., Antarct.

Photinula Apams & Apawms, 1854 [*Margarita coeru-
lescens King & Broperip, 1831; SD FiscHER,
1875] [pro Photina Apams & Apams, 1853 (non
BurMmEeisTer, 1838); Kingotrochus voNIHERING,
1902 (obj.)]. Depressed, nearly smooth, umbilicus
concealed by callus. Rec., Antarct.-S.Am.
?Sinzowia KorLesnixov, 1935 [*Trochus eclatior
p'ORBIGNY, 1845]. Turriculate, many-whorled,
with a peripheral keel. Mio.(Sarmat.), SW.Asia.

Fic. 165,1. *S. elatior (p’OrBIGNY), Mio.,
USSR.; x3.3 (197).

Venustatrochus PoweLL, 1951 [*V. georgianus].
Shell like other deep-water members of subfamily
but radula with numerous lateral teeth. Rec.,
S.Adl.
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Fic. 165. Trochacea (Trochidae——Calliostomatinae, Trochinae) (p. 1257-1260).

Subfamily TROCHINAE Rafinesque, 1815

[nom. correct. Swainson, 1840 (pro Trochidia RAFINESQUE,

5)]

Conical or, less commonly, turbiniform,
nodosely ornamented shells with consid-
erable range of size, narrowly phaneromph-
alous, or anomphalous with base excavated
in middle; aperture quadrangular with
strongly discordant lips; outer lip sharp,
strongly prosocline; columellar lip straight,
emerging from umbilicus or basal excava-
tion, smooth, undulating or toothed, com-
monly forming marked angle with basal
margin. U.Cret.-Rec.

Trochus LiNNE, 1758 [*T. maculatus; SD IREDALE,

1912] [=Polydonta ScunumacHEr, 1817 (obj.);
Lamprostoma SwainsoN, 1840 (obj.)]. Conical,
base more or less flattened. Mio.-Rec.

T. (Trochus). Medium-sized to large; whorls
flat-sided, periphery angular; ornament granose
spiral cords; umbilicus or pseudumbilicus with
callus coating; columellar lip separated by gap
from parietal lip, multidentate to almost smooth,
meeting basal lip in well-marked angle. Mio.-

Rec., Afr.-IndoPac.-Austral. Fic. 165,10. *T.

(T.) maculatus, Rec., Philippines; X 1.0 (147).
T. (Belangeria) FiscHERr, 1879 [*T. scabrosus

PurLiep1, 1850]. With a spirally grooved false

umbilicus. Rec., IndoPac.
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T. (Coelotrochus) FiscHer, 1879 [*T. tiaratus
Quoy & Gamvarp, 1834] [=Neozelandia Coss-
MANN, 1918]. Relatively small, with slightly
convex whorls and a deep false umbilicus. Plio.-
Rec., N.Z.

T. (Infundibulops) PiLsery, 1889 [*T. erythracus
BroccHi, 1821]. Like T. (Trochus) but colum-
ella without folds or denticulations. Pleist.-Rec.,
IndoPac.-Red Sea.

T. (Infundibulum) MonTtForT, 1810 [*T. con-
cavus GMELIN, 1791] [=Carinidea SwAINsON,
1840 (obj.)]. Surface with axial folds, base
spirally ribbed; columella with single fold. Rec.,
IndoPac.

T. (Praecia) Gray, 1857 [*T. elegantulus Woop,
1828]. Relatively small, with wavy axial folds;
columella ending in a tooth. Rec., India.

T. (Thorista) IREpALE, 1915 [*Polydonta tubercu-
lata GraY, 1843 = Trochus viridis GMELIN,
1791] [=dAnthora Gray, 1857 (mon DouBLE-
pAY, 1844) (obj.)]. Relatively small; upper sur-
face with spirally arranged nodes; base with
smooth spiral ribs. Plesst.-Rec., N.Z.

T. (Thoristella) Irepare, 1915 [*Polydonta cha-
thamensis Hutton, 1873]. Small, smooth,
periphery rounded-carinate, columella smooth.
Mio.-Rec., N.Z.

Clanculus MonTrorT, 1810 [*Trochus pharaonius

LiNnE, 1758] [=Otravia Risso, 1826; Fragella

SwainsoN, 1840 (obj.)]. Rather small, rounded-
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conical, surface most commonly beaded; columella

with tooth; umbilical pit bordered with crenulate

ridge. U.Cret.-Rec., Afr.-IndoPac.-W.C.Am.

C. (Clanculus). With single strong tooth at base
of columella. U.Cret.(Maastricht.)-Rec., Eu.-Indo-
Pac.-Australasia. Fic. 165,3. *C. (C.) phara-
ontus (LINNE), Rec., Red Sea; X1 (147).

C. (Camitia) Apams & Apams, 1854 (ex Gray
MS) [*Camitia pulcherrima). Depressed, smooth.,
Rec., IndoPac.

C. (Clanculopsis) MonTEROSATO, 1879 [*Trochus
cruciatus  LiNnnE, 1758; SD  Sacco, 1896]
[=Clanculella Sacco, 1896]. With more than
one denticle at end of columella. Mio.-Rec., Eu.-
IndoPac.

C. (Euclanculus) Corron & Gobrrey, 1934 [*C.
leucomphalus Verco, 1905]. Rec., Austral.

C. (Euriclanculus) CorroNn & Gobrrey, 1934
[*Trochus flagellarus Priipp1, 1849]. Plio.-Rec.,
Austral.

C. (Isoclanculus) Corron & Goprrey, 1934 [*C.
yatest Crosse, 1863). Rec., Austral.

C. (Macroclanculus) Corton & Goprrey, 1934
[*Monodonta undata Lamarck, 1816]. Rec.,
Austral.

C. (Mesoclanculus) Corron & Gobrrey, 1934
[*Trochus plebejus PuiLierr, 1851]. Rec.,
Austral.

C. (Microclanculus) CorToN & GoprrEY, 1934

[*C. euchelioides TaTE, 1893]. Rec. Austral.

C. (?Panocochlea) DaLy, 1908 [*C. (P.) rubidus].
Depressed, nearly smooth, a single strong tooth
at end of columella. Rec., W.C.Am.

C. (Paraclanculus) Finvay, 1927 [*P. peccatus].
Rec., Australasia.

Tectus MontrFort, 1810 [*Trochus mauritianus
GMELIN, 17911 [=Pyramis ScHUMACHER, 1817
(non RépiNG, 1798); Pyramidea SwaInsoN,
1840]. Conical, higher than wide, base nearly
smooth; no umbilicus; columella with a strong
spiral fold. U.Cret.-Rec., IndoPac.-E.Indies.

T. (Tectus). Medium-sized to large, with axial
folds on spire. U.Cret.-Rec., Eu.-Afr.-IndoPac.-
Japan. Fic. 1659. *T. (T.) mauritianus
(GMELIN), Rec., Elndies; X0.7 (147).

T. (Cardinalia) Gray, 1847 [*Trochus virgatus
GMmeLIN, 1791]. Upper surface with beaded
spiral ribs; columellar fold weak. Plio.-Rec.,
IndoPac.

T. (Rochia) Grav, 1857 [*Trochus acutangulus
“CHEMNITZ” (not binominal) = *T. conus
GmeLiv, 17911, Like T. (Cardinalia) but with
columellar fold ending in tooth. Plio.-Rec., E.
Indies.

Subfamily UMBONIINAE Pilsbry, 1886
Medium-sized shells, mostly of lenticular
form; umbilicus partly or entirely filled by
a callus pad. U.Cret.-Rec.

Mollusca—Gastropoda

Umbonium Link, 1807 [*Trochus vestiarius LinnE,
1758; SD Pisery, 1889) [=Globulus Schu-
MACHER, 1817 (obj.); Rotella Lamarck, 1822
(obj.)]. Solid, glossy, smooth or spirally striated.
Mio.-Rec., Pac.-E.Indies.

U. (Umbonium). Suture indistinct, callus plug
circular, complete. Plio.-Rec., Japan-IndoPac.
Fic. 166,7. *U. (U.) vestiarium (LINNE), Rec.,
E.Indies; 7a,6, X1 (147).

U. (Ethalia) Apams & Apams, 1854 [*Rotella
guamensis Quoy & GamMmarp, 1834; SD Prisery,
1889) [=Liotrockus FiscHER in KiENEr, 1879].
Callus only partly filling umbilicus. Mio.-Rec.,
Pac.

U. (Ethaliella) PiLsery, 1905 [*Ethalia floccata
Sowersy, 1903]. Callus pad small, not filling
umbilicus. Rec., Pac.

U. (Protorotella) Maxivama, 1925 [*P. yuantan-
fensis]. Suture abutting, callus broad, filling um-
bilicus. Mio., Japan. Fic. 166,10. *U. (P.)
yuantaniensis, Mio., Japan; X2 (147).

U. (Suchium) Maxivama, 1925 [*U. suchiense
Yorovama, 1923; SD Makivama, 1927]. Whorls
with spiral ribs; callus divided into 2 lobes. L.
Plio.-Rec., Japan. Fic. 166,9. *U. (S8.) suchi-
ense, Plio., Japan; X 0.7 (147).

U. (Zethalia) Finvay, 1927 [*U. zelandicum A.
Apams, 1854) [=Ethaliopsis Cossmann, 1918
(non ScuepmaN, 1908)]. Almost without um-
bilicus; callus bordered by beaded ridge. Plio.-
Rec., N.Z. Fic. 166,4. *U. (Z.) zelandicum,
Rec., N.Z.; X1 (147).

Antisolarium Finvay, 1927 [*Solarium egenum
GouLp, 1849}. Spire conical, with beaded ribs;
columellar lip only slightly reflected over umbili-
cus. Oligo.-Rec., N.Z.-Pac. Fic. 166,2. *A.
egenum (Gourp), Rec., N.Z.; 2a,6, X2 (147).

Callumbonella THieLE, 1924 [*Gibbula gorgonarum
Fiscuer, 1883) [=Umbotrochus TwieLe, 1924
(non PerNER, 1908) (obj.)]. Spire conical, periph-
ery angulate, base convex; umbilical callus narrow.
Rec., E.Atl. Fic. 166,11. *C. gorganarum
(Fiscuer), Cape Verde; X2 (147).

Ethminolia IreparLe, 1924 [*E. probabilis]. De-
pressed-trochoid, widely umbilicate, small. Rec.,
Austral.-Japan,

E. (Ethminolia). Whorls
Rec., Austral,

E. (Sericominolia) Kuropa & Hasg, 1954 [*Mino-
lia stearnsi PiLsBRry, 1895]. Whorls rounded. Rec.,
Japan. Fic. 166,8. *E. (S.) stearnsi (Pis-
BRY); X4 (199).

Isanda Apams & Apams, 1854 [I. coronata A.Abams,
1854]. Solid, small, polished. U.Cret.-Rec., Indo-
Pac.-Austral.-N.Z,

I. (Isanda). Globose, umbilicus bordered by a
beaded rib. Rec., IndoPac. Fic. 166,3. *I.
(1.) coronata, Austral.; X1 (147).

I. (Archiminolia) IREDALE, 1929 [*Monilea oleacea
Heprey & PerTERD, 1905]. Rec., Austral.

shouldered medially.
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Fic. 166. Trochacea (Trochidae——Umboniinae)
(p. 1260-1261).

Callumbonella Monilea

I. (Conominolia) Finray, 1927 [*Heliacus coni-
cus MarsHALL, 1917]. Spire with three noded
ribs; base with numerous spirals; umbilicus wide.
U.Cret.(Wangaloan )-Mio., N.Z. Fic. 166,6.
*I. (C.) conica (MarsuaLL), U.Cret.(Wanga-
loan); X2 (183).

I. (Conotalopia) IrepaLe, 1929 (*Minolia hen-
niana MeLviLL, 1891]. With 2 spiral keels. Rec.,
S.Pac.

I. (Parminolia) Irepark, 1929 [*Minolia agapeta
MEeLviLL & STaNDEN, 1896 — Monilea apicina
GouLp, 1861]. Rec., S.Pac.

I. (Umbonella) A.Apams, 1863 [*Turbo murreus
Reeve, 1848]. Whorls smooth; small. Rec., Indo-
Pac.

© 2
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L. (Vanitrochus) IREDALE, 1929 [*Solariella trag-
ema MELVILL & STANDEN, 1869] [=Conotrochus
PiLssry, 1889 (non ScHROTER, 1863)]. Small,
spire relatively high, with spiral ribs. Oligo.-Rec.,
E.Indies-Austral. F16. 166,1. *1. (V.) tragema
(MELvILL & STANDEN), Rec., Loyaltyls.; X5
(147).

I. (Waisiolia) Beets, 1942 [*I. (W.) jucanda].
With 2 peripheral angulations; deeply umbilicate.
U.Oligo., E.Indies. Fic. 166,5. *I. (W.) ju-
canda; X 10 (163).

Monilea SwainsoN, 1840 [*Trochus calliferus La-
MARCK, 1822] [=Talopia Gravy, 1842 (nom.
nud.)]. Elevated, spirally ribbed. Plio.-Rec., E.
Indies-Pac.-India.

M. (Monilea). Medium-sized, inner lip thickened
and recurved but not concealing umbilicus. Plio.-
Rec., W.Pac.-S.Pac. Fic. 166,12. *M. (M.)
callifera (Lamarck), Rec., E.Indies; 1226, X1

(147).

M. (Priotrochus) FiscHER in KIENER, 1879 [*Tro-
chus obscurus Woop, 1828; SD PiLssry, 1889]
[=Aphanotrochus MarTENs, 1880 (obj.)]. Um-
bilicus closed; inner lip with denticles. Pleist.-
Rec., E.Afr.-India.

M. (Rossiteria) Brazier, 1895 [*Trochus nucleus
PuiLippri, 1849] [pro Solanderia FiscHER in
KieNER, 1879 (mon DucHASSAING & MICHELIN,
1846)]. Small, umbilicus wide, not set off by
angle, spirally ribbed within; inner lip widened.
Plio.-Rec., E.Indies.

M. (Talopena) Irepare, 1918 [*M. incerta].
Small, spirally ribbed above, smoother below;
umbilicus wide, bounded by smooth rib. Rec.,
S.Pac.

Subfamily SOLARIELLINAE Powell, 1951

Conical with open umbilicus; aperture
more or less circular; radula with an excep-
tionally small number of marginal teeth

(121). U.Cret.-Rec.

Solariella Woop, 1842 [*S. maculata]. Last whorl
rounded or with obsolete keel. Mio.-Rec., Eu.-Atl.-
IndoPac.-Arct.-E.Asia-W .Indies.

S. (Solariella). Umbilicus bounded by a beaded
spiral rib. U.Cret.-Kec., cosmop. Fic. 167,8.
*S. (S.) maculata, Plio., Eng.; 8a,6, X2 (231).

S. (Bowdenagaza) WoobriNG, 1928 [*Microgaza
cossmanni]. Small; aperture relatively large,
ovate. Mio., W.Indies.

S. (Ethaliopsis) Scuepman, 1908 [*S. (E.) cal-
lomphala]. Umbilicus partly concealed by inner
lip. Rec., Atl.-IndoPac.

S. (Machaeroplax) FrieLe, 1877 [*Margarita
affinis FriELE, 1877, ex JeEFrrEvs MS]. Rela-
tively high-spired, with well-developed spiral ribs
and collabral striae. Mio.-Rec., N.Am.-Atl.-Arct.-
N.Pac. Fic. 167,5. *S. (M.) affinis (FRIELE),
Rec., N.Atl.; X5 (213).

)09 University of Kansas Paleontological Institute
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Fic. 167. Trochacea (Trochidae——Solariellinae)
(p. 1261-1262).

S. (Microgaza) Davrr, 1881 [*M. rozella]. Spire
low, aperture subquadrate. Rec., Carib.

S. (Micropiliscus) Darr, 1927 [*S. (M.) con-
stricta]. Initial whorls colored, not glassy. Rec.,
SE.USA.

S. (Solaricida) DaLv, 1919 [*S. (S.) hondoensis].
Resembling Cidarina but with wider umbilicus.
Rec., Japan. Fic. 167,6. *S. (S.) hondoensis;
x1 (191).

S. (Spectamen) IREDALE, 1924 [*Trochus philip-
pensis 'WatsoN, 1880]. Spire moderately high,
turriculate. Plio.-Rec., Austral.

S. (Suavotrochus) Darvr, 1924 [*S. lubrica DarL,
1881]. Almost or entirely smooth; in deep water.
Rec., W.Indies.

S. (Zetela) Finvay, 1927 [*Minolia textilis Mur-
pocH & SuTER, 1906]. Small, sculpture sharply
cancellate, spiral ribs beaded on last whorl. ?Mio.-
Rec., S.Pac. Fic. 167,1. *S. (Z.) textilis
(MurpocH & SuTER), Rec., N.Z.; X5.

Cidarina Davry, 1909 [*Margarita cidaris CARPEN-
TER, 1864]. Large, resembling Bathybembix, with
channeled suture and nodose sculpture; umbilicus
nearly closed by reflected inner lip. Pleist.-Rec.,
W.N.Am. Fic. 167,4. *C. cidaris (CARPEN-
TER), Rec., Calif.; X1 (230).

?Lirularia Darr, 1909 [*Margarites lirulata Car-
PENTER, 1864]. Small, with strong spiral and deli-
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Mollusca—Gastropoda

cate axial sculpture; peristome interrupted by last
whorl; umbilicus narrower than in Solariella.
Pleist.-Rec., W.N.Am. Fic. 167,7. L. lirulata
(CARPENTER), Rec., Washington; X3 (172).
Minolia A.Apams, 1860 [*M. punctata]l [=Mino-
sia DUNKER, 1882 (obj.); Minolops IREDALE,
1929]. Resembling Solariella but in general larger;
periostracum marked with spots and stripes of
color. U.Cret.-Rec., W.Pac.-N.Z——Fic. 167,3.
*M. punctata, Rec., Korea; X1 (147).
?Zeminolia FiNvLay, 1927 [*Minolia plicatula Mur-
pocH & SuTer, 1906]. Small, iritial whorls rela-
tively large; umbilicus wide. Mio.-Rec., N.Z.
Fic. 167,2. *Z. plicatula (MurpocH & SUTER),
Rec., N.Z.; X5 (147).

Subfamily HALISTYLINAE Keen, 1958

Small, cylindrical shells, smooth or spiral-
ly striate. Radula suggesting some affinity
with Umboniinae. Pleist.-Rec.

Halistylus Davv, 1890 [*Cantharidus (H.) colum-

na). Pleist.-Rec., N.Am.-S.Am. Fic. 162,3. *H.
columna (DaLL), Rec., Brazil; X5 (147).

TROCHIDAE Subfamily UNCERTAIN

Kittlitrochus Cossmann, 1909 [pro Paratrochus
Kirre, 1899 (mon Piusery, 1893)] [*Tectus?
margine-nodosus J.Boum, 1895] [=Paratrochoides
TomriN, 1929 (obj.)]. Small, high cyrtoconoid,
with high flat-sided whorls and deep sutures;
narrowly phaneromphalous; faint collabral ribs
on early whorls; characters of aperture unknown.
M.Trias.(Ladin.), S.Tyrol.

Trochodon SesLey, 1861 [*Trochus (Trochodon)
cancellatus]. Founded on broken internal molds,
showing traces of spiral ribbing, of conical gastro-
pods with internally denticulate outer lip. U.
Cret.(Cenom.), Eng.

Family ATAPHRIDAE Cossmann, 1918

Small or small-medium, turbiniform or
trochiform, with flat to moderately convex,
smooth whorls forming usually cyrtoconoid
spire with even outline; shell wall thick;
base convex; anomphalous, or possibly cryp-
tomphalous in some forms; aperture orbicu-
lar or almost so; columellar lip concave in
most forms, meeting parietal lip in unin-
terrupted curve; callus commonly forming
tubercle on columellar lip or semicircular
pad partly covering base; operculum and
shell structure unknown. Trias.-U.Cret.
Ataphrus Gass, 1869 [*A. crassus]. Convexity of
spire whorls feeble; columellar lip with broad

outer face; base without median callus pad. L.Jur.-
U.Cret.(Maastricht.), cosmop.
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A. (Ataphrus). Outer face of columellar lip
smooth or with basal denticle, and not limited
by a strong carina. M. Jur. (Baj.) - U. Cret.
(Maastricht.), cosmop. Fic. 168,7. *4. (A.)
acmon (D'ORBIGNY), M.Jur.(Baj.), Eng.; X1.75
(59).

A. (Endianaulax) CossmaNN, 1902 [*E. planical-
losum]. Outer face of columellar lip without
denticle and limited by strong carina. L.Jur.
(Lias.)-U.Jur.(Portland.), Eu. Fic. 168,5. *A.
(E.) richei CossmMaNN, M.Jur.(Baj.), Eng.; X1.75
(59).

A. (Plocostylus) GEMMELLARO, 1878 [*P. zypus].
Columellar lip with conspicuous tubercle facing
towards aperture. L.Jur.(L.Lias.), Sicily. Fic.
168,4. *A. (P.) typus; X2.25 (187).

Cirsostylus CossMANN, 1918 [*Trochus glandulus
Lausg, 1869]. Columellar lip vertical, with dis-
tinct outer margin, and with strong fold at its
lower end. Trias.-L.Jur.(L.Lias.), Eu. Fic. 168,
6. *C. glandulus (Lausg), M.Trias.(Ladin.), S.
Tyrol; X 1.5 (64).

Trochopsidea WENz, 1938 [pro Trochopsis GEm-
MELLARO, 1879 (non EHRENBERG, 1832)] [*Troch-
opsis moroi; SD Cossmann, 1918]. Whorls more
convex than in Ataphrus; outer face of columellar
lip relatively narrow, with narrow furrow parallel
to its margin but without tubercle; type species
described as having 4 spiral grooves, not reaching
margin, in outer wall of aperture. L.Jur.-M.Jur.
(Baj.), Eu. Fic. 168,1. *T. paludinoides
(HupLesTon), M.Jur.(Baj.), Eng.; X2.4 (59).

Lewisiella StoLiczka, 1868 [*Pitonnellus conicus
D'ORrBIGNY, 1853]. [=Aulacotrochus CossMANN,
1916]. Moderately elevated, whorls more convex
than in Araphrus; inner lip without denticle, but
extended above as semicircular callous pad cover-
ing middle of base and circumscribed by groove.
L.Jur., Eu. Fic. 168,3. *L. conica (D’'ORBIGNY),
U.Lias., Fr.; X4.5 (111).

?Parataphrus CHAVAN, 1954 [*Trochus viadrinus M.

ScamipT, 1905]). Araphrus-like, but with spirally
striated whorls and very narrow umbilicus; outer
lip with outer face widening toward junction with
basal lip and with furrow parallel with its mar-
gin. U.Jur., Eu. Fic. 168,2. *P. wiadrinus
(Scumiot), Ger.; X4 (167).

Family STOMATELLIDAE Gray, 1840
[=Stomatiidae StoLiczxa, 1868]
Few-whorled, mostly low-spired shells,
not umbilicate; operculum wanting in most
groups; aperture large, interior of last whorl
entirely visible through it from below.
Trias.-Rec.

Mesogena (Kutassy, 1940, nom. nud.), Cox, n.gen.!

i 1Propo;cd by Kurassy with citation of type species but
without diagnosis and therefore a momen nudum, neceding

validation.
[*Inoceramus arctus Hoernges, 1855]. Rather
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Lewisiella

5

Endianaulax

Ataphrus

Cirsostylus

F16. 168. Trochacea (Ataphridae) (p.1263).

small, auriform, with very rapidly expanding
whorls and evenly convex surface, without carinae;
ornament fine spiral and collabral threads, with
collabral undulations in type species. U.Trias.
(Nor.), Eu. Fic. 169,7. *M. arcta (HORrNES),
Aus.; X3 (79).

Praestomatia (Kutassy, 1940, nom. nud.), Cox, n.
gen.! [*Stomatia acutangula Koxken, 1897]. Small,
with rapidly expanding whorls having flattened
upper surface separated by carina from almost
vertical, moderately high outer face which may
carry 2 spiral angulations; ornament collabral
ridges. U.Trias.(Nor.)-U.Jur., Eu. Fic. 169,1.
*P. acutangula (Koken), U.Trias.(Nor.), Aus.;
1a,b, X10 (79).

Stomatella Lamarck, 1816 [*S. auricula; SD
ANTON, 1839] [=Phymotis RAFINEsQuE, 1815
(nom. nud.); Plocamotis Fiscuer, 1885]. Ear-
shaped, without operculum. Rec., E.Indies-IndoPac.

S. (Stomatella). Surface smooth. Plio.-Rec., Indo-
Pac. Fic. 169,3. *S. (S.) auricula, E.ndies;
3ab, X2 (213).

S. (Gena) Gray, 1850 [*Stomatella nigra Quoy
& GamaRrD, 1834; SD THieLE, 1924]. Last whorl
finely spirally striate. Rec., IndoPac.

Broderipia Gray, 1847 [®Scutella rosea Broperip,

1834]. Oval, limpet-shaped. Rec. Pac. Fic.
169,6. *B. rosea (Broberip), S.Pac.; 6a-c, X3
(147).




Stomatia

Pseudostomatella
',\.Qﬁ'f‘

A® .

Broderipia

Mesogena

Fi1c. 169. Trochacea (Stomatellidae) (p. 1263-1264).

Pseudostomatella THiELE, 1924 [*Stomatella papy-
racea “CHEMNITZ,” A.ApAMs (=Turbo papyraceus
GMELIN, 1791)] [=Stomatella (partim) auvcrr.,
non LaMmArck, 1816]. Spire short, conical, not
plicate below suture; sculpture of more or less
rough spiral ribs; operculum, if present, multi-
spiral. Rec., Austral.-IndoPac.

P. (Pseudostomatella). Relatively large, spire not
flattened, last whorl inflated; sculpture various.
Rec., IndoPac. Fic. 169,5. *P. papyracea
(GmEeLIN), E.Indies; X1 (147).

P. (Stomatolina) IrRepALE, 1937 [*Stomatella ru-
fescens Gray, 1847]. Depressed, sculpture spiral
or decussate. Rec., Austral.-IndoPac.
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Roya IRepALE, 1912 [*R. kermadecensis]. Resem-
bling Broderipia but apex not terminal but at
about 0.8 of length; muscle impression horseshoe-
shaped, in 2 parts. Oligo-Rec., N.Z.-IndoPac.
Stomatia HELBLING, 1779 [*S. phymotis] [=Sto-
max MonTtrorT, 1810 (obj.)]. Whorls plicate be-
low sutures; with several spiral ribs; aperture
ovate-triangular; no operculum. Rec., RedSea-Pac.-
E.Indies.

S. (Stomatia). Ear-shaped, oblique, spire small.
Rec., IndoPac. Fic. 169,2. *S. (S.) phymotis,
Red Sea; 22,6, X0.7 (147).

S. (Microtis) ApaMs & Apams, 1850 [*M. tubercu-
lata A.Apams, 1850] [Microtina A.ApaMs in
SoweRrBy, 1854 (obj.)]. Low, rather flat, with 2
tuberculate ridges; columellar margin visible
within to apex of spire. Rec., Pac.

S. (?Miraconcha) BERGH in ScHEPMAN, 1908 [*M.
obscura). Shell membranous and iridescent. Rec.,
E.Indies.

Synaptocochlea PiLsery, 1890 [*Stomatella mon-
trouziert (?=S. stellaza Souversik, 1863)]. Spire
very short, submarginal; surface spiraily striate or
decussate; aperture longer than wide; shell some-
what porcelaneous; operculum present. Rec., S.
Pac.-Carib. Fic. 169,4. *S. stellata (Souver-
BIE), N.Caledonia; 42,6, X2 (147).

Family TURBINIDAE Rafinesque, 1815

[nom. correct. et transl. Gray, 1824 (ex Turbinacea
RAFINESQUE, 1815)]

Strong, solid shells, small to large, few-
whorled, globose; rarely smooth but mostly
with  well-developed sculpture; aperture
nacreous within; peristome entire in most
genera, rounded, lying in one plane; col-
umella smooth, arched; operculum cal-
careous, spiral, with central or eccentric
nucleus (42). Mainly in warm seas. M.
Trias.-Rec.

Subfamily ASTRAEINAE Davies, 1933
[=Astraliinac Apams & Apams, 1851]
Conical with more or less carinate periph-
ery; base flattened; operculum most com-
monly oval. M.Trias.-Rec.

Rothpletzella J.Boum, 1895 [*R. richthofeni
(?=Coclocentrus infracarinatus KirtL, 1894)].
Depressed biconical, anomphalous, with carinate
periphery; ornament opisthocline ridges crossing
orthocline growth lines and ending in hollow
thorns at periphery, spiral cords on base. M.Trias.,
?L.Cret., Eu. [Most post-Triassic species included
by CossMaNN in this genus seem unrelated to the
type species.] Fic. 170,1. *R. richthofeni, M.
Trias.(Ladin.), S.Tyrol; X1 (147).
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Guildfordia

Astraea

Fic. 170. Trochacea (Turbinidae——Astraeinae) (p. 1264-1266).

Coelobolma CossmanN, 1918 [*C. corbarica]. Large,
depressed conical, anomphalous but with median
funnel-like excavation of base; ornament granose
spiral cords; aperture very oblique; callosity of
inner lip extending rather broadly over base.
U.Cret.(Cenom.-Senon.), Eu.-Asia.

Astraea RopiNG, 1798 [*Trochus imperialis GMELIN,
1791; SD Suter, 1913 = T. heliotropium MAar-
TYN, 1784 (ICZN op. 479)] [=Imperator MoNT-
ForT, 1810 (obj.); Canthorbis Swainson, 1840
(obj.); Macropelmus GisTeL, 1848 (obj.)]. Periph-
ery variously ornamented with spines. Eoc.-Rec.,
cosmop.

A. (Astraea). Widely umbilicate. Mio.-Rec., Aus-
tralasia. Fic. 170,7. *A. heliotropium (Mar-
TYN), Rec., N.Z.; X 0.7 (147).

A. (Astralium) Link, 1807 [*Turbo calcar LINNE,
1758; SD FiscHer, 1873] [=Calcar MONTFORT,
1810 (obj.); Cyclocantha Swainson, 1840; Stella
HEerrMANNSEN, 1849]. Moderately large, re-
sembling A. (Astraea), but not umbilicate. Eoc.-
Rec., Eu.-E.Indies-W.Indies-?S.Am. Fic. 170,

© 2

2. *A. (A.) calcar (LINNE), Rec., IndianO.; X1
(213).

A. (Bellastraea) IrRepALE, 1924 [*B. kesteveni].
Stellate, umbilicate, rather small. Plio.-Rec.,
Austral.

A. (Bolma) Risso, 1826 [*Turbo rugosus LINNE,
1767] [=O0obolma Sacco, 1896]. More turbinate
than A. (Astraea), not umbilicate, with noded
sutures; operculum with spiral ribs. Mio.-Rec.,
Eu.-W.Afr.-IndoPac. Fic. 170,3. *A4. (B.)
rugosa (LINNE), Rec., Medit.; 3a,6, X0.7 (147).

A. (Cookia) Lesson, 1832 [*Trochus sulcatus
GMELIN, 1791 (ICZN op. 479)] [=Tubicanthus
SwainsoN, 1840 (obj.)]. Whorls somewhat in-
flated, with axial folds above periphery; opercu-
Jum with 2 ribs. Rec., Australasia.

A. (Distellifer) IrRepALE, 1937 [*D. wallisi]. High-
conical, with double row of spinose tubercles at
periphery; no umbilicus. Rec., Austral.

A. (Incilaster) Finvay, 1927 [*Turbo marshalli
Tuompson, 1907]. Whorls nodose-keeled above
suture; not umbilicate. Eoc., Australasia.

)09 University of Kansas Paleontological Institute
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A. (Lithopoma) Gray, 1850 [*Trochus tuber
LinnE, 1767] [=Pachypoma Gray, 1850].
Periphery more rounded than in 4. (Astraea),
sculpture subdued; no umbilicus; operculum with
submarginal nucleus, with or without spiral rib,
surface coarsely granulose. Mio.-Rec., Carib.

A. (Micrastraea) CotToN, 1939 [*Trochus aureus
Jonas, 1844). Like A. (Astralium) but smaller,
more depressed. Rec., Austral.

A. (Opella) Finvay, 1927 [*A4. subfimbriata Su-
TER, 1917]. Like A. (Bellastraea) but with higher
spire. Oligo.-Mio., N.Z.

A. (Ormastralium) Sacco, 1896 (*Trochus fim-
briatus Borson, 1821] [=Tylastralium Sacco,
1896]. Whorls with 2 keels armed with blunt
spines; operculum convex, smooth. Mio.-Plio.,
Eu. Fic. 170,5. *4. (0.) fimbriata (BorsoNn),
Plio., Italy; X1 (147).

A. (Pagocalcar) IRepaLE, 1937 [*Trochus limbi-
ferus Kiener, 1850]. Periphery a wavy flange;
whorls disjunct, adult pagodoid in form. Rec.,
Austral.

A. (Pomaulax), Gray, 1850 [*Trockus japonicus
Dunker, 1845; SD Fiscuer, 1873]) [=Pachy-
poma AUCTT.; non Pomaulax auctt.]. Moderately
large, solid, with coarsely granular axial sculp-
ture; operculum ovate, convex, with terminal
nucleus. Mio.-Rec., W.N.Am.-Japan. Fic. 170,
6. *A. (P.) japonicus (Dunker), Rec., Japan;
x0.7 (179).

A. (Rugastella) Irepare, 1937 [*Trochus rotu-
larius LaMarck, 1822]. Like A. (Astralium) but
periphery with puckered transverse bars. Rec.,
Austral.

A. (Uvanilla) Grav, 1850 [*Trochus unguis
Woop, 1828; SD Fiscuer, 1873] [=Pomaulax
auctt. non GRrAY]. Moderate-sized to large,
sculptured with granular axial folds; operculum
ovate, nucleus nearly terminal, outer face with
2 to 3 strong curved ribs. Mio.-Rec., Eu.-E.Indies-
W.N.Am.-C.Am.

Guildfordia Gray, 1850 [*Astralium triumphans
PuiLippr, 1841; SD FiscuHer, 1873]. Depressed,
periphery with spines; umbilicus covered in part.
Plio.-Rec., IndoPac.-E.Asia.

G. (Guildfordia). Peripheral spines long, re-
curved, widely spaced; operculum smooth. Plio.-
Rec., E.Indies-Japan. Fic. 170,4. *G. tri-
umphans (PHiLipP1), Rec., Japan; X0.7 (147).
G. (Pseudastralium) Scuepman, 1908 [*Astralium
(P.) abyssorum]. Like G. (Guildfordia) but
peripheral spines short and more numerous;
operculum granular. Rec., IndoPac.

Subfamily LIOTIINAE Adams & Adams, 1854

Relatively small, with both axial and
spiral sculpture; spire low to flattened;
operculum chitinous within but with outer

Mollusca—Gastropoda

surface calcareous or at least with calcareous
granules; aperture nacreous. Trias-Rec.

Eucycloscala CossmanN, 1895 [*Trochus binodosus
MUNsTER, 1841; SD Cox, herein] [=Trochoscala
KoxeN, 1897; Urceolabrum Wabg, 1917]. Small,
ovate-conical, anomphalous or phaneromphalous,
with moderately high spire of convex whorls bear-
ing collabral ribs crossed by few spiral threads;
aperture suborbicular, peristome continuous; outer
lip varicose. M.Trias.(Ladin.)-U.Cret.(Dan.), Eu.-
N.Am. Fic. 171,10. *E. binodosa (MUNsTER),
M.Trias.(Ladin.), S.Tyrol; X2.5 (89).

?Microcheilus Krrtr, 1894 ([*Cochlearia brauni
KripsTEIN, 1845) [=Microchilus Cossmann, 1895
(obj.); Pseundocochlearia Cossmann, 1895 (pro
Microcheilus KrrtL, non Microchilus BLANCHARD,
1851); Pseudocochlearella WeENz, 1944]. Small,
turriculate, with high cyrtoconoid spire of sub-
angular, peripherally costate whorls; coiling of
last whorl irregular; aperture orbicular, with
much-thickened, continuous peristome. M.T7rigs.
(Ladin.), Eu. Fic. 171,1. *M. brauni (Kuip-
sTeIN), S.Tyrol; Iab, X3.75 (64).

Scaevola GEMMELLARO, 1879 [*S. intermedia; SD
CossmanN, 1918]. Sinistral, turbiniform, phaner-
omphalous; whorls strongly convex, last one some-
what expanded; ornament well separated collabral
ribs and spiral threads; aperture orbicular, with
continuous thickened peristome, L.Jur., Sicily.
Fic. 171,8. *S. intermedia; X1 (147).

Pscudoliotina CossmanN, 1925 [*Liotia sensuyi
Vipar, 1921]. Discoidal, upper face flat; outer face
limited by 2 nodose carinae, 3rd carina forming
umbilical margin; aperture orbicular, not oblique,

with  much thickened peristome. U.Cret.
(Maastricht.), Eu. Fic. 171,6. *P. sensuyi; 6a,b,
X2 (18).

Liotia Gray, 1847 [*Delphinula cancellata Gray,
1828]. Axial and spiral ribs well developed, form-
ing latticed surface; umbilicus funnel-shaped,
bounded by beaded cord; operculum concave, of
many narrow whorls. Mio.-Rec., E.Indies-W .Indies-
N.Am.-S.Am. Fic. 171,3. *L. cancellata
(GraY), Rec., Chile; X3 (213).

Arene Apams & Apams, 1854 [*Turbo cruentatus
MuHLFELD, 1824; SD Woobring, 1928]. With
several spiral cords or carinae, smooth or with
vaulted scales; remainder of surface finely beaded.
Mio.-Rec., N.Am.

A. (Arene). With spiral funicular cord in umbili-
cus and low varix at outer lip; spire moderately
elevated. Mio.-Rec., W.Indies-W.N.Am. Fic.
171,5. *A. cruentata (MiHLFELD), Rec., W.
Indies; X2 (147).

A. (Marevalvata) OussoN & Harsison, 1953
[*Architectonica  tricarinata  STEaRNs, 1872].
Lacking spiral funicular cord; peristome not
thickened, spire low. Plio.-Rec., Fla.-W.Indies.
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Fi1c. 171. Trochacea (Turbinidae
(p. 1266-1267).

Liotiinae)

Eccliscogyra Darv, 1892 [*Delphinula nitida VEr-
RILL, 1885]. Small, iridescent, whorls disjunct, with
both axial and spiral riblets. Rec., E.N.Am. Fic.
171,7. *E. nitida (VerriLL), Rec., off Md.; X5
(172).
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Ilaira ApaMs & Apawms, 1854 [*Delphinula evoluta
Reeve, 1843] [=Liotiaxis IREDALE, 1936]. De-
pressed, openly umbilicate, with 4 tuberculate
carinae. Rec., E.Indies-Austral-?Atl.

Liotina FiscHER, 1885 [*Delphinula gervillei DE-
FRANCE, 1818; SD CossmanN, 1888]. Relatively
large, with well-developed lip varix; umbilicus
bordered by rib, pitted outside, spiral ridge within;
operculum with calcareous layer, tesselated, edges
bristly. Eoc.-Rec., Eu.-Afr.-IndoPac.-Austral.

L. (Liotina). Axial sculpture present throughout,
inner lip rounded. Eoc.-Rec., Eu.-N.Afr.-E.Afr.-
IndoPac.-Australasia. Fic. 171,11. *L. ger-
villei (DEFRANCE), M.Eoc., Fr.; X2 (147).

L. (Austroliotia) Corron, 1948 [*Liotia botanica
HeprLey, 1915]. Low, sculpture latticed as in
Liotia; umbilicus wide; operculum with faint
calcareous granules. Rec., Australasia.

L. (Dentarene) IREDALE, 1929 [*D. sarcina; pro
Delphinula crenata K1ENER, 1839 (non SowEerBy,
1833)]. Axial sculpture partly obsolete or in-
terrupted; umbilical ridge running into a twisted
appendage of inner lip. Rec., E.Indies-Austral.

L. (Globarene) Irepare, 1929 [*Delphinula ci-
daris Reeve, 1843]. Umbilicus small. Rec., E.
Indies.

L. (Liotinaria) Hase, 1955 [*Liotia solidula
Gourp, 1859]. Umbilicus narrow and deep,
with pitted surface. Rec., Japan.

Macrarene HERTLEIN & STRONG, 1951 [*Liotia
californica DaLr, 1908]. Large for family, de-
pressed-turbinate, periphery rounded-stellate. Rec.,
W.N.Am. Fic. 171,2. *M. californica (DaLr),
Rec., W.Mex.; X1 (223).

?Nemrac CLARK & DurHaM, 1946 [*N. carmenen-
sis]. Smooth except for beaded sutural band and
axial grooves on base; with wide umbilical ridge
crossed by grooves. Eoc., S.Am. Fic. 171,9. *N.
carmenensis, Eoc., Colombia; X5 (169).

Pareuchelus BoeTTGER, 1907 [*Euchelus (P.) ex-
cellens]. With several spiral ribs latticed by axial
sculpture; basal margin of aperture forming angle
above last spiral keel. Eoc.-Plio., Eu.-E.Indies.
Fic. 171,4. *P. excellens (BoerTGER), M.Mio.,
Hung.; X10 (147).

Subfamily HELICOCRYPTINAE Cox, n. subfam.

Small, smooth, lenticular, involute shells
with narrow apical and very narrow basal
umbilici; corner of aperture filled with cal-
lus, rendering peristome continuous and
almost orbicular. Operculum unknown. M.
Jur.(Bathon.)-L.Cret.(Alb.).

Helicocryptus D'OrBiGNY, 1850 [*Helix pusilla
RoeMER, 1836 (non VaLror, 1801) (=*Rotella
dubia Buvienier, 1852); SD Cossmann, 1918]
[=Heliocryptus WeNz, 1938 (erroneously attrib-
uted to p’OrBIGNY, 1850) (obj.)]. Characters of
subfamily. Eu. Fic. 172,1. *H. dubius (Buvic-
NiER), U.Jur.(Raurac.), Switz.; 1a,6, X4 (96).
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Fic. 172. Trochacea (Turbinidae: Helicocrypti-

nae, Petropominae, Turbininae) (p. I167-1269).

Subfamily PETROPOMINAE Cox, n. subfam.

Low turbiniform, anomphalous; peri-
stome discontinuous, parietal lip passing un-
der strongly prosocline outer lip; operculum
with low, conical, visibly spiral outer face
and narrowly umbilicate inner face. L.Cret.
(Alb.).

The calcareous operculum shows that this
subfamily should be included in the Turbi-
nidae, although the interrupted peristome

Mollusca—Gastropoda

is more suggestive of the Trochidae. The
operculum itself is of a unique type.

Petropoma Gass, 1877 [*P. peruanum]. With low
coeloconoid spire of flattened whorls bearing gran-
ose spiral cords, present also on base; callosity of
inner lip extending for moderate distance over
base and with distinct margin. Eu., S.Am.
Fic. 172,2. *P. peruanum, Peru; 2a-d, aperture
and 3 views of operculum, all X4 (188).

Subfamily TURBININAE Rafinesque, 1815

[nom. correct. AbaMs & Apams, 1851 (pro Turbinacea
RAFINESQUE, 1815)]

Generally large shells, whorls rounded,
base convex; aperture round; operculum
thick and heavy, nearly circular, convex out-
ward. U.Cret.-Rec.

Turbo LinnE, 1758 [*T. petholatus; SD MoNTFORT,
1810] [=Laeviturbo Cossmann, 1918 (obj.);
Bothropoma  Twiere, 1924;  Amphiboliturbo
MaGNE, 1940; Neocollonia Kuropa & Hasg,
1954]. Smooth to strongly sculptured; inner lip
mostly widened or callused. U.Cret.-Rec., Eu.-E.
Asia-IndoPac.-N.Am.-C.Am.-Austral.-Afr.

T. (Turbo). Smooth, rounded, last whorl large;
inner face of operculum flat. Oligo.-Rec., Eu.-
IndoPac. Fic. 172,3. *T. petholatus, Rec.,
Philippines; X 0.7 (147).

T. .Barbotella) Cossmann, 1918 [*T. hoernes:
Barsor, 1869]. With irregular radial ribs. Mio.,
Eu. Fic. 172,5. *T. (B.) hoernesi, Sarmatian,
Caucasus; X1 (147).

T. (Batillus) ScHuMACHER, 1817 [*T. cornutus
GMELIN, 1791] [=4Angarina BayLg, 1878 (obj.)
(pro Delphinulopsis WricHT, 1878, non LAUBE,
1870)]. Last whorl most commonly with 2 series
of hollow spines; spiral marginal rib on oper-
culum. Rec. Japan.

T. (Callopoma) Gray, 1850 [*T. fluctuosus Woop,
1828]. Moderately large, with strong often noded
spiral ribs; operculum with heavy spiral rib at
center bordered by 2 or more weaker ribs. Mio.-
Rec., E.Indies-N.Am.-C.Am.

T. (Carswellena) IrRepaLk, 1931 [*T. exquisitus
ANcas, 1877]. Small, with a few noded spiral
ribs, operculum spirally bordered. Rec., Austral.

T. (Dentallopoma) Beets, 1942 [*T. (D.) denti-
columellaris]. With deep furrow on columella.
Neogene, E.Indies.

T. (Dinassovica) IREDALE, 1937 [*D. verconis].
Shell smooth, very large, globose; operculum
oval, inner side elevated. Rec., S.Austral.

T. (Euninella) CotTon, 1939 [*T. gruneri PHiLIPPI,
1846]. Spirally striate, anomphalous, operculum
smooth. Mio.-Rec., Austral.

T. (Halopsephus) REemper, 1943 [*H. pulcher
(non Turbo pulcher DiLLwyn, 1817) = T. (H.)
haraldi RoserTsoN, 1958]. Small, smooth, oper-
culum convex, sculptured with axial riblets. Rec.,
Carib.
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T. (Lunatica) Roping, 1798 [*T. olearius Linng,
1758 (=T. marmoratus LinnE, 1758); SD HEerr-
MANNSEN, 1847] [=Olearia HERRMANNSEN,
1847, ex KLEN, 1753]. Very large, heavy, spiral
ribs few; umbilicate; pillar with a basal expan-
sion; operculum semi-granular, Plio.-Rec., E.
Indies-Japan.

T. (Lunella) Réping, 1798 [*T. versicolor GME-
Ny, 1791 (=T. cinereus Born, 1778); SD
Fiscuer, 1873] [=Ocana H.Apams, 1861
(obj.)]. Whorls rounded to slightly carinate;
pillar with basal lobe; operculum slightly granu-
lar. Mio.-Rec., circumtropic.

T. (Marmarostema) Swainson, 1829 [*T. chryso-
stomus LINNE, 1758) [=Marmorostoma Gray,
1850 (spelling error); Semectus Swainson, 1840].
With spiral ribs; operculum smooth to granular.
Mio.-Rec., Eu.-IndoPac.

T. (Modelia) Gray, 1850 [*T. granosus MARTYN,
1784 (ICZN op. 479)]. Medium-sized, sculptured
with granular spiral ribs; operculum granular
with smooth border. Mio.-Rec., N.Z.

T. (Ninella) Gray, 1850 [*T. torquatus GMELIN,
1791; SD Fiscuer, 1873]. Depressed, whorls
lirate, rounded to carinate; operculum oval, nu-
cleus eccentric, outer surface concave in center
with 2 strong spiral ribs, outer margin thin,
granulate. Eoc.-Rec., Eu.-C.Am.-IndoPac.-Austral.

T. (Sarmaticus) Gray, 1847 [*T. sarmaticus
LinnE, 1758] [=Cidaris Swainson, 1840 (non
Leske, 1778)]. Large, smooth, depressed; oper-
culum tuberculate. U.Cret.(Campan.)-Rec., Eu.-
N.Afr.-S.Afr. Fic. 172,6. *T. (S.) sarmaticus,
Rec., S.Afr.; X 0.7 (147).

T. (Sarmaturbo) PowerLr, 1938 [*T. superbus
ZrrteL, 1864]. Near T. (Sarmaticus) but with
operculum spirally sculptured on inner face. U.
Oligo., N.Z.

T. (Subninella) Twuieve, 1929 [*T. undulatus
“MarTYN, 1784” (non binominal) = T. undula-
tus GMELIN, 1791]. Moderately large, globose,
with fine spiral ribs; umbilicate; operculum
strongly convex in middle, with thin outer mar-
gin set off by ledge. Rec., Australasia.

T. (Taeniaturbo) Woobring, 1928 [*T. canalicu-

tus HerMann, 1781). Moderately large, whorls
rounded to subangular, scuiptured with closely
spaced spiral cords more or less beaded; not
umbilicate; operculum irregularly thickened,
weakly granular, Mio.-Rec., W .Indies.

?Prisogaster MorcH, 1850 [*Turbo niger Woop,
1828; SD Fiscuer, 1873] [=Amyxra TRoOSCHEL,
1852 (obj.}]. Of medium size, low-spired; smooth
or with spiral ribs; aperture rounded, nacreous
within; inner lip wide; operculum with a mar-
ginal furrow, nucleus eccentric. Rec., Pac. Fic.
178,6. *P. niger (Woop), Rec., Chile; X1 (147).
?Tectariopsis CossmanN, 1888 [*Turbo henrici
CamLrar, 1835]. Small, with noded and angulate
periphery; aperture with lobed anterior expansion,
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bordered by several small nodes; umbilicus partly
concealed by inner lip. Eoc., Eu. Fic. 172,4.
*T. henrici (CaiLrat), Eoc., Fr.; X1.5 (147).

Subfamily COLLONIINAE Cossmann, 1916
[nom. transl. KEEN, herein (ex Colloniidae CossmMann, 1916)]
Small, not nacreous; turbinate to lenti-

cular; operculum normally paucispiral. U.
Cret.-Plio.

Collonia Gray, 1850 [*Delphinula marginata La-
MARCK, 1804; SD Cossmann, 1888}, Sturdy, nearly
smooth, inflated, umbilicate; outer lip thickened,
peristome mostly entire; operculum with a central
pit. U.Cret.-Plio., Eu.-N.Am.

C. (Collonia). Umbilicus bounded by granular
spiral cord. Paleoc.-Plio., Eu.-N.Am.-Austral.
Fic. 173,5. *C. (C.) marginata (LaMaRrck), Eoc.,
Fr.; 5a,6, X2 (147).

C. (Bonnetella) Cossmann, 1908 [*Bonnetia
planispira CossmanN, 1907] [=Bonnetia Coss-
MANN, 1907 (non Roineau-Desvoipy, 1830)].
Minute, lenticular, few-whorled. Eoc.-Oligo., Eu.

C. (Circulopsis) Cossmann, 1902 [*C. (C.)
megalomphalus). Depressed, base rounded into
umbilicus. U.Cret.(Dan.)-Mio., Eu.

C. (Heniastoma) Cossmann, 1918 [*C. (H.)
flammulata Cossmann, 1888]. Spire moderately
high; umbilicus bounded by a sharp ridge.
Paleoc.-Mio., Eu.

C. (Parvirota) CossmanN, 1902 [*Turbo rotatorius
DesHaves, 1863]. Spire flattened; umbilicus set
off by a ridge; sculpture axial. Paleoc.-Plio., Eu.-
N.Am. Fic. 173,7. *C. (P.} rotatoria (DE-
sHAYEs), U.Eoc., Fr.; 72,6, X5 (147).

Coanollonia WoobriNG, 1928 [*C. ambla]. De-
pressed, sculpture both axial and radial; peristome
incomplete. Mio., W.Indies. Fic. 173,8. *C.
ambla, Mio., Jamaica; X5 (147).

Cyniscella Cossmann, 1888 [*Cyclostoma cornu-
pastoris Lamarck, 1804]. Minute; with spiral
grooves; umbilicus bounded by nodose ridge.
Paleoc.-Oligo., Eu. Fic. 173,3. *C. cornupas-
toris (LaMmarck), Ecc., Fr.; 32,6, X10 (147).

Gelasinostoma GARDNER, 1947 [*Collonia elegan-
tula DaLr, 1892]. Depressed, few-whorled; um-
bilical pit minute, bordered by a rib. ?Eoc., Mro.-
Plio., EXN.Am. Fic. 173,1. *G. elegantulum
(DaLL), Mio., Fla.; X (186).

Otollonia WoobrinG, 1928 [*Liotia siderea Guppy,
1896). Sculpture of fine, beaded spiral ribs. Mio.,
W .Indies. Fic. 173,6. *O. siderca (Guppy),
Mio., Jamaica; 6a,b, X5 (147).

Otomphalus CossmanN, 1902 [*O. dumasi]. With
2 spiral carinae above and at periphery; umbilicus
bordered by another carina. Eoc., Eu. Fic. 173,
4. *0. dumasi, Eoc., Fr.; 4a,b, X3 (147).

Pseudonina Sacco, 1896 [*Delphinula bellardis
MicueLoTT1, 1847]. Resembling Otomphalus but
more conical, with carinae at and below periphery.
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Fic. 173. Trochacea (Turbinidae: Colloniinae)
(p. 1269).

Mio.-Plio., Eu. Fic. 173,2. *P. ‘bellardii

(MicueLoTT1), Mio., Italy; X3 (147).

Subfamily HOMALOPOMATINAE Keen,
n. subfam.

Small shells; axial sculpture reduced or
absent, spiral sculpture well developed.
Paleoc.-Rec.

Homalopoma CARPENTER, 1864 [*Turbo sanguineus

LinNE, 1758] [=Leptonyx CARPENTER, 1864 (non
SwainsoN, 1833)]. Umbilicus wanting or small;
operculum with horny and shelly layers, multi-
spiral. Paleoc.-Rec., cosmop.
H. (Homalopoma). With strong spiral grooves;
height equal to diameter. Paleoc.-Rec., Eu.-N.
Afr.-N.Am.-S.Am. Fic. 174,9. *H. sangui-
neum (LINNE), Rec., Medit.; 92,6, X 1.5 (147).
H. (Argalista) IReDALE, 1915 [*Cyclostrema fluc-
tuatum HutToN, 1883]. Minute, depressed-
globose, spirally striate, deeply umbilicate; peri-
treme interrupted. Oligo.-Rec., Australasia.

Mollusca—Gastropoda

H. (Boutillieria) CossMANN, 1888 [*Turbo eugeni
Desnaves, 1863] [=Otaulax Cossmann, 1888].
With a small umbilicus; aperture expanded an-
teriorly. L.Cret.( Apt.)-Oligo., Eu.-N.Afr. Fic.
174,3. *H. (B.) eugeni (DEsHAYEs), Eoc., Fr.;
X3 (147).

H. (Cantrainea) JeFFrEyvs, 1883 [*Turbo pelori-
tanus CANTRAINE, 1835] [=Cantraineia, FiscHER,
1885 (obj.)]. Relatively high-spired; umbilicus
covered by columellar callus. Mio.-Rec., Eu.

H. (Collonista) IrepaLE, 1918 [*Collonia picta
Peasg, 1868]. Slightly umbilicate, outer lip thin,
inner with small callus. Rec., Pac.

H. (Eutinochilus) CossmaNN, 1918 [*Collonia
miliaris CossMANN, 1892] [pro Homalochilus
CossMANN, 1892 (non FiscHer, 1856)]. Minute,
without umbilicus; suture channeled. Eoc., Eu.-
N.Am.

H. (Leptothyropsis) WoobriNG, 1928 [*Lepto-
thyra philipiana DarLr, 1889]. Low-spired, um-
bilicus wide; peristome interrupted. Mio.-Rec.,
W.Indies.

H. (Phanerolepida) DaLv, 1907 [*Turbo transen-
na WatsoN, 1879]. Surface granulate, granules
arranged in oblique rows. Mio.-Rec., Japan.

Anadema Apams & Apams, 1854 [*Omphalius cae-
lata A.Apams, 1854]. Ovate-conical, with nodose
spiral ribs and deep narrow umbilicus. Rec., N.-W.
Afr.

Charisma HebrLey, 1915 [*C. compacta]. Minute,
broadly conical, base rounded; umbilicus deep and
wide; sculpture finely striate. Rec., Austral.

C. (Charisma). Umbilicus set off by angle. Rec.,
Austral.

C. (Cavostella) Laseron, 1954 [*C. radians]. Um-
bilicus bounded by serrate ridge. Rec., Austral.
C. (Cavotera) Laseron, 1954 [*C. simplex]. De-

pressed, umbilical ridge weak. Rec., Austral.

Cirsochilus Cossmann, 1888 [*Delphinula striata
Lamarck, 1804]. Spirally carinate, base with fine
spiral cords; umbilicus deep, set off by ridge. M.
Jur.-Plio., ?Rec., Eu.-N.Am.-S.Am.

C. (Cirsochilus). Apical angle uniform; aperture
ovate, varix behind outer lip. M.Jur.(Baj.)-Plio.,
?Rec., Eu.-E.Indies-W.Indies-S.Am. Fic. 174,
5. *C. striatum (Lamarck), Eoc., Fr.; 5a,6, X3
(147).

C. (Claibornia) PaLMER, 1937 [*Turbo lineata
LEa, 1933]. Spire more acute in juvenile shells;
aperture rounded, without varix behind lip. Eoc.,
SE.USA. Fic. 174,2. *C. (C.) lineatum
(LEA), Eoc., Ala.,, X4 (209).

Leptocollonia PoweLr, 1951 [*L. thielei] [=?Cy-
nisca ApaMs & Apams, 1854 (non Gray, 1844)].
Like Homalopoma but umbilicate, thin, colorless,
operculum concave and spirally channeled. Rec.,
S.Atl.-?S.Afr. Fic. 174,8. *L. thielei, Rec., S.
Georgia I.; X5 (121).

Leptothyra PEeasg, 1869 [*L. costata]. Whorls angu-
late, axially ribbed, spirally striate; with a narrow
umbilicus. Rec., Hawaii.
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Moelleria JerFrEYs, 1865 [*Margarita costulata MoL-

LER, 1842]. Depressed, widely umbilicate; spiral
cords fine, stronger below. Plio.-Rec., Eu.-N.Am.

Fic. 1744. *M. costulata (MOLLER), Rec.,
Norway; 4a,b, X10 (147).

?Rangimata Marwick, 1928 [*R. pervia]. Minute,
depressed; umbilicus semilunar, notching inner
lip. Mio., S.Pac. Fic. 174,7. *R. pervia, Mio.,
Chatham L.; X 10 (147).

?Tipua Marwick, 1943 [*Submargarita tricincta
MarsHALL, 1919]. Low-spired, with 3 weak cari-
nae on body whorl. M.Eoc.(Bortonian), N.Z.
Fic. 174,6. *T. tricincta (MarsHaLL), Eoc., N.Z.;
X3 (204).

Vexinia CossMANN, 1918 [*Delphinula crassa Bau-
poN, 1853]. Globose, with small umbilicus; inner
lip expanded anteriorly. Eoc., Eu——Fic. 174,1.
*V. crassa (Baupon), Eoc., Fr.; X3 (147).

Subfamily UNCERTAIN

Pleuratella Moorg, 1867 [*P. prima]. Rather small,

rotelliform, phaneromphalous, smooth; spire de-
pressed; columellar lip with outer face expanded
to left and concave below, where it appears to ex-
tend to margin of a false umbilicus. [Aperture
unknown intact in type species, but preserved in
P. brachyura GEMMELLARO from Sicily. Not re-
ferable to Ataphridae.] L.Jur.(L.Lias.), Eng.-
Sicily.

Pterocheilos Moore, 1867 [*P. primus] [=Tino-
chilus FiscHer, 1885 (obj.); Mooria CossMANN,
1899 (obj.)]. Small, biconical, anomphalous,
smooth, with almost flattened spire whorls and
carinate periphery; base extended, with obscure
angulation around median part; aperture circular,
reduced by expanded inner lip, which is also
extended below as prominent angular projection.
L.Jur.(L.Lias.), Eng. Fic. 175,1. *P. primus;
lab, X5 (205).

Turboidea SeeLEY, 1861 [*T. nodosa). Founded on
ill-preserved specimen of medium size, turbini-
form in shape and phaneromphalous, with large
tubercles on last whorl. U.Cret.(Cenom.), Eng.

Family CYCLOSTREMATIDAE Fischer,
1885
Small to minute, turbinate to lenticular,
mostly widely umbilicate, smooth to strong-
ly sculptured, poreelaneous. U.Jur.-Rec.

Subfamily SKENEINAE Thiele, 1929
[=Delphinoideinae THieLE, 1924]

Small, sculpture weak or wanting; radula
with 4-5 marginal teeth. U.Jur.-Rec.
Teinostomopsis CHAvaN, 1954 [*T. saharae]. Ro-

telliform, smooth, anomphalous; inner lip strong-
ly concave, with obtuse denticle at lower end and
broad outer face limited by a carina. U.Jur.
(Raurac.), Eu. Fic. 176,15. *T. saharae, Fr.;
X4 (167).
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Fic. 174. Trochacea (Turbinidae——Homalopomati-
nae) (p. 1270-1271).

Cenomanella CossmMaNN, 1918 [*Rotella archiaciana
p’ORBIGNY, 1843]. Low turbiniform, anomphalous,
of evenly convex, spirally striated whorls with
deeply canaliculate suture; base callus-coated in
middle. U.Cret.(Cenom.-L.Senon.), Eu. Fic.
176,11. *C. archiaciana (p'OrBIGNY), U.Cret.
(Cenom.), Fr.; X4 (110).

Skenea FLEMmING, 1825 [*Helix serpuloides Mon-
Tacu, 1808; SD Gray, 1847] [=Delphinoidea
Brown, 1827 (obj.); Delphionoidea Brown, 1844
(obj.)]. Depressed, whorls rounded, smooth to
spirally striate. Pleist.-Rec., Eu.-N.Am.-Japan.
Fic. 176,7. *S. serpuloides (MoNTAGU), Rec., Eng.;
X 10 (147).

Cirsonella Ancas, 1877 [*C. australis]. Spire some-
what elevated. Mio.-Rec., S.Pac. Fic. 176,17.
*C. australis, Rec., Austral.; 17a,6, X10 (147).
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Pterocheilos

Fic. 175. Trochacea (Turbinidae
Uncertain) (p. I1271).

Subfamily

Conjectura FiNLay, 1927 [*Crossea glabella Mur-
poch, 1905]. Smooth, depressed-turbinate, with
basal keel or fold, like Crossea. Rec., N.Z.

Crossea A.Apams, 1865 [*C. miranda; SD SUTER,
1913] [=Crosseia Fiscuer, 1885 (obj.)]. Spire
elevated; anterior margin of aperture with or with-
out a projection. Plio.-Rec., S.Pac.-E.Asia.

C. (Crossea). With several strong varices. Plio.-
Rec., S.Pac.-IndoPac. Fic. 176,9. *C. miranda,
Rec., Japan; X5 (147).

C. (Crosseola) IrREpALE, 1924 [*C. concinna
ANcas, 1868]. Sculpture cancellate, no varices.
Rec., S.Pac.

C. (Dolicrossea) IRepaLE, 1924 [*C. labiata TENI-
soN-Woops, 1876) [=Doliocrossea, WeNz, 1938
(spelling error)]. Outer lip varicose. Rec., S.Pac.

Daronia A.Apams, 1861 [*Cyclostrema spirula A.
Apawms, 1850]. Planorboid, spire sunken. Rec., SW.
Pac.

D. (Daronia). Peristome continuous. Rec., Indo-
Pac. Fic. 176,2. *D. spirula (Apams), Philip-
pines; 2a,6, X1 (147).

D. (Eudardonia) CotrtoN, 1945 [*Cyclostrema
taffaensis Verco, 1909]. Peristome discontinuous,
aperture reniform. Rec., S.Austral.

?Dillwynella Davr, 1889 [*D. modesta). Turbinate,
not umbilicate. Rec., W.Indies. Fic. 176,13.
*D. modesta, St. Lucia; X5 (147).

?Ganesa JEFFREys, 1883 [*G. pruinosa; SD Coss-
MANN, 1918]. Turbinate; smooth or striate. Plio.-
Rec., Eu.-N.Am.-SW.Pac.

G. (Ganesa). Aperture somewhat ovate. Rec., Atl.
Fic. 176,6. *G. (G.) pruinosa, N.Atl.; X3
(193).

G. (Granigyra) DaLr, 1889 [*Cyclostrema lima-
tum]. Surface finely granulate. Rec., W.Indies-
Eu.

G. (Lissospira) Bush, 1897 [*Cyclostrema proxi-
mum TryoN, 1888]. Aperture round. Plio.-Rec.,
N.Z.-E.N.Am. Fic. 176,4. *G. (L.) proxima
(TryoN), Rec., New England; X5 (147).

?Haplocochlias CarpeEnNTER, 1864 [*H. cyclo-

phoreus]. Somewhat conical, spirally striate, outer
lip thickened. Rec., W.C.Am.

Kaawatina BaArTRUM & PowkeLL, 1928 [*K. turneri].
Pyriform, 3-whorled, with axial ribs and an um-
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bilical chink. Plio., N.Z——Fic.
turneri; 16a,b, X10 (147).

Leptogyra BusH, 1897 [*L. verrilli]. Lenticular,
deeply umbilicate, with spiral striae. Rec., E.N.

176,16. °*K.

Am.-W.N.Am. Fic. 176,5. *L. verrilli, Dela-
ware Bay; 52,6, X10 (147).
Leucorhynchia Crosse, 1867 [*L. caledonica].

Smooth, glossy, sublenticular, umbilicus deep but
partly concealed by a columellar basal fold. U.
Cret.-Rec., Eu.-IndoPac. Fic. 176,8. *L. cale-
donica, Rec., New Caledonia; 82,6, X5 (147).

Lissotesta IREDALE, 1915 [*Cyclostrema micra TENI-
soN-Woops, 1877]. Turbinate, smooth to spirally
ribbed, without varices. Rec., S.Pac.

Lissotestella PoweLr, 1946 [*Lissotesta tenuilirata
PoweLr, 1931]. Like Lissotesta in shape but more
solid; peristome continuous, varicose. Rec., N.Z.

Lodderena IREDALE, 1924 [*Liotia minima TENIsON-
Woops, 1878]. Nearly discoidal, with heavily
variced aperture, peripheral keels and crenulate
suture present but no axial sculpture. Rec., Austral-
asia.

Lodderia Tate, 1899 [*Liotia lodderae PETTERD,
1884] [=Cyclostremella Tate, 1898 (non Bush,
1897)]. Lenticular, with several spiral keels and
fine axial sculpture. Rec., Australasia. Fic. 176,
14. *L. lodderae (PeTTERD), Austral.; X 10 (147).

Lophocochlias PiLsery, 1921 [*Haplocochlias minu-
tissimus]. Minute, with 6 spiral keels and 2 spirals
in umbilicus. Rec., Hawaii.

Munditiella Kurooa & Hasg, 1954 [*Cyclostrema
ammonoceras A.Apams, 1863]. Minute, with regu-
lar annular varices on periphery. Rec., Japan.
Fic. 176,12. *M. ammonoceras (Apams); X20
(198).

Norrisella CossmaNN, 1888 [*Turbo pygmaea
Desnaves, 1863]. Minute, umbilicate, inner lip
flaring. Eoc.-Mio., Eu.-E.Indies. Fic. 176,3. *N.
pygmaea (DEsHaves), Eoc., Fr.; X5 (147).

?Pakistania EamEes, 1952 [*P. antirotata]. Sinistral,
flattened above, convex below, smooth, periphery
carinate; aperture kite-shaped. Eoc., Asia. Fic.
176,18. *P. antirotata, Pakistan; X20 (180).

Philorene OvLIvER, 1915 [*P. texturata]. With fine
spiral striae and nodes, umbilicus spirally lirate
within. Rec., Pac.

Pondorbis BartscH, 1915 [*P. alfredensis]. Planor-
boid, with sinuous axial varices. Rec., S.Afr.

Pygmaerota Hase, 1958 [*Cyclostrema duplicatum
LiscHkE, 1872]. Near Lodderia but without axial
striae. Rec., Japan.

Rhodinoliotia ToMLIN & SHACKLEFORD, 1915 [*Cy-
clostrema roseotinctum SmitH, 1871]. Turbinate,
with strong spiral ridges. Rec., W.Afr.
Teinostoma, classified here by some workers, is to
be included in Vitrinellidae, in Treatise Part J.]
Tharsiella Busu, 1897 [pro Tharsis JEFFREYs, 1883
(non GueBeL, 1847)] [*Oxystele romettensis
GRANATA, 1877 (ex SEGUENZA, MS)] | =Porcupinia
CossMANN, 1900 (non Haecker, 1887) (pro Thar-
sis); Porcupina CossMaNN, 1925 (spelling error)].
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Cirsonella Pakistania
F16. 176. Trochacea (Cyclostrematidae Skenei-

nae) (p. I1271-1273).

Turbinate, smooth, umbilicus partly concealed by
columellar lip. Plio.-Rec., Eu.-W.Atl. Fic. 176,
1. *T. romettensis (GRANATA), Rec., E.Atl.; X5
(147).

?Tiburnus DPEGREGORI0, 1890 [*Turbo naticoides
LEea, 1833 (Dec.) = Natica eborea ConraD, 1833
(Nov.)] [=Platychilus Cossmann, 1888 (non
JakoLEv, 1874); Simochilus Harris & BURRoOWs,
1891 (pro Platychilus)]. Low-turbinate, smooth,
nacreous within. Paleoc.-Plio., Eu.-Afr.-N.Am.-
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Austral. Fic. 176,10.
Eoc., Ala.; X4 (209).

Tubiola A.Apams, 1863 [*Turbo niveus GMELIN,
1791; SD StoLiczka, 1868 (as of CHEMNITZ, 1784,
nonbinominal)]. Like Skenea, but with a funnel-
shaped umbilicus. Plio.-Rec., Atl.-Pac.-Austral.
T. (Tubiola). Low-conical, whorls with growth
striae only. Rec., Atl.-Pac.

T. (Partubiola) IreEpaLE, 1936 [*P. blancha].
Disc-shaped; whorls with fine spiral striae, growth
striae in interspaces. Plio.-Rec., Austral.

*T. eborea (Conrap),

Subfamily CYCLOSTREMATINAE Fischer, 1885

[nom. transl. CossmMaNN, 1917 (ex Cyclostrematidae
FiscHER, 1885)]

Radula with single strong marginal tooth
in each row and several delicate laterals;
shell mostly strongly sculptured. U.Cret.-
Rec.

Cyclostrema MarryaTt, 1818 [*C. cancellatum; SD
Gray, 1847] [=Pseudoliotina CossmaNN, 1925].
Lenticular, with axial varices. U.Cret.-Rec., cir-
cumtropic. Fic. 177,9. *C. cancellatum, Rec.,
W.Indies; X4 (158).

Brookula IREDALE, 1912 [*B. stibarochila] [=Vetul-
onia DaLr, 1913]. Minute, inflated, glassy. Mio.-
Rec., C.Pac.-S.Pac.

B. (Brookula). Spire blunt, interspaces between
ribs with spiral sculpture. Mio.-Rec., S.Pac.
Fic. 177,3. *B. (B.) stibarochila, Rec., Kermadec
1.; X10 (147).

B. (Aequispirella) Finvay, 1923 [*Scalaria coru-
lum HurToN, 1884]. Spire pointed, interspaces of
ribs spirally sculptured. Mio., Australasia.

B. (Liocarinia) Laseron, 1954 [*Liotia disjuncta
Heprey, 1903]). Whorls strongly keeled. Rec.,
E.Austral.-S.Austral.

B. (Liotella) Irepark, 1915 [*Liotia polypleura
Heprey, 1904]. Spire low, interspaces between
ribs smooth. Rec., N.Z.

Chunula ThieLg, 1925 [*C. typica] [=Chunula
THiELE, 1924 (nom. nud.)]. Minute, inflated, few-
whorled. Rec., E.Indies. Fic. 177,5. *C. typica,
Sumatra; X 10 (147).

Circulus Jerrrevs, 1865 [*Delphinula duminyi
RequIEN, 1842 = Solarium philippsi CANTRAINE,
1842]. Minute; smooth or with spiral riblets. Mio.-
Rec., Medit.-W.Indies-W.C.Am. Fic. 177,2.
*C. philippii (CANTRAINE), Rec., Medit.; 2a-c,
X5 (147).

Coronadoa Bartsch, 1946 [*C. simonsae]. Minute,
depressed, with scalariform ridges. Rec., W.N.Am.

Fic. 177,8. *C. simonsae, Rec., Calif.; x40
(161).

Munditia FiNLAY, 1927 [*Liotina tryphenensis Pow-
ELL, 1926]. Depressed, outer lip varicate; spiral
beaded cord in umbilicus. Plio.-Rec., Australasia.

Fic. 177,4. *M. tryphenensis (PoweLL), Rec.,
N.Z.; 4a,b, X5 (147).

Parviturbo Pisery & McGiNTY, 1945 [*P. rehderi].
Minute, turbinate, spiral ribs few, heavy. Rec., SE.

Institute
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Fic. 177. Trochacea (Cyclostrematidae——Cyclo-
strematinae) (p. 1273-1274).

USA. Fic. 177,6. *P. rehderi, Fla.; X 10 (214).
Tasmocrossea DeLr, 1952 [*T. benthicola). Like
Brookula but with a basal fold. Rec., Australasia.
Fic. 177,7. *T. benthicola; K25 (175).
Zalipais IrepaLE, 1915 [*Cyclostrema lissa SUTER,
1908]. Minute, with fine axial striae. Rec. Austral-
asia. Fic. 177,1. *Z. lissa (Suter), Rec., N.Z.;
X 10 (147).

Family PHASIANELLIDAE Swainson,
1840

[nom. transl. CossMANN, 1918 (ex Phasianellinac SwaInson,
1840)] [=Eutropiinae ApaMs & Apams, 1854] [Preparation
of descriptions and selection of illustrations for this family
are the work of Myra KeeN and RoBert RoBerTsonN.—Ed.]

Ovate to rounded, few-whorled, without
periostracum; smooth or finely spirally
sculptured, rarely spirally ribbed; shell en-
tirely porcelaneous; small species may be
umbilicate; peristome not continuous; oper-
culum calcareous, with eccentric nucleus,
either externally convex or flat and spirally
ridged. Paleoc.-Rec.

Phasianella Lamarck, 1804 [*Buccinum australe
GMmEeLIN, 1791 (ICZN pend.)] [=Phasianus pE
MonTForT, 1810 (obj.) (non LiNNE, 1758); Bolina
RAFINEsQUE, 1815 (cbj.); Eutropia Swainson, 1840
(obj.); Orthopnoea GisTeL, 1847 (obj.); Orthome-
sus PiLsBry, 1888; Mimelenchus IrepaLE, 1924].
Medium-sized to large, smooth, long-ovate; non-
umbilicate. Mio.-Rec., Java-Austral.-IndoPac.
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Fic. 178,5.
(147).

Gabrielona IREDALE, 1917 [*Phasianella nepeanensis
GATLIFF & GABRIEL, 1908]. Small, globose, smooth
or with fine spiral grooves, umbilicate; operculum
flat and spirally ridged. Mio.-Rec., W.Indies-
Austral.

Tricolia Risso, 1826 [*Turbo pullus LinnE, 1758;
SD Gray, 1847] [=Eudora Gray, 1852 (non
PERON & LESUEUR, 1810) (obj.); Chromotis Apams
& Apawms, 1863; Eucosmia CARPENTER, 1864 (non
StePHENS, 1831); Tricoliella MonNTEROsATO, 1884
(obj.); Steganomphalus Harris & Burrows, 1891
(obj.); Eulithidium PiLsery, 1898; Usatricolia
Hagg, 1956]. Small, globose or ovate, smooth or
spirally ribbed; smaller species perforate, columel-
lar margin arched; operculum externally convex.
Paleoc.-Rec., world-wide, tropics and warm tem-
perate regions.

T. (Tricolia). Shell fairly thick; suture slightly
impressed. Paleoc.-Rec., Eu.-Carib.-N.Am.——
Fic. 178,1. *T. (T.) pulle (LINNE), Rec., Eng.,

X2 (147). Fic. 178,2. T. (T.) variegata
(CArRPENTER), Rec., W.Mex.; type species of
Eulithidium, X8 (223).

T. (Aizyella) CossmaNN, 1889 [*“Phasianella
herouvalensis DEsHAYEs,” lapsus for P. suessoni-
ensis DEsHAYES, 1863]. Spirally ribbed. Eoc., Eu.

T. (Eotricolia) Kuropa & Hasg, 1954 [*Phasian-
ella megastoma PiLsBry, 1895]. Similar to T.
(Hiloa) but radula differs slightly. Rec., Japan.

T. (Hiloa) PiLsery, 1917 [*Phasianella thaanumi].
Shell thin, suture impressed; outer lip commonly
reflexed. Rec., Hawaii.

T. (Pellax) FiNvay, 1926 [*Phasianella huttoni
PiLsBry, 1888]. Apex acute. Plio.-Rec., N.Z.-
Austral.

T. (Phasianochilus) Cossmann, 1918 [*Phasianella
turbinoides Lamarck, 1804]. Long-ovate, spire
pointed, aperture ovate; umbilical chink present.
Eoc.-Oligo., Eu. Fic. 178,3. T. (*P.) tur-

binoides, Eoc., Fr.; X1 (171).

?Pseudophasianus CossmanN, 1918 [*Turbo elatus

Fucns, 1870]. Cylindrical, last whorl relatively
small; with small umbilicus. Eoc., Eu. Fic. 178,
4. *P. elatus (Fucns), Eoc., Italy; X1 (147).

Family VELAINELLIDAE Vasseur, 1880

Last whorl twisted into a slender spiral,
simulating a multispiral shell but without
the normal spiral septum. Eoc.

Velainella Vasseur, 1880 [*V. columnaris] [=Vel-
ainiella CossmaNN, 1918 (spelling error)]. Slender,
aciculate, moderately large, smooth. Eoc., Eu.
Fic. 179,1. *V. columnaris, Eoc., Fr.; la,b, X]I,
X2 (147).

Family ORBITESTELLIDAE Iredale, 1917

Shell thin, pellucid, minute, discoidal,
few-whorled; widely umbilicate, columella

*P. australis, Rec., Austral.;

X0.7
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Fic. 178. Trochacea (Turbinidae——Turbininae,
Phasianellidae) (p. 1269, 1274).

vertical; aperture irregular in shape, edges
thin. Rec.

Orbitestella IREpALE, 1917 [*Cyclostrema bastow:
GaTLIFF, 1906]. Sculpture of one or more keels
crossed by axial ribs. Rec., Austral. Fic. 179,2.
*0. bastowi (GATLIFF); 2a-c, X25 (147).
?Helisalia Laseron, 1954 [*H. liliputia]. Sculpture
of growth lines only. Rec., S.Austral.

Suborder NERITOPSINA Cox &
Knight, 1960

—azygobranches orthoneuroides Bouvier, 1887; mononéph-
ridés PERRIER, 1889]

Shell commonly coiled and ovoid or
globular, more rarely capuliform or patel-
liform; whorls few; spire, if protruding at
all, relatively low; outer shell layers calcitic,
unusually stable in fossils, commonly pre-
serving color pattern; inner layers thick,
aragonitic, lamellar but not nacreous; oper-
culum (not developed in a few genera)
commonly calcareous, in many post-Paleo-
zoic genera with processes projecting from
inner face and gripping inner lip; living
forms with left kidney only; single, bi-
pectinate ctenidium present on left except
in terrestrial forms, attached at its base
only; single hypobranchial gland, thought
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to be homologue of right one of other
Archaeogastropoda, also present; heart with
2 auricles, right one in some reduced or
with single auricle; pallial genital organs
developed and complex, fertilization in-
ternal; retractor muscles paired; radula
rhipidoglossate, with outermost admedians
large, capituliform. M.Dev.-Rec.

Superfamily NERITACEA
Rafinesque, 1815

[nom. transl. TriELE, 1929 (ex Neritacea RAFINEsQuE, 1815)]
[Proposed as subfamily name]

Characters as defined for suborder. The
superfamily includes marine, fresh-water
and terrestrial forms. M.Dev.-Rec.

?Family PLAGIOTHYRIDAE Kanight,
1956

Turbiniform, with thick shell, dominant-
ly spiral ornament and one or more col-
umellar teeth. M.Dey.-L.Carb.(Miss.)
Dirachis WHipsorNE, 1891 [*D. atavus]). With
moderately high spire; two teeth on inner lip;
outer lip convex, prosocline; ornament of spiral
cords. M.Dev., Eu. Fic. 180,2. D. atavus, Eng.;
X4.

Plagiothyra WHiDBORNE, 1892 [*Monodonta pur-
purea D’ARcHIAC & DEVERNEUIL, 1842; SD Coss-
MANN, 1916]. With single tooth on inner lip;

1b

Orbitestella

Velainella
la

Fic. 179. Trochacea (Velainellidae, Orbitestellidae)
(p. 1274-1275).
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Dirachis

Littorinides

Fic. 180. Neritacea (Plagiothyridae) (p. 1275-1276).

labrum convex, prosocline; ornament of fine
papillae in spiral rows. M.Dev., Eu. Fic. 180,
1. *P. purpurea (D’ARCHIAC & DEVERNEUIL), Ger.;
X2.

Littorinides Knicut, 1937 [pro Rhabdopleura pE
Koninck, 1881 (non ALLman, 1869)] [*Littorina
solida DEKoONINCK, 1843]. Low; elongate plate on
inner lip culminating below in low tooth; orna-
ment of numerous spiral threads. L.Carb., Eu.
Fic. 180,3. *L. solida (pEKoNiINCK), Belg.; X2.

Family NERITOPSIDAE Gray, 1847

Shell globular, spire protruding but slight-
ly or not at all, last whorl large; inner lip
broad and smooth, formed by continuous
inductura, or by inductura on parietal re-
gion merging into excavation of columellar
lip on its outer face; inner walls of whorls

not resorbed; operculum not spiral. M.Dev.-
Rec.

Subfamily NATICOPSINAE S.A Miller, 1889

[nom. transl. KNIGHT, BATTEN & YOCHELSON, hercin (ex
Naticopsidae S.A.MiLLER, 1889)] [ =Hologyridae KitTL,
1899)]

Without ornament except for subsutural
collabral threads or cords in some species;
outer lip strongly prosocline; parietal lip
commonly thickened by inductura, ex-

Mollusca—Gastropoda

tended in some species in plane of aperture
over part of side of last whorl, and simple
or rarely bearing single protuberance;
columellar lip strongly arcuate, excavated
on its outer face; operculum concentric,
asymmetrical; color pattern collabral stripes,
spiral bands, spots, and especially zigzag
lines. M.Dev.-U.Cret.

Naticopsis M’Coy, 1844 [*N. phillipsii; SD MEEk
& WorTHEN, 1866]. With moderately high-spired
to low, very broad shell; divisible into intergrad-
ing subgenera. M.Dev.-Trias., cosmop.

N. (Naticopsis) [=Naticodon RycxnoLt, 1847;
Fedaiella KirtL, 1894). Commonly large; globu-
lar, but with slightly protruding spire; aperture
expanded in direction oblique to axis; parietal
and columellar lips moderately thickened or each
with toothlike protuberance. M.Dev.-Trias, cos-
mop. Fic. 181,7. *N. (N.) phillipsii, L.Carb.,
Ire.; with operculum, X0.7. Fic. 181,8. *N.
(N.) cuccensis, M.Trias.(Ladin.), S.Tyrol; 8a,5,
X1 (65).

N. (Jedria) Yocuerson, 1952 [*Naticopsis meeki
KnieHr, 1933]. More or less ovoid; heavy sub-
sutural swelling generally bearing collabral cords;
parietal lip in adults markedly thickened (155,
p. 65)]. M.Dev.-Perm., ?Trias., N.Am.-Eu.
Fic. 181,1. *N. (].) meeki (KnicHt), M.Penn.
(U.Carb.}, Mo.; X2.

N. (Marmolatella) Krirte, 1894 [*N. (M.) ap-
planata Krrte, 1894; SD B.B.Woobpwarp, 1895].
Spire more or less flattened; aperture expanded
in direction perpendicular to axis; parietal and
columellar lips thickened, each commonly with
toothlike protuberance. L.Carb.(Miss.)-U.Trias.,
N.Am.-Eu. Fic. 180A,1. *N. (Marmolatella)
applanata, M.Trias.(Ladin.), S.Tyrol; lab, X1
(65).

Dicosmos Canavarri, 1890 [*D. pulcher] [=Holo-
gyra Koken, 1892]. Naticiform; whole of inner
lip with thick, bulging inductura; columellar lip
less extended than in Naticopsis. M. Trias.( Ladin.)-
U.Trias.(Carn.), Eu.-Indonesia. Fic. 181,4. *D.
alpinus (KokEN) (=type species of Hologyra), U.
Trias.(Carn.), S$.Tyrol; 44,6, X1 (10).

Planospirina KittL, 1899 [*Nerita esinensis Stop-
paN1, 1858]. Spire low in early stages, but suture
descending penultimate whorl before aperture;
aperture ovate, broader than high; columellar lip
concave, not at all extended as in Naticopsis;
parietal lip much thickened, columellar lip rather
less so. U.Carb.(M.Penn.)-Trias., Eu.-N.Am.
Fic. 181,10. *P. esinensis, M.Trias.(Ladin.), S.
Tyrol; 10a-c, apertural, abapertural, and apical
views, X 1.

?Vernelia ].Béum, 1895 [Natica fastigiata STOPPANI,
1858 (=N. excelsa Havuer, 1851); SD B. B.
Woobpwarp, 1896]. Medium-sized, littoriniform,
with well-elevated spire of convex whorls; aperture
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Eocalliostoma

Vernelia

Fic. 180A. Marmolatella, Vernelia, and Eocallio-
stoma (p. 1248, 1276).

ovate, higher than broad, angular and with slight
adapical channel; labrum thick, but bevelled off
to margin; parietal lip much thickened above. U.
Carb.(Penn.)-Trias., Eu.-N.Am. Fics. 180A,2,
181,3. *V. excelsa (Hauer), M.Trias.(Ladin.), S.
Tyrol; 180A,2a,6, X1 (195); 181,3a,6, X1 (speci-
men in U.S. Natl. Mus.)

?Pachyomphalus J.Boum, 1895 [P. concinnus; SD
CossMANN, 1925]. Small, littoriform, with well-
elevated spire of convex whorls; aperture ovate,
higher than broad, relatively smaller than in
Vernelia, angular adapically, labrum thin; in-
ductura narrow on parietal region, more widely
spread over base. M.Trias.(Ladin.), Eu. Fic.
181,2. *P. concinnus, S.Tyrol; 2a,b, X2 (6).
?Frombachia Brascuke, 1905 [*F. uhligi]. Rather
small, turbiniform, with fairly broad umbilicus;
whorls with 2 spiral angulations; inductura of
inner lip spread over base but not obscuring um-
bilicus. M.Trias.(Carn.), Eu. Fic. 181,5. *F.
uhligi; S.Tyrol; 54,6, X1.5 (10).

Haliotimorpha Brascuke, 1905 [*H. dieneri]. In-
volute, auriform, of few very rapidly enlarging
whorls, last one developing peripheral carina, on
which are large hollow spines; aperture subrec-
tangular, much broader than high; inner lip
flattened, of moderate breadth, with sharp sub-
parallel outer and inner margins, latter concave
and without teeth. M.Trias.(Ladin.)-U.Trias.
(Carn.), Eu. Fic. 181,9. *H. dieners, U.Trias.
(Carn.), S.Tyrol; 92,6, X1 (10).

Damesia HovrzapreL, 1888 [*Crepidula cretacea
MuULLER, 1851; SD WEeNz, 1938]. Globose, with
rapidly enlarging whorls and very eccentric, flat-
tened spire almost level with top of aperture;
ornament depressed spiral cords; aperture sub-
rectangular, broader than high; inner lip flattened,
of moderate breadth, with sharp subparallel outer
and inner margins, and largely covering quite
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broad umbilicus; inner margin of inner lip con-
cave and without teeth. U.Cret.(Senon.), Eu.
Fic. 181,6. *D. cretacea, Ger.; 6a,b, X2 (56).

Subfamily NERITOPSINAE Gray, 1847

[nom. transl. KNicuT, BATTEN & YocHELSON, herein (ex
Neritopsidae Gray, 1847)]

Much like the Naticopsinae except that
spire protrudes more than in most genera
of that subfamily and shell is ornamented
with pustules, which in many species open
adaperturally; no umbilicus; operculum,
where known, massive, trapeziform, sym-
metrical. L.Carb.(Miss.)-Rec.

Turbonitella peKoninck, 1881 [*Turbo biserialis
PuiLLps, 1836; SD CossmanN, 1916]. Turbiniform,
with slightly flattened base; collar-like adpressed
zone between suture and uppermost pustules; 2
rows of collabrally lengthened pustules, one at
upper angulation of whorl face and other at lower
angulation; columellar lip strongly excavated. L.
Carb., Eu. Fic. 182,1. *T. biserialis (PHIL-
Lips), Eng.; X2.

Trachydomia Meek & WOoRTHEN, 1866 [*Naticop-
sis nodosa MEEk & WORTHEN, 1861] [=Trachy-
domus CossMaNN, 1918 (obj.); Trachydoma
KnicHT, 1933 (0bj.)] Globular, with adpressed
zone; surface covered with pustules that are not
segregated sharply into different kinds. Penn.(U.
Carb.)-M.Perm., N.Am.-Eu.-NE.Asia-SE.Asia.
Fic. 182,5. *T. nodosa (MEek & WORTHEN), M.
Penn., Ill.; X1.3.

Trachyspira GEMMELLARO, 1889 [T. delphinuloides;

SD CossmanN, 1916] [=Platycheilus GEMMEL-
LARo, 1889; Sosiospira Greco, 1937]. Much like
Trachydomia but without sutural adpressed zone
and with pustules segregated into 2 different cate-
gories: numerous small pustules arranged in
oblique opisthocline or spiral rows and few large
ones arranged in spiral rows. M.Perm., N.Am.-
Eu.-NE.Asia. Fic. 182,6. *T. delphinuloides,
Sicily; X1.

Hungariella Kutassy, 1933 [*Neritopsis papps Ku-
TAssy, 1927]. Medium-sized to large, with well-
protruding, acute spire; aperture ovate, higher
than broad; inner lip moderately broad, smooth,
with sharp protuberance on parietal region, in
some shells with other blunter ones below; orna-
ment spiral bands, some tuberculate. U.Trias.
(Nor.), Eu. Fic. 182,4. H. stredae KuTassy,
Hung.; 44,6, X1 (200).

Seisia KuTassy, 1934 [*S. blaschkei]. Of medium
size, with slightly protruding, very eccentric spire
and rapidly increasing whorls; last whorl with 3
or 4 nodose carinae, one delimiting its flat or
concave upper surface and lowest forming border
of broad false umbilicus; aperture suborbicular; in-
ner lip broad, smooth, with margin almost detached
from base. M.Trias.(Ladin.)-M.U.Trias.(Nor.), Eu.
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Fic. 182,2. S. spinosa Kutassy, U.Trias. opercula), Peltarion DEsLONGCHAMPS & DEsLONG-
(Carn.), Hung.; 22,56, X3 (84). cHAMPs, 1858; Cyclidia, Scaphanidia RoLLE, 1862;
Neritopsis GraTeLoup, 1832 [*N. moniliformis) Rhynchidia Lausg, 1868]. Of medium size, with
[=Radula Gray, 1842; also following (based on moderately protruding, obtuse spire; last whorl

3a

1

Jedria

Dicosmos

Naticopsis Planospirina

Haliotimorpha

Fic. 181. Neritacea (Neritopsidae——Naticopsinae) (p. 1276-1277).
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Neritopsis

Neritopsis

Fic. 182. Neritacea (Neritopsidae——Neritopsinae) (p. 1278).

globose, evenly convex; ornament spiral cords and

in some species collabral ribs; aperture orbicular,

inner lip moderately thickened, strongly concave;
operculum very solid, trapeziform. Trias.-Rec.,
cosmop.

N. (Neritopsis). Inner lip without tubercle. Trias.-
Rec., cosmop. Fic. 182,7. N. (N.) radula
(LinNE), Rec., IndoPac.; X1 (147). Fic. 182,
9. N. (N.) sp., Mio., C.Eu.; operculum (“Cyclidia
valida” RoLLE), 9a,b, X5 (201). Fic. 182,8.
N. (N.) sp., L.Jur.(M.Lias.), Fr.; operculum
(“Peltarion bilobatum” DEsLoNGCHAMPS), 8a,b,
X2.3 (182).

N. (Neritoptyx) OppPENHEIM, 1892 [*Nerita gold-
fussii KEFersTEIN in Gorpruss, 1844]. With
prominent parietal tubercle. U.Cret., Eu. Fic.
182,3. *N. (Neritoptyx) goldfussii; Aus.; X2.5
(208).

Family DAWSONELLIDAE Wenz, 1938

Small, heliciform, with a platelike exten-
sion of inner lip. Penn.

Dawsonella Brabrey, 1874 [*Anomphalus meeki
BrapLEY, 1872] [=Dawsoniella FiscHer, 1887
(obj.)]. Aperture slightly expanded at final stage;
with platelike extension of inner lip seemingly
lying over lip of larger aperture. M.Penn. N.Am.
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[Found with Maruripupa wvermillionensis (BRrap-
LEY) in fresh-water limestone in a Coal Measures
sequence; it may have lived in fresh water or
more likely was terrestrial.] Fic. 189,3. *D.
meeki (BrRabpLEY), Ill.; X 10.

Family NERITIDAE Rafinesque, 1815

[nom. transl. et correct. Gray, 1834 (ex subfamily Neritacea
RaFiNEsQuE, 1815; Neritadae FrLeming, 1822)] [=Protoneri-
dae KirTL, 1899]

Shell globose, turbiniform, capuliform or
patelliform; mostly thick-walled; no um-
bilicus; inner walls of whorls resorbed;
inner lip more or less thickened by callus
or protruding as septum that narrows aper-
ture, commonly with dentate margin (3).
Trias.-Rec.

Subfamily NERITINAE Rafinesque, 1815

[nom. transl. SwainsoN, 1840 (ex Neritidae RAFINESQUE,
1815, nom. correct. Gray, 1834)]

Operculum, where known, with rib on
inner side and an apophysis. M.Trias.-Rec.
Neritaria Koken, 1892 [*N. similis (=*Natica
plicatilis KuipsTEIN, 1845)] [=Protonerita KirTL,
1894]. Naticiform, smooth, with slightly pro-
truding spire; aperture with slight adapical chan-
nel; inner lip not extended as septum or very
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little so, not dentate at margin, commonly with
protuberance where its columellar and parietal

parts meet; callus narrowly spread over base. M.
Trias.-U.Trias., cosmop. Fic. 183,1. *N. can-
dida (KrrrL), M.Trias.(Ladin.), S.Tyrol; X1
(65).

Cryptonerita KittL, 1894 [*C. elliptica] [=Cryp-
tonatica CossMaNN, 1925 (obj., errore pro Cryp-
tonerita)]. ‘Turbiniform, broader than high,
smooth, of evenly convex whorls; aperture sub-
orbicular; inner lip concave, not extended as sep-
tum or dentate at margin, callus extending very
little over base. M.Trias.(Ladin.)-U.Trias.(Carn.),
Eu. Fic. 183,2. *C. elliptica, M.Trias.(Ladin.),
S.Tyrol; 2a,6, X 1.5 (65).

Oncochilus Zitter, 1882 [*Natica globulosa Kvip-
STEIN, 1845; SD CossmanN, 1925] [=Sphaerochilus
CossManN, 1898 (obj.)). Globular; inner lip with
smooth, bulging pad of callus bearing 2 broad,
prominent folds. ?U. Carb.(Penn.), Trias.-Cret.,
€OSMOop. Fic. 213,5. *O. globulosus (Krip-
sTEIN), M.Trias.(Ladin.), S.Tyrol; apertural, X4
(K~icut, n). [J.B.Kn~icut, R.LBarTeEn & E.L.
YocueLson would place this genus near Cylindri-
topsis in the Subulitacea. ]

Neritoma Morxis, 1849 [*Nerita sinnosa J.SOWERBY,
1818; SD CossMmaNN, 1925] [=Neritoma FIsCHER,
1885 (obj.)]. Globose, smooth, with slightly pro-
truding spire; inner lip much thickened, diminish-
ing aperture, L.Jur.-U.Cret., cosmop.

N. (Neritoma). Quter lip with narrow median
sinus; margin of inner lip oblique, slightly con-
cave, not dentate, U.Jur.(Oxford.-Portland.), Eu.

Fic. 183,9. *N. (Neritoma) sinuosa (J.

Sowersy), U.Jur.(Portland.), Fr.; X1 (201).

N. (Neridomus) Morris & LYCeTT, 1851 [*Nerita
hemisphaerice Morris & Lycerr, 1851 (non
RoeMER, 1836) = *Neridomus anglica Cox &
ARKELL, 1950; SD Cossmann, 1925 (ICZN
pend.)] [=Neritodomus Fiscuer, 1885 (obj.)].
Outer lip without sinus; margin of inner lip bulg-
ing along parietal region, not dentate. L.jur.-
U.Cret.(Senon.), cosmop. Fic. 183,11. *N.
(Neridomus) anglica (Cox & ARKELL), M.Jur.
(Bathon.), Eng.; 11a,b, X1 (104).

N. (Staffinia) AnpersoN & Cox, 1948 [*Neritina
staffinensis Forses, 1851]. Outer lip without
sinus; inner lip only moderately thickened, but
with broad, oblique protrusion near its lower
end. M.Jur.(Bathon.), Scot.

Trachynerita KittL, 1894 [*T. fornoensis (=*Tur-
bo quadrata Stoppani, 1858); SD Cossmany,
1925]. Globose, with low, obtuse spire and ob-
tusely rounded periphery; narrow ramp or row
of nodes below suture; aperture with slight adapical
channel; inner lip well protruded, with untoothed
parasigmoidal margin, and with callus widely
spread over base. M.Trias.( Anis.)-M.Jur.(Bathon.),
€osmop. Fic. 183,16. *T. depressa (Hornes),
M.Trias.(Ladin.), S.Tyrol; 16ab, X1 (66).
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Platychilina Koken, 1892 [*P. wiéhrmanni)
[=Platychelyne Tomrin, 1931 (obj.)]. Globose,
with low, very eccentric spire; whorls few, rapidly
expanding, last one with broad sutural ramp and
2 or more angulations coinciding with rows of
tubercles; aperture subquadrangular or polygonal;
inner lip moderately protruded, with straight or
concave, untoothed margin. M.Trias.(Ladin.)-U.
Trias.(Carn.), Eu. Fic. 183,6. P. cainalloi
(StoppaNI), M.Trias.(Ladin.), S.Tyrol; 62,6, X1.3
(66).

Delphinulopsis LausEe, 1868 [*D. arietina (=Pleu-
rotomaria binodosa MUNsTER, 1841); SD Lauszg,
1870]. Of few steeply coiled, low-embracing,
rapidly enlarging whorls carrying nodose or scaly
spiral carinae; inner lip protruded as broad sep-
tum with untoothed, oblique margin. M.Trias.
(Ladin.)-U.Trias.(Carn.), Eu. F1c. 183,5. *D.
binodosa (MUNsTER), U.Trias.(Carn.), S.Tyrol;
5a,6, X1 (64).

Pileolus G.B.Sowersy, 1823 [*P. plicatus; SD S.P.
Woopwarp, 1851]. Small, patelliform or capuli-
form, smooth or with radial ribbing; inner lip
protruded as broad septum, much reducing aper-
ture. L.Jur.-Eoc., cosmop.

P. (Pileolus). Patelliform, smooth or with radial
ribbing; inner lip much protruded as septum with
smooth or dentate margin, reducing aperture to
lunate slit. L.Jur.-U.Cret.(Turon.), cosmop.
Fic. 183,3. *P. (P.) plicarus, M.Jur.(Bathon.),
3a,b, X2 (147).

P. (Gargania) Guiscarol, 1857 [*G. brocchii].
Capuliform, with raised terminal apex not appre-
ciably incoiled; radially ribbed; inner lip septum
well developed, ?not dentate; labrum thick, with

broad median  depression. U.Cret.(Cenom.-
Turon.), Eu. Fic. 183,7. P. (G.) brocchii
(Guiscarpr), U.Cret.,, Italy; 746, X1, X2
(190).

P. (Velatella) Meex, 1873 [*Neritina bellatula
MEeek, 1873; SD Cossmann, 1925]. Capuliform,
with depressed submarginal apex slightly incoiled
and curved to one side; smooth or radially ribbed;
aperture semioval; outer lip somewhat thickened,
smooth or faintly crenate internally; inner lip
margin not dentate. U.Cret.(Maastricht.), N.Am.

Fic. 183,8. *P. (V.) bellatula (MEEK), Lara-

mie beds, Utah; 84,6, X2.5, X2 (228).

P. (Tomostoma) DEesHavEs, 1824 [*P. neritoides;
SD Fiscuer, 1885] [=Calana Gray, 1847].
Capuliform, smooth, apex not terminal; aperture
trapezoidal, inner lip with sinus. Eoc., Eu.
Fic. 183,4. *P. (T.) neritoides (DEsHayss), Eoc.,
Fr.; 4a-c, X2 (147).

Trochonerita CossMANN, 1907 [*Nerita mammae-
formis p'OreiGNY, 1850]. Large, trochiform,
smooth; whorls feebly convex, last one subangular
at periphery of rather flattened base; labrum
strongly prosocline; inner lip not dentate at mar-
gin, continuous with thin callus widely spread over
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base. L.Cret., Eu. Fic. 183,15. *T. mammae- Lissochilus ZitTeL, 1882 [*Nerita sigaretina Bu-
formis (D'ORBIGNY), L.Cret.(Barrem.), Fr.; X0.5 VIGNIER, 1843; SD Cossmann, 1925]. Globose,
(170). with slightly protruding spire of shouldered whorls;

A 3b
Neritaria B
& "% 4b
o“\/\ljﬁ '
Pileolus

b
Cryptonerita

12
Vitto-
clithon

14a

Otostoma

S~

et

Trochonerita 16b Trachynerita

Fic. 183. Neritacea (Neritidae——Neritinae) (p. 1279-1280, 1284-1285).
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last whorl with one or more angulations; orna-
ment collabral ridges cancellated in same species
by spirals; aperture much reduced by inner lip sep-
tum which is not dentate along its convex mar-
gin, and is continuous with callus rather widespread
over base; outer lip bevelled from thick wall to
thin edge; shallow adapical channel present. M.
Jur.(Bathon.) - U.Cret.(Senon.), cosmop. Fic.
183,13. *L. sigaretinus (Buvienier), U.Jur., Fr.;
13a,6, X4 (111).

Otostoma D’ARcHisc, 1859 [*Natica rugosa Rok-
MER, 1841 (non Bosc, 1801) (=*Natica sub-
rugosa D'ORBIGNY, 1850); SD Cossmann, 1925]
[=Desmieria DouviLLE, 1904 (obj.); Corsania
VioaL, 1917; ?Lyosoma WHiTE, 1883]. Globose,
with depressed spire and rapidly enlarging whorls;
ornament narrow collabral ridges or tuberculate
spirals; inner lip septum broad, much reducing
aperture, with large teeth along margin; outer lip
strongly prosocline. [Original description of Oto-
stoma, alleging broad aperture without septum,
was based on imperfect specimens; this also was
probably the case with Lyosoma.] U.Jur.-Paleoc.,
€osmop. Fic. 183,14. O. divaricatum (p'Or-
sioNY), U.Cret.(U.Senon.), Hung.; 14456, X1
(210).

Myagrostoma ].Boum, 1900 [*M. plexum]. Small,
much broader than high, with low, obtuse, strong-
ly eccentric spire; whorls with 2 prominent granose
carinae, lower one forming periphery; ornament
of close-spaced collabrals and spirals; base strongly
convex, its outline in apertural view continuous
with basal margin of aperture; aperture obliquely
extended, constricted by 4 teeth, 2 on inner lip,
others respectively on internally thickened basal
and outer lips; thin inductura continuous with
septum spread rather widely over base. U.Crer.
(Turon.), SW.Asia. Fic. 184,7. *M. plexum,
Israel; 72,6, X3 (164).

Tournouerella Munier-CHALMAS, 1887 [pro Tour-
noueria MuNIER-CHALMAS, 1884 (non Brusina,
1870)1 [*Tournoueria matheroni MUNIER-CHAL-
Mmas, 1884]. Smooth, oviform, higher than broad,
most of shell formed by last 1.5 whorls, to which
earlier ones form small obtuse apex; last whorl
descending and becoming compressed near aper-
ture; aperture ovate, relatively narrow, appearing
when viewed directly to project well below evenly
rounded base; inner lip septum oblique, mod-
erately broad, with prominent rounded teeth. L.
Cret.-U.Cret., Eu. Fic. 184,10. *T. matheroni
(Munier-CHALMAS), U.Cret.(Dan.), Fr.; 10a0,
X2 (207).

Mesoneritina YEN, 1946 [*Neritella nebrascensis
Meek & Havpen, 1862]. Small, globose, rather
thin-shelled, with slightly protruding, obtuse spire;
smooth, commonly retaining zigzag color pat-
tern; inner lip somewhat thickened, with straight
or concave, untoothed margin, and not appre-
ciably protruded as septum. L.Crer., N.Am.

Mollusca—Gastropoda

Fic. 184,3. *M. nebrascensis (Meek & Haypen),
L.Cret., Wyo.; 3a,6, X2 (228).

Nerita Linng, 1758 [*N. peloronta; SD MoNTFoRT,
1810} [=Neritarius DumtriL, 1806 (obj.); Don-
tostoma HERRMANNSEN, 1847; Tenare Gray, 1858
(obj.)]. Sturdy shells, smooth to spirally ribbed;
inner lip septum well developed, its surface (labial
area) commonly pustulose or irregularly ribbed.
[Mainly marine.] U.Cret.-Rec., cosmop.

N. (Nerita). Outer lip thickened, with 2 teeth;
labial area flattened, with 2 large teeth at mar-
gin. Paleoc.-Rec., Eu.-IndoPac. Fie. 185,1.

*N. peloronta, Rec., W.ndies; X1 (147).

N. (Amphinerita) MarTENs, 1887 [*N. umloasiana
Krauss, 1848; SD Baker, 1923] [=O0dontostoma
MoércH, 1852 (non TurtoN, 1829) (obj.); Melan-
erita MarTENs, 1887]. Smooth or finely striate,
oblique; labial area smooth, margin weakly den-
tate. U.Cret.-Rec., Eu.-IndoPac.

N. (Chingua) CLARK & DurnaMm, 1946 [*N. (C.)
chinguensis]. Spiral ribs beaded; labial area
smooth. Eoc., S.Am. Fic. 184,13. *N. (C.)
chinguensis, Eoc., Colombia; X2 (169).

N. (Fluvinerita) PiLssry, 1932 [*N. (F.) dlticola
(=N. tenebricosa C. B. Apams, 1852)]. Smooth,
inner lip straight and smooth, labial area narrow;
outer lip thin; no opercular stop; operculum with
minute granulations. [Fresh-water.]. Rec., W.
Indies.

N. (Heminerita) MarTeNns, 1887 [*N. pica
GouLp, 1859 (nor GmMeLN, 1791) (=N. japon-
tca DuNker, 1859)]. Finely striate; operculum
granular. Rec., Pac.

N. (Puperita) Gray, 1857 [*N. pupa LINNE,
1758]. Small ovate, smooth. Mio.-Ree., W.Indies,

N. (Ritena) Gray, 1858 [*N. plicata LINNE,
1758) [=Pila MorcH, 1852 (ron Ropine, 1798);
Cymostyla MarTENs, 1887]. Spire moderately ele-
vated; outer lip toothed; labial area irregularly
costate, with several teeth at margin. Eoc.-Rec.,
Eu.-Afr.-trop.Am.-IndoPac.

N. (Semineritina) CossmaNN, 1925 [*N. mam-
maria LaMmarck, 1804] [=Seminerita WEeNz,
1938 (obj.)]. Small, with regularly incised
growth lines; outer lip thin, inner lip dentate.
U.Cret.(Turon.)-Eoc., cosmop. Fic. 184,2.
N. (S.) mammaria, Eoc., Fr.; 2a,b, X3 (147).

N. (Theliostyla) MorcH, 1852 [*N. dlbicilla
Linng, 1758; SD Kosert, 1879] [=Natere
Gray, 1858 (obj.); Ilynerita Martens, 1887].
Low-spired, outer lip regularly dentate within;
labial area granulate, sinuate and finely dentate at
margin. U.Cret.(Senon.)-Rec., Eu.-IndoPac.-trop.
Am.

Neritina Lamarck, 1816 [*Nerita pulligera LINng,
1766 (ICZN Op. 119, 1931)] [=Laphrostoma
RAFINESQUE, 1815 (obj.); Lamphrostoma, Lampro-
stoma avcrt. (obj.); Neritella Gray, 1848 (obj.);
Chernites GIsTEL, 1848 (obj.); Clypeolum Récruz,
1850 (non Récruz, 1842); Labialia, Onychina
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~
Nerita 4
Smaragdia

Fic. 185. Neritacea (Neritidae——Neritinae, Neri-
tiliinae, Smaragdiinae) (p. 1282, 1285).

Scupper, 1882 (obj.)]. Smaller and thinner-

shelled than Nerita; outer lip thin, inner lip

smooth or finely dentate. [Marine, brackish, or
fresh-water.] Eoc.-Rec., cosmop.

N. (Neritina). Relatively large, low-spired; outer
lip overriding last whorl in a projecting point;
labial area broad, flat. Rec., IndoPac. Fic.
184,17. *N. (N.) pulligera (LiNNE), Rec. E.
Indies; 17a,6, X1 (147).

N. (Clypeolum) Rfcruz, 1842 [*N. latissima
Broperip, 1833; SD PiLsery & BequakrT, 1927]
[=4Alina Récruz, 1842 (non Risso, 1826)]. Ap-
erture flaring, especially posteriorly; height greater
than width. Mio.-Rec., C.Am.

N. (Dostia) Gray, 1847 [*Nerita crepidularia
Lantarck, 1822 (=N. violacea GmELIN, 1791)]
[=Mitrula Récruz, 1850 (mon Gray, 1821)
(obj.)]. Apertural margin entire, labial area
shield-shaped, with arcuate and finely toothed
edge. Eoc.-Rec., Eu.-IndoPac. Fic. 183,10. *N.
(D.) violacea (GMmeLIN), Rec., E.ndies; X1
(147).

N. (Nereina) Cristororl & Jan, 1832 [*Nereina
lacustris (=Neritina  punctulata ~ LAMARCK,
1816)]. Spire bluntly elevated. Mio.-Rec., W.
Indies.

N. (Neripteron) Lesson, 1830 [*N. zaitensis; SD
Baker, 1923) [=Neritopteron FiscHer, 1885
(obj.)]. Like N. (Dostia) but more elongate and
with labial area less symmetrical. Rec., IndoPac.
N. (Neritona) MarTENns, 1869 [*N. labiosa Sow-
erBY, 1841]. Larger than N. (Dostia), labial
area expanded above, aperture narrower; oper-
culum ribbed. Rec., IndoPac.

N. (Provittoida) Baker, 1923 [*Nerita smithi
Woop, 1828] [=Provittoidea WenNz, 1938
(obj.)]. Spire elevated, pointed. Rec., Indo-Pac.
N. (Pseudonerita) Baxker, 1923 [*Neritina holo-
sericca GarrRetT, 1872]. Small, oblique-ovate,
spire elevated; inner lip sinuate, finely dentate.
[Brackish water.] Rec., S.Pac.

N. (Vergnesia) Derpey, 1940 [*V. mopelleti].
Dilated, concentrically striate. Eoc., Fr. Fic.

© 2
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184,1. *N. (V.) morelleti (DeLpEY), U.Eoc., Fr.
N. (Vitta) Mo6rcH, 1852 [*Nerita virginea LINNE,
1758; SD Baxker, 1923] [=Scapha MorcH, 1852
(non REcruz, 1841) (obj.)]. Spire elevated,
pointed; shell smooth, inflated; inner lip toothed.
Mio.-Rec., N.Am.-S.Am.-W.Afr. Fic. 184,8.
*N. (V.) virginea (LINNE), Rec., W.Indies; X1
(147).

N. (Vittina) BAkeRr, 1923 [*N. roissyana RécLuz,
1841]) [=Paranerita BourNg, 1909 (non Hamp-
soN, 1901)]. Resembling N. (Vitta) but smaller.
Rec., Indo-Pac.

N. (Vittoida) BakEr, 1923 [*N. variegata LEsson,
1830] [=Vittoidea WENz, 1938 (obj.)]. Shell as
in N. (Vittina), but radula differing in details.
[Brackish water.] Rec., Indo-Pac.

Neritodryas MARTENSs, 1869 [*Nerita cornea LINNE,
1758; SD Baker, 1923]. Moderately large, spire
blunt; labial area smooth, a blunt tooth below;
operculum ribbed. Rec., IndoPac. Fic. 184,11.
*N. cornea (LINNE), Rec., E.Indies; X1 (147).

Neritoplica OpPENHEIM, 1892 [*“Neritina globulus
FER.” (errore pro Nerita globosa Ferussac, 1823)
—=Neritina uniplicata Sowersy, 1823; SD WENz,
1938)]. Small, low-spired, smooth; with fold on
inner lip. M.Jur.(Bathon.)-Paleoc., Eu. Fic.
184,4. *N. uniplicata (Sowersy), Paleoc., Fr.;
4a,b, X2 (147).

Septaria Firussac, 1807 [*Patella borbonica Bory
DESAINT VINCENT, 1803] [=Cimber MoNTFORT,
1810 (obj.); Septarius Gray, 1821 (obj.); Catillus
Gray, 1847 (non BroncNiarT, 1822) (obj.); Ci-
bota Apams & Apams, 1858 (non HERRMANNSEN,
1852) (obj.); Laodia, Paria Gray, 1868]. Shell
almost isostrophic; last whorl large; aperture ex-
panded; thin labial septum present; subequal mus-
cle scars visible in aperture. Rec., Indo-Pac.

S. (Septaria). Apex projecting beyond left of aper-
ture; labial septum broad. [In swift-flowing
streams.] Rec., IndoPac. Fic. 184,14. *S. (S.)
borbonica (Bory DEST.VINCENT), Bourbon [;
14a-c, X1 (147).

S. (Navicella) Lamarck, 1816 [*N. tessellaria;
SD CHILDREN, 1823] [=Navicellus Gray, 1821
(obj.); Scapha Ricruz, 1841 (obj.); Stenopoma
Gray, 1868]. Apex not projecting beyond left
of aperture. Rec., IndoPac.

S. (Paraseptaria) RisBec, 1942 [*P. parva]. Patelli-
form; operculum horny. [Marine.] Rec., New
Caledonia.

S. (Sandalium) ScHumacHER, 1817 [*Sandalium
picta; SD Baker, 1923 (?=Patella porcellana
Linng, 1758)] [non Sandalium Retzivs, 1788
(nom. nud.); nec OKEN, 1815 (nom. nud.)]
[=Sandalinum RécrLuz, 1841 (obj.); Elara
Apams & Apams, 1856 (obj.); Elana Gray, 1867
(obj.)]. Like S. (Septaria) but with narrow labial
septum. [Fluviatile, in quiet water.] Rec., Indo-
Pac.

Theodoxus MonTrorT, 1810 [*T. lutetianus
(=Nerita fluviatilis Linng, 1758; ICZN Op. 335,
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1955)] [=Theodoxis MonTrorT, 1810 (obj.);

Elea FirziNceRr, 1833; Neritoglobus XKoseLT, 1871
(obj.); Theodoxta BourcuieNaT, 1877 (obj.);

Theodora, Theodorus auctrt. (obj.)]. Small, ob-

liquely ovate, spire low or elevated; labial area

smooth, with smooth or dentate margin; operculum
smooth. [Fluviatile.] Oligo.-Rec., cosmop.

T. (Theodoxus). Inner lip dentate; operculum
without apophysis. Oligo.-Rec., Eu.-W.,Asia.
Fic. 184,5. *T. (T.) fluviarlis (LinnE), Rec.,
Ger.; X 1.5 (147).

T. (Alinoclithon) BakEeRr, 1923 [*Nerita cariosus
Woop, 1828]. Labial area expanded; opercular
apophysis weak. [Fluviatile.] Rec., Hawaiian Is.

T. (Brusinaella) Anprussov, 1912 [*Neritina peta-
sata SeNINskl, 1905) [=Brusinaela ANDRUSSOV,
1912 (obj.)]. Aperture a narrow slit between
widely expanded labial and labral areas. Plio.,
SW.Asia. Fic. 184,16. *T. (B.) pertasatus
(Seninsk1), Plio., Caucasus; 16a,6, X2 (147).

T. (Calvertia) Bourcuicnat, 1880 [*C. letourn-
ouxt = Neritina sinjana Brusina, 1876; SD
WEeNz, 1929] [=Burgersteinia, Petrettinia, Saint-
Simonia, Tripaloia Bourcuicnar, 1880; Neriro-
donta BrusiNa, 1884]. Obliquely ovate, spire
somewhat elevated; blunt tooth or ridge on lower
muscle scar; operculum with apophysis. Mio.-
Plio., Eu.-SW.Asia. Fic. 184,6. *T. (C.) sin-
janus (BrusiNa), U.Plio., Dalmatia; X2 (147).

T. (Clithon) pEMonTForT, 1810 [*Nerita corona
LinnE, 1758) [=Cliron Lesson, 1830 (obj.);
Corona RécLuz, 1850 (non ALBER, 1850) (obj.)].
With a subsutural row of spines or nodes.
[Fluviatile or brackish.]. Plio.-Rec., IndoPac.-
Japan. Fic. 184,12. *T. (C.) corona (LINNE),
Rec., Mauritius; 12a,6, X1 (147).

T. (Meganninia) Davipacuviri, 1932 [*T. corru-
gata DavipacuviLi, 1930]. Resembling Neritina
(Neripteron) in form but with less apparent spire.
Plio., SW.Asia.

T. (Neritaea) Rorn, 1855 [*Neritina jordani
Sowersy, 1841] [==Neritoconus KoseLt, 1871
(obj.)1. Spire somewhat cylindrical, high; inner
lip weakly arched and dentate. Plio.-Rec., SW.
Asia.-E.Afr.

T. (Neritoclithon) Baxer, 1923 [*Neritina neg-
lecta Peask, 1860]. Rec., Hawaiian Is.

T. (Neritonyx) ANDRrussov, 1912 [*Neritina un-
guiculatus SENINsk1, 1905]. Resembling Crepi-
dula; labial area finely granulate. Plio., SW.Asia.

T. (Ninnia) WesTerLUND, 1903 [*Neritina
schultzi GrivM, 1877]. Small, labial area wide
and deep; aperture contracted. Plio.-Rec., SW.
Asia. Fic. 184,9. *T. (N.) schultzi (GRIMM),
Rec., Caspian Sea; 9a,b, X2 (147).

T. (Ninniopsis) TomriN, 1930 [*Neritaca col-
chica ANpRrussov, 1912]. Resembling T. (Ninnia)
but larger; labial area flatter. Plio., SW.Asia.

T. (Pictoneritina) IREDALE, 1936 [*Neritina ou-
alaniensis Lesson, 1831]. Like T. (Virzoclithon)
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but with one large and several small teeth on
inner lip. U.Mio.-Rec., IndoPac.

T. (Vittoclithon) Baxker, 1923 [*Neritina mele-
agris LaMaRck, 1822]. Small, smooth; inner lip
weakly arched, with one tooth. Paleoc.-Rec., Eu.

trop.Am.-IndoPac. Fic. 183,12. *T. (V.)
meleagris  (Lamarck), Rec., Sumatra; X1.5
(147).

Velates peEMonTForT, 1810 [*V. conoideus (=Neri-

ta perversa GMELIN, 1791)]. Large, spire con-
cealed; resembling Crepidula; inner lip serrate.
U.Cret.(Cenom.)-Eoc., Eu.-Asia-Afr.-N.Am.
Fic. 184,15. *V. perversus (GMELIN), Eoc., Fr.;
15a,b, 0.7 (147).

Subfamily NERITILIINAE Baker, 1923
[nom. correce. WeNz, 1938 (ex Neritilinae Baker, 1923)]
Small, ovate, smooth, unicolored; inner
lip smooth; operculum without ribs or
apophyses. [Fresh-water.] Rec.

Neritilia MarTens, 1879 [*Neritina rubida Peask,
1867]. Aperture oblique. Rec., tropics. Fic.
185,2. *N. rubida (Prase), Rec., Tahit; X3
(147).

?Septariellina Beouaert & CLENCH, 1936 [*S. con-

golensis]. Minute; aperture large, ovate-quadrate,
Rec., W.Afr.

Subfamily SMARAGDIINAE Baker, 1923

[nom. correct. WeNz, 1938 (ex Smaragdinae Baker, 1923))
Small, obliquely ovate; operculum with

ribs and an apophysis. [ Marine.| Mio.-Rec.
Smaragdia Isser, 1869 [*Nerita viridis Linng, 1758;

SD Kosert, 1879) [=Gailiardotia BourcuiGNAT,

1877 (obj.)]. Spire low, aperture narrow. Mio.-

Rec., Carib.-IndoPac.-Medit.

S. (Smaragdia). Aperture nearly the height of the
shell. Mio.-Rec., Carib.-IndoPac. Fic. 185,4.
*S. viridis (LINNE), Rec., Medit.,; X2 (147).

S. (Smaragdella) Baker, 1923 [*Neritina hell-
villensis Crossg, 1881]. Rec., IndoPac.

S. (Smaragdista) IreparLe, 1936 [*Smaragdista
tragena). Aperture 0.75 height of shell. Rec.,
IndoPac.

?Magadis MeLviLL & STANDEN, 1899 [*M. eumer-

intha). Spire low, aperture large; sculpture of

irregular axial folds. Rec., Austral.
Pisulina NeviLe & Nevirw, 1869 [*P. adamstana].

Smooth, with 1 or 2 large tecth on inner lip.

Rec., India. Fic. 185,3. *P. adamsiana, Cey-

lon; X3 (147).

Family HELICINIDAE Latreille, 1825

[nom. correct. Gray, 1840 (ex Helicinides LaTreILLE, 1825)]
[=Helicinadae GuipiNg, 1828; Helicinacecae Menke, 1828;
Oligogyradae Gray, 1847] [Acknowledgment of information
and advice generously furnished on the Helicinidae by Dr.
H. BurrINGTON BAkER is here recorded with appreciation]

Land snails of small to medium size,
few-whorled, conical to lenticular; inner
walls of whorls resorbed; umbilicus mostly
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concealed by columellar lip or filled with a
callus pad; operculum semicircular to
rhombic, without apophyses, horny, nearly
always reinforced exteriorly by a calcareous
layer. With pulmonary cavity and no
ctenidium. U.Cret.-Rec.

?Subfamily DIMORPHOPTYCHIINAE Wenz, 1938

[nom. correce. Keen, herein (pro Dimorphoptychinae WEeNz,
1938)]

Aperture with three parallel parietal

folds and basal fold. U.Cret.-Paleoc.
Dimorphoptychia SanpBERGER, 1871 [*Helix arn-
ouldi MicHaup, 1837] [=?Obbinula StAcHE,
1889; Pseudostrobilus OpPENHEIM, 1892]. Small,
lenticular, umbilicus not evident; periphery with
blunt keel. U.Cret.(Turon.)-Paleoc., Eu. Fi1c.
187,4. *D. arnouldi (Micuaup), Paleoc., Fr.;
X2 (147).

Subfamily HELICININAE Latreille, 1825

{nom. transl. SwainsoN, 1840 (er Helicinidae, nom. correct.
Gray, 1840, pro Helicinides LATRreILLE, 1825)]

Distinguished by details of radula; lat-
eral teeth 5, including a comb-lateral and
an accessory plate. ?Paleoc., Mio.-Rec.

Helicina Lamarck, 1799 (gen. without sp.), 1801
[*Helix neritella Lamarck, 1801) [=Pitonnellus,
Pitonnillus peEMonTtrorT, 1810 (0bj.); Colyma
RarINEsQUE, 1815; Pachytoma Swainson, 1840;
Euneritella WAGNER, 1905 (obj.); “FKr"™* Ampli-
ata WacNER, 1907; “FKr” Festiva WAGNER, 1910].
Basal callus pad with a furrow. ?Paleoc., Mio.-
Rec., N.Am.-C.Am.-S.Am.-Pac.Is.

H. (Helicina). Columella thickened below.
?Neog.-Rec., C.Am.-S.Am. Fic. 186,1. *H.
neritella (Lamarck), Rec., Jamaica; Iab, X2
(147).

H. (Olygyra) Say, 1818 [*O. orbiculata) [=Olig-
yra Say, 1819 (obj.); “FKr” Subglobulosa, Suc-
cincta WaoNER, 1905]. Turbinate, basal callus
large; surface smooth. ?Paleoc., Mio.-Rec., N.
Am.-S.Am. Fic. 186,4. *H. (0.) orbiculata,
Rec., Ala.; 4a-d, X2 (147).

H. (Oxyrhombus) Fiscuer & Crosse, 1893 [*H.
amoena PrEIFFER, 1845; SD Baker, 1922]
[=“FKr” Angulata WacNER, 1905; “FKr” Tam-
siana WAGNER, 1907]. Rec., C.Am.

H. (Pseudoligyra) Baker, 1954 [*H. tenuis PrErF-
FER, 1849]. Rec., Mex.

H. (Tristramia) Crosse, 1863 [*H. salvini Trist-
raM, 1861} [=Caloplisma FiscHER & CRrossE,
1893; Retorquata WaGNER, 1905). Rec., C.Am.

Alcadia Gray, 1840 [*Helicina major Gray, 1824;
SD Grav, 1847) [=lIsoltia Guppy, 1859; Eual-
cadia 'WacNEr, 1907; “FKr” Incrustata, Intus-
plicata, Palliata, Sericea WacNER, 1907]. Basal
callus large. Rec., C.Am.-W.Indies.

A. (Alcadia). Rec., C.Am.-Carib.

A. (Analcadia) WacNERr, 1907 [*Helicina dysoni
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PrEIFFER, 1849; SD Baxer, 1922]. Rec., Antilles,

A. (Emoda) Apams & Apawms, 1856 [*Helicina
silacea MoreLET, 1849; SD Baker, 1922]
[=Glyptemoda CLENCH & Acuavo, 1950]. Perio-
stracum with axial folds. Rec., Cuba.

A. (Idesa) Apams & Apawms, 1856 [*Helicina ro-
tunda D'ORBIGNY in SacRa, 1842; SD Bakegr,
1922] [=Schrammia Guepy, 1895; Letalcadia
WAaGNER, 1907; “FKr” Mammilla WaGNER, 1907
(non Tryon, 1883); Hjalmarsona BakEr, 1940;
Weinlandella Baker, 1954]. Rec., Antilles.

A. (Penisoltia) Baxer, 1954 [*Helicina hispida
PrEIFFER, 1839]. Rec., Cuba.

A. (Striatemoda) Baxer, 1940 [*Helicina striata
Lamarck, 1822 (non DEFrance, 1821) = H.
subfusca MENKE, 1828] [=Diaphana Gurpry,
1895 (non Brown, 1827)]. Intermediate between
A. (Emoda) and A. (Analcadia). Rec., Puerto
Rico.

Bourciera PrEIFFeRr, 1852 [*B. helicinacformis)
[=Pseudhelicina Syxes, 1907]. With paucispiral
operculum. Rec., Ecuador.

Ceratopoma MOLLENDORFF, 1893 [*Helicina caroli
KoBeLt, 1886] [=“FKr” Diversicolor WAGNER,
1905; Negopenia Irepare, 1941 (nom. nud.)].
With a peripheral keel. Rec., Pac. Is.

C. (Ceratopoma). Rec., Pac.Is.

C. (Palacohelicina) Wacner, 1905 [*Helicina
fischeriana MoNTRoOUZIER, 1863; SD IREDALE,
1937]) [=Kalokonia, Rhabdokonia WAGNER,
1905]. Rec., Pac.Is.

Hemipoma WacNEer, 1905 [*Helicina hakodadien-
sis HarTMANN, 1890; SD Wenz, 1938]. Differing
only slightly from Ceratopoma. Rec., Japan.

Orobophana WacgNER, 1905 [*Helicina uberta
Gourp, 1847; SD Baker, 1922]. Small, with radial
and spiral sculpture; basal callus thick. Pleisz.-
Rec., Polynesia. Fic. 186,2. *0. wuberta
(GouLp), Rec., Hawaii; X3 (147).

Pleuropoma MOLLENDORFEF, 1893 [*Helicina dichroa
MoLLENDORFF, 1890; SD PiLsBry & Cooke, 1934]
[=“FKr” Albocincta WacnNer, 1908]. Small,
periphery keeled. Pleist.-Rec., Pac.

P. (Pleuropoma). Keel obtuse, operculum with
cross-lamella. Pleist.-Rec., Pac. Fic. 186,3. *P.
dichroa (MSLLENDORFE), Rec., Philippines; X3
(147).

P. (Aphanoconia) WaGNER, 1905 [*Helicina vere-
cunda Gourn, 1859; SD Gupg, 1914] [=“FKr”
Pachystoma, Reticulata, Sculpta Wacner, 1905;
Sphaeroconia WaGNER, 1909 (obj.)]. Keel weak.
Pleist.-Rec., Pac.Is.

Schasicheila SHuTTLEWORTH, 1852 [*Helicina alata

PrEIFFER, 1848; SD KoseLt, 1880] [=Schasi-

chila Fiscuer, 1885 (obj.); Atoyac Baker, 1928
(obj.)]. Operculum semicircular, with strong cal-

1The abbreviation “FKr'' indicates a name proposed .by
WacNEr for a ‘‘Formenkreis,”” a group of species inferior
to a subgenus in taxonomic rank., The status of such
names needs clarification, although all of WAGNER's names
for ‘‘Formenkreise’’ are here regarded as subjective syn-
onyms.
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Fic. 186. Neritacea (Helicinidae——Helicininae)
(p. 1286).

careous layer and pointed extensions on edge by

columella. Rec., C.Am.

S. (Schasicheila). Rec., C.Am.

S. (Misantla) Baker, 1928 [*S. muisantlensis
FiscHER & CRrossg, 1893]. Rec., C.Am.

S. (Necaxa) Baker, 1928 [*Helicina minuscula
PrEIFFER, 1859]. Rec., C.Am.

Sturanya WaGNER, 1905 [*Helicina plicatilis Mous-

soN, 1865; SD Kosert, 1905] [=Sturanyella
PiLsery & CookEe, 1934; Sturyanella aucrr.
(obj.)]. Basal callus thick on columella. Rec.,
Polynesia.

Sulfurina MOLLENDORFF, 1893 [*Helicina citrina
GraTeLour, 1840] [=Hypostrongyla TomLIN,
1930; Pestomena IREDALE, 1941 (nom. nud.)].
Thin-shelled, mostly yellow in color, callus thick.
Rec., SW .Pac.

S. (Sulfurina). Rec., E.Indies.
S. (Kosmetopoma) WacNEr, 1905 [*Helicina
amaliae KoBELT, 1886]. Rec., Philippines.

Subfamily HENDERSONIINAE Baker, 1926

Reproductive organs typically more prim-
itive than in Helicininae. ?Paleoc., Pleist.-
Rec.

Hendersonia WaGNER, 1905 [*Helicina occulta Say,
1831]. Small, thick-shelled, operculum subspiral,
nucleus eccentric. ?Paleoc., Pleist.-Rec., N.Am.
Fic. 187,1. *H. occulta (Say), Rec., Iowa; lab,
apertural view and operculum, X3 (147).

Miluna WacNER, 1905 [*M. josephinae)l. Opercu-
lum subspiral, with submarginal nucleus; aperture
without folds. Rec., China.

Waldemaria WacNER, 1905 [*Helicina japonica A.
Apams, 1861; SD Baker, 1922]. Globose, with
fine radial folds. Rec., Japan.

Subfamily PROSERPININAE Gray, 1847

[mom. transl. THiELE, 1929 (ex Proserpinidae Gray, 1847)]
[=Despoenidac NewToN, 1891)]
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Lenticular to rounded; without oper-
culum. ?Oligo., Rec.

Proserpina  G.B.Sowersy, 1839 [*P. mnitida
(?=Heclicina linguifera Jonas, 1839)] [=Des-
poena NEwToN, 1891 (obj.)]. Rounded lenticular,
glassy, with one or more parietal folds in aper-
ture. ?0ligo., Rec., Eu.-W.Indies.

P. (Proserpina). With 2 parietal and 2 palatal
folds. Rec., Jamaica.

P. (Despoenella) Baker, 1923 [*Odontostoma de-
pressa D’ORBIGNY in SAGRA, 1842] [=Odonto-
stoma D’ORBIGNY, 1841 (nonm Turron, 1829)].
With parietal folds only. ?0ligo., Rec., Eu.-W.
Indies. Fic. 187,5. *P. (D.) depressa (p’ORrs-
1GNY), Rec., Cuba; X4 (147).

Subfamily STOASTOMATINAE C. B. Adams,
1849

[mom. correct. KEEN, herein (ex Stoastominae, mom. transl.
BAKER, 1928, ex Stoastomidae C.B.Apams, 1849) ]

Lateral teeth of radula normally with a
mushroom-shaped T-lateral and reduced
accessory plate; marginals many, mostly
multicuspid. Plezsz.-Rec.

Stoastoma C.B.Apams, 1849 [*S. pisum] [=Hemi-
cyclostoma PFEIFFER, 1865 (obj.)]. Minute, um-
bilicus only partly concealed. Rec., W.Indies.
Eutrochatella Fiscuer, 1885 [*Helicina pulchella
Gray, 1825] [=Trochatella Swainson, 1840 (non
Lesson, 1830); Krebsia Guppy, 1895 (non MORrcH,
1877); “FKr” Excavata WaGNER, 1907]. Apex
pointed, operculum thick, calcareous layer with
folds. Rec., C.Am.-W.Indies.
E. (Eutrochatella). Rec., Cuba.
E. (Cubaviana) BaxEr, 1922 [*Helicina politula
Poky, 1852]. Rec., Cuba.

1
Hendersonia

Lucidella

Despoenella

Fic. 187. Neritacea (Helicinidae——Dimorphopty-
chiinae, Hendersoniinae, Proserpininae, Ceratodisci-
nae, Proserpinellinae (p. 1286-1288).

Institute
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E. (Microviana) Baxer, 1928 [*Helicina rupestris
PreIFFER, 1839]. Rec., Cuba.

E. (Priotrochatella) Fiscuer, 1893 [*Helicina con-
stellata MoreLET, 1847]. Rec., Cuba.

E. (Torreviana) Acuavo, 1943 [*E. (T.) spino-
poma). Rec., Cuba.

E. (Troschelviana) Baker, 1922 [*Helicina ery-
thraea Sowersy, 1866]. Rec., C.Am.-W.Ind.

E. (Ustronia) WacNER, 1908 [(*Helicina sloanei
p’OrBIGNY, 1845; SD Baker, 1922]. Rec., Cuba.

Geophorus FiscHER, 1885 [*Helicina agglutinans
Sowersy, 1842] [=Pecoviana IREDALE, 1941
(nom. nud.)]. Operculum triangular to trape-
zoidal, nucleus eccentric. Rec., Orient.

G. (Geophorus). Rec., E.Indies.

G. (Diplopinax) BarrscH, 1921 [*G. (D.) tag-
billeranus). Rec., Philippines.

G. (Schistopinax) Bartscn, 1921 [*G. (S.) siqui-
jorensis). Rec., Philippines.

Heudeia Crosse, 1885 ([*Helicina sechuanensis
Heupe, 1885]. Relatively high-spired, small. Rec.,
Orient.

H. (Heudeia). Aperture with twisted outer lip.
Rec., China.

H. (Calybium) MorLET, 1891 [*C. massief]. Low-
biconic, with peripheral keel and apertural folds.
Rec., India.

H. (Geotrochatella) Fiscuer, 1891 [*Helicina
mouhoti PFEIFFER, 1862; SD Baker, 1922].
Without folds. Rer., IndoChina.

Pyrgodomus FiscHER & Crosse, 1893 [*Helicina
chryseis TRIsTRAM, 1861] [=Artecallosa WAGNER,
1908 (obj.)]. Small, high-spired. Rec., trop.Am.
Stoastomops BAKER, 1924 [*S. walkers]. Minute,
conic, aperture small. Rec., W.Indies.

S. (Stoastomops). Rec., W.Indies.

S. (Swiftella) BAKER, 1941 [*S. (S.) boriqueni].

ec., W.Indies.

Viana Apams & Apams, 1856 [*Helicina regina
MoreLeT, 1849; SD Baker, 1922] [=dAmpullina
pEBLAINVILLE, 1824 (non BowpicH, 1822); Hap-
ata Gray, 1856 (obj.); Rhynchocheila SHUTTLE-
worTH, 1878 (obj.); Fitzia Guppy, 1895]. Rela-
tively large; outer lip with a sinus above periph-
ery. Rec., Cuba.

Subfamily CERATODISCINAE Pilsbry, 1927

Discoid, few-whorled, mostly

spirally
sculptured. Rec.

Ceratodiscus SimpsoN & Henperson, 1901 [*C.
solutus]. With fine spiral lines, operculum with
calcareous layer. Rec., Antilles.

Fadyenia CuitTY, 1857 [*Sroastoma fadyenianum
C.R.Apans, 1849; SD Baker, 1922] [=Lindsleya,
Metcalfera Currry, 1857]. Small, spirally sculp-
tured. Rec., W.Indies.

F. (Fadyenia). Depressed to globose-conic. Rec.,
W.Indies.

F. (Blandia) Cuirry, 1857 [*Sroastoma blandia-
num C.B.Apams, 1849; SD Baxer, 1922)

Mollusca—Gastropoda

[=Petitia, Wilkinsonaea CHrrry, 1857]). With
periostracal expansions on spiral ribs. Rec., W.
Indies.

F. (Lewisia) Cuirry, 1857 [*Stoastoma philip-
piana C.B.Apams, 1850; SD Baxer, 1922]. Rec.,
W.Indies.

Lucidella Swainson, 1840 [*Helix aureola Férussac,
1822] [=Prosopis WEINLAND, 1862 (non Fapri-
ctus, 1804)]). Periostracum sculptured; aperture
with internal lamellae; operculum with nearly cen-
tral nucleus. Mio.-Rec., C.Am.-W Indies.

L. (Lucidella). With spiral striae. Mio.-Rec., W.
Indies. Fic. 187,3. *L. aureola (Ffrussac),
Rec., Jamaica; X3 (147).

L. (Perenna) Gurepy, 1867 [*Helicina lamellosa
(=*H. lirata PreIrFER, 1849)]. Depressed, with
spiral ridges and keel. Rec., W.Indies.

L. (Poenia) Apams & Apams, 1856 [*Helicina de-
pressa Gray, 1825; SD Pissry, 1912] [=Urs-
chia Guppy, 1895]. Rec., W.Indies.

L.(Poeniella) Bakewr, 1923 [*Helicina christophori
PiLsery, 1897). With radial and spiral striae.
Rec., C.Am.-W Indies.

Subfamily PROSERPINELLINAE Baker, 1923

Size of shell reduced relative to that of
soft parts. Pleist.-Rec.

Proserpinella BLanp, 1865 [*P. berendti]. Minute,
lenticular, with no apertural folds. Rec., Mex.

Ceres Gray, 1856 [*Caracolla eolina DucLos, 1834;
SD KoserT, 1880]. Spire nearly flat, base rounded;
2 parietal, 2 palatal folds. Rec., Mex.

Linidiella Jousseaume, 1889 [*Proserpina swifti
Branp, 1863] [=Chersodespoena SykEes, 1900].
With columellar fold. Pleist.-Rec., S.Am.

L. (Linidiella). Rec., N.S.Am. Frc. 187,2. *L.
swifti (BLanp), Rec., Venezuela; X2 (147).

L. (Staffola) Darv, 1905 [*Proserpina derbyi)
[=Cyane H.Apams, 1870 (non FeLper, 1861)].
Rounded, columellar lamella heavy. Pleist.,
Brazil.

Family DEIANIRIDAE Wenz, 1938
[nom. correct Cox, herein (pro Dejaniridae Wenz, 1938)]

Rather small, rotelliform, anomphalous;
inner walls not resorbed; spire depressed,
upper face of whorls bordered by carina;
base convex; aperture semicircular; outer
lip oblique, notched at carina; inner lip
straight, oblique, with 2 or 3 plications ex-
tending onto labial area, which is continued
by callus spread broadly over base; oper-
culum calcareous, with marginal nucleus
from which curved groove runs to notch in
opposite margin; color pattern commonly
preserved. U.Cret.(Campan.-Dan.), Eu.
Deianira StoLiczxa, 1860 [*Rotella bicarinata
ZekeLl, 18525 SD Cossmany, 1909] [=Dejanira
Leymerie, 1881 (obj.); Leymeria MuNier-CHAL-
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Deianira

Fic. 188. Neritacea (Deianiridae) (p. 1288).

mas, 1884]. With characters of family. Fic.
188,1. D. bicarinata (Zexer1), U.Cret.(Dan.),
Aus.; Ia, apertural view, X 1.8 (apparent verti-
cality of inner lip due to foreshortening; 15, oper-
culum X5 (222).

Family PHENACOLEPADIDAE Thiele,
1929
[=Scutellinidae DarL, 1889]

Conical or cap-shaped shells with apex
turned backward and near posterior mar-
gin; muscle scar horseshoe-shaped, opening
anteriorly. No operculum. Eoc.-Rec.

Phenacolepas PiLsery, 1891 [*Scutella crenulata
Bropoerip, 1834] [pro Scutella Brooerip, 1834
(non LaMARck, 1816); Scutellina Gray, 1847
(non Acassiz, 1841); Scutulina Cossmann, 1912
(obj.)]. With rugose radial ribs; apertural margin
arched, not in one plane. Rec., tropics.-Atl.-Pac.
P. (Phenacolepas) . Fic. 189,1. *P. (P.) crenu-
lata (Broberip), Rec., S.Pac.; X1 (147).

P. (Amapileus) IRepALE, 1929 [*A4. immeritus].
Rec., Austral.

P. (Cinnalepeta) IRepALE, 1929 [*Patella cinna-
momea GouLp, 1848]. Rec., Pac.

P. (Zacalantica) IRepALE, 1921 [*P. linguaviver-
rae MELVILL & STANDEN, 1899]. Rec., Pac.

Plesiothyreus CossmaNN, 1888 [*Capulus parmo-
phoroides CossmanN, 1885]. Low, apex overhang-
ing margin. Eoc.-Rec., Eu.-China. Fic. 189,2.
*P. parmophoroides (CossmManN), Eoc., Fr.; X2
(147).

Family HYDROCENIDAE Troschel, 1856

[nom. correct. GiLv, 1871 (ex Hydrocenacea TROSCHEL,
1856) ]

Small or minute shells, ovate, slender-
spired, inner whorls resorbed; no umbilicus;
operculum calcareous, semicircular, with ec-
centric, terminal nucleus, strong apophysis
within. [Air-breathing land forms with
pulmonary cavity; mostly living near coast.]
Pleist.-Rec.

Hydrocena PreiFrer, 1847 [*Cyclostoma catta-
roense PFEIFFER, 1841]. Smooth or spirally sculp-
tured. Pleist.-Rec., Medit.-Afr.-Pac.-E.Asia.

H. (Hydrocena). Thin, broadly conical, spire of
several whorls; smooth. Pleist.-Rec., Medit.-Afr.-
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SE.Asia-Pac.——Fic. 1894. *H. cattaroensis
(PFEIFFER), Rec., Dalmatia; 4a, apertural view,
X5; 4b,c, operculum, exterior and side views,
X 10 (147).
H. (Chondrella) Pease, 1871 [*Cyclostoma par-
vum Pease, 1864]. Operculum ribbed within.
Rec., S.Pac.
H. (Georissa) BLaNForp, 1864 [*Hydrocena pyxis
Benson, 1856] [=Omphalorissa IrepaLE, 1933
(nom.nud.)]. Spirally ribbed. Rec., SE.Asia-Pac.
H. (Georissopsis) PiLsery & Hirasg, 1908 [*Geo-
rissa  (Georissopsis) heudei PiLsery & HIRASE,
1908]. Operculum large. Rec., China.

Family TITISCANIIDAE Bergh, 1890

[nom. correct. PiLsery, 1892 (pro Titiscaniien BercH, 1890) ]
Marine snails without shell or operculum,
anatomically related to Neritidae, with pal-
lial cavity and ctenidium. Rec.
Titiscania BercH, 1890 [*T. limacina]. Rec., Mau-
ritius-Pac.Is.

NERITACEA Family UNCERTAIN

Neritacean fossils are particularly dif-
ficult to classify if the systematic descrip-
tions are based on fragmentary or badly
preserved material. The following generic
names have been proposed for material that
is certainly neritacean but quite impossible
to assign more closely. Probably all are
synonymous with other names and most of
them belong to the Neritopsidae.

Hypodema pe Koninck, 1853 [*Calceola dumonti-
ana pE KoNINck, 1843; SD KnicHT, 1937]. Genus
based on heavy, thick conical naticopsoid oper-
cula; associated shell unknown. L. Carb., Eu.

Platyostomella ETHERIDGE, JRr., 1880 [*Liztorina
scotoburdigalensis ETHERIDGE, 1878] [=Platysto-
mella LinpsTROM, 1884 (obj.)]. Genus based on

™
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Hydrocena

Dawsonella

Fic. 189. Neritacea (Dawsonellidae, Phenacolepadi-
dae, Hydrocenidae) (p. 1279, 1289).
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juvenile specimens probably referable to one or
more subgenera of Naticopsis. L.Carb., Eu.

Catinella StacHE, 1877 [non Pease, 1871] [*C.
depressa). Name invalid; genus based on unrec-
ognizable steinkerns. M.Perm., Eu.

Neritomopsis Waacen, 1880 [*N. minuta]. Based
on a single badly preserved and unrecognizable
specimen. M.Perm., SC.Asia.

Catubrina CanEva, 1906 [*Neritomopsis (Catu-
brina) solitaria). Based on steinkerns, supposedly
with resorbed inner whorls, a neritid feature. Even
if this is true, the species and genus are unrecog-
nizable. M.Perm., Eu.

Proboscidia MEerrLa, 1931 [mon Proboskidia Bory
DE ST.VINCENT, 1827] [*Neritomopsis (Probosci-
dia) elongata}. Name invalid; applied to a species
represented by steinkerns supposedly with resorbed
inner whorls. Species and genus unrecognizable.
M.Perm., Eu.

?ARCHAEOGASTROPODA
Suborder MURCHISONIINA
Cox & Knight, 1960

Shell commenly high-spired, with nu-
merous whotls; outer lip with submedian
sinus which may culminate in slit or notch
and which was presumably exhalant in
function; inner shell layers seemingly not
nacreous; some genera with incipient abap-
ical apertural canal; paired ctenidia are
inferred to have been present by analogy
with the Pleurotomariina, but if the abap-
ical canal was inhalant in function, the
respiratory system may have undergone
evolutionary advances beyond the condition
characteristic of that suborder. ?U.Cam.,
L.Ord.-U.Trias.

This suborder has been erected for re-
ception of the superfamily Murchisoniacea.
It is thought that this was a stock derived
from the Archaeogastropoda and still re-
taining certain features of that order, but
showing advances in some characters along
lines of evolution that led to Caenogas-
tropoda (= Pectinibranchia). The ques-
tion of transferring this group from the
Archaeogastropoda (in which it has been
included previously) to the Caenogas-
tropoda has been considered, but owing
to the difficulty of deciding from the avail-
able evidence if archaeogastropod or caeno-
gastropod characters predominated, it has
been decided to retain the assemblage in
the more primitive order, querying such
reference in order to emphasize the border-
line position that it occupied.

Mollusca—Gastropoda

The Murchisoniacea have a labral slit
or notch thought to have been exhalant in
function. This indentation lies slightly
above or below the middle of the labrum
in a position which strongly supports the
view that a pair of ctenidia inside the
mantle cavity were located on opposite sides
of the slit, with the anal opening between
them, as in the Pleurotomariacea, from
which they were probably derived. If, in
accordance with past general practice, we
consider the presence of the labral emargin-
ation to indicate that the Murchisoniacea
were essentially pleurotomarian in nature,
it would be presumed that they possessed
aspidobranch ctenidia and a rhipidoglossate
radula; that is, that they agreed with the
Archacogastropoda in a combination of
important anatomical characters. This con-
clusion, however, is not inevitable. Con-
chologically, the Murchisoniacea show so
many points of resemblance to the Cerithia-
cea that it may be suggested that they
were ancestral to that superfamily. As in
the Cerithiacea, for instance, murchison-
iacean shells seem to lack a nacreous lining;
moreover, they are markedly high-spired,
many-whorled forms that commonly ex-
hibit a tendency to develop an inhalant
canal. Hence there is at least a possibility
that in soft anatomy, as well as in shell
characters, they were measurably advanced
towards a cerithiacean organization; that
is, they may well have had ctenidia of
pectinibranch type and a taenioglossate
radula, or structures transitional thereto.

The Murchisoniacea appear to have been
closely related and probably ancestral to the
Loxonematacea, and it may well be that
the Cerithiacea were more immediately de-
rived from the Loxonematacea, wherein a
deep U-shaped labral sinus, present in
earlier genera, gradually disappears, sug-
gesting progressive loss of the right-hand
ctenidium and consequent adjustments in
the pallial complex. If this was the case,
transition from a partly archaeogastropod
to a caenogastropod organization may have
taken place during the evolutionary history
of the Loxonematacea. This superfamily here
is assigned to the Caenogastropoda.

It must, however, be remembered that
the high-spired forms included in the
Cerithiacea form only one group of the
Caenogastropoda. We do not suggest that
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all caenogastropods were descended from
Murchisoniacea, whether directly or through
the Loxonematacea. The turbiniform and
other low-spired caenogastropods were
probably derived from such archacogas-
tropod groups as the Trochonematacea, in
which the right-hand ctenidium had, ap-
parently, already disappeared.

Superfamily MURCHISONIACEA
Koken, 1896

[nom. transl. KnicHT, BATTEN & YOCHELSON, herein (ex
Murchisoniidae Koken, 1896)]

Labral sinus culminating in a sharp
notch or short slit; incipient inhalant canal
present in some genera. ?U.Cam., L.Ord.-
U.Trias.

Family MURCHISONIIDAE Koken, 1896

[=Hormotominae Wenz, 1938]
With labral sinus, commonly culminat-
ing in short slit or notch that generates a
selenizone. ?2U.Cam., L-Ord.-U.Trias.

?Protospira RUEDEMANN, 1916 [*P. minuta]. Small,

moderately  high-spired, with relatively high
whorls; apertural lips unknown. [Genus based on
species now represented by a single poorly pre-
served specimen. It is the only high-spired gastro-
pod known from Cambrian rocks, and this is all
that can be said about it. Tentatively placed in
the Murchisoniidae, the form could as well be loxo-
nematacean.] U.Cam., N.Am.

?Gasconadia ULricH in WELLER & ST. CLAIR, 1928
[*Murchisonia putilla SarpEsoN, 1896]. Small,
with spire not quite so high as usual in family;
labrum with angular sinus that culminates at
bluntly angular periphery without slit or seleni-
zone, gerontic aperture with widely flaring lips;
with radially elongate internal tooth on floor of
whorl about half-whorl back from aperture (pos-
sibly marking attachment for left-hand member
of a pair of retractor muscles). L.Ord., N.Am.
Fic. 190,1. *G. putilla (SArDEsoN), Mo.; la, ap-
ertural view, X2.7; 15, base of steinkern with im-
pression of internal tooth, X 4.

Mourchisonia p’ARcHIAC & DEVERNEUIL, 1841 [*Tur-
ritella bilineata DecHEN, 1832, pro Murex turbin-
atus (ScHLoTHEIM) DEcHEN, 1832 (non Murex
turbinatus Broccui, 1814) —=Muricites turbinatus
ScHLoTHEIM, 1820; SD Woobpwarp, 1856]. With
labral sinus culminating at about middle of labrum
in shallow slit or notch; commonly without orna-
ment other than margins of selenizone and growth
lines. [In Middle Devonian close relatives of type
species display a burst of forms with elaborate, in
part bizarre, shapes and ornament quite incon-
gruous with usual conservatism shown by genus.
Recognized subgenera are more or less intergrad-
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ing.] Ord.-Trias., N.Am.-Eu.-NE.Asia-SE.Asia-

Austral.

M. (Turritoma) UrricH in ULRICH & SCOFIELD,
1897 [*Murchisonia acrea BiLLiNes, 1865) [=

Turritospira ULricH in ULRICH & ScorieLp, 1897
(obj.)]. Slit and selenizone at periphery, relatively
low on whorl, L.Ord.-Sil., N.Am. Fic. 190,2.
*M. (T.) acrea (BiLLings), L.Ord., Can.(Newf.);
X2.

M. (Hormotoma) SaLTER, 1859 [*Murchisonia
gracilis Havrr, 1847; SD Dowarp, 1885). Whorls
rounded, with relatively deep sutures, mid-whorl
periphery with slit and selenizone. Ord.Sil., N.
Am.-Eu.-NE.Asia. Fic. 190,3. *M. (H.) gra-
cilis (HaLL), M.Ord., Can.(Que.); X2.

M. (Murchisonia) [=Goniostropha OEHLERT,
1888; Cyrtostropha Donarp, 1902; Mesocoelia
PerNER, 1907]. Selenizone between pair of cords;
periphery at mid-whorl, somewhat angular; su-
tures relatively shallow. [The Middle Devonian
burst of bizarre forms occurs in this subgenus.]
L.Sil.-Perm., ?Trias., N.Am.-Eu.-SE.Asia-Austral.

Fic. 190,5. *M. (M.) bilincata (DECHEN),
M.Dev., Ger.; X2.7.

M. (Sinuspira) PErNER, 1907 [*S. zenera] [=

Morania Horny, 1953 (57, p. 190)]. Sinus cul-
minating in narrow notch with sides not quite
parallel and hence not properly defined as slit.
U.Sd., Eu. Fic. 190,8. *M. (S.) ienera,
Czech.; X2.7.

M. (Hormotomina) GraBaU & SHIMER, 1909
[*Murchisonia maia Harr, 1861]. Selenizone
with median spiral thread between bordering
threads. M.Dev., N.Am. Fic. 190,4. *M. (H.)
maia (Havrr), Ohio; X1.3.

Ectomaria Koken, 1896 [*Murchisonia nieszkow-
skii F. Scumipt, 1858} [==Solenospira ULRICH &
ScorieLp, 1897]. With deep angular labral sinus
culminating between pair of strong spiral cords,
without slit, rounded apex of the sinus generating
a pseudoselenizone. M.Ord.-U.Ord., N.Am.-Eu.

Fic. 190,11. E. pagoda (SaLtER), M.Ord.,
Can.(Que.); X2.7.

Catazone PERNER, 1907 [*Murchisonia (Catazone)
cuneus). Differs from Michelia in having true slit
that generates relatively broad selenizone low on
whorls. U.S:d., Eu. Fic. 190,6. *C. cuneus
(PERNER), Czech.; X1.

Biangularia Seirz, 1907 [*Pleurotomaria (Biangu-
laria) frechi). Spire laterally compressed and
twisted in clockwise direction; selenizone arched,

bordered by deep striae. L.Dev., Eu. Fic. 190,9.
*B, frechi (Spitz), Aus.; X1 (132).
Lodanaria Danmer, 1925 [*L. munda]. With

widely expanded aperture at gerontic stage; whorls

angular; ornament of spiral threads. L.Des., Eu.

Fic. 190,10. *L. munda, Ger.; posterior view
showing spire and cast of expanded aperture,
X 0.5.

Ptychocaulus PERNER, 1907 [*Murchisonia verneuili
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KokEen, 1889]. Large, very high-spired, narrowly
phaneromphalous; whorls wide, flat-sided with
flat selenizone bordered by striae; base flat; with
flange spiralling up columella within whorls.
[Structural details of the columellar flange are not
well understood; it may have been partly mem-

b

Gasconadia

Sinuspira Biangularia 10
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branous and not simply shelly. Nothing is known
of its function.] L.Dev., Eu. Fie. 190,12, *P,

verneuili (KokeN), Czech.; posterior view with
window showing columellar ridge, X1.3.

Michelia F.A.RoEMERr, 1852 [*M. cylindrica; SD
KnigHT, 1937] [=Coclocaulus OenrerT, 1888;

BN

SO
(1

Hormotomina

Murchisonia

Ectomaria

Lodanaria Ptychocaulus

F1c. 190. Murchisoniacea (Murchisoniidae) (p. 1291-1293).
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Vetotuba ETHERIDGE, JR., 1890; Coelidium CLARKE
& RuepemanN, 1903; ?Melissosoa CLarkE, 1909].
Narrowly phaneromphalous; with angular sinus
culminating in short small notch without parallel
sides, resulting pseudoselenizone not sharply lim-
jted; sutures shallow. Ord.-Dev., N.Am.-Eu.-
Austral. Fic. 191,1. M. davidsoni (OEHLERT),
L.Dev., Fr.; X1.3.

?Brilonella Kavser, 1873 [*Scoliostoma serpens
Kavser, 1872]. Spire relatively low and whorls
few, final one turning upward and backward so
that aperture faces backward; slit seemingly shal-
low, bordered by sharp threads; with collabral
ornament of sharp threads. M.Dev., Eu. Fia.
190,7. *B. serpens (KAYSER), Ger.; posterior view
showing twisted final whorl, X2.7.

Aclisina pEKoNINck, 1881 [*Murchisonia striatula
peKoninck, 1843; SD S.AMicLer, 1889] [=
Aclisoides DonaLp, 1898 (obj.); Rhabdospira DoN-
ALp, 1898]. Whole whorl, including selenizone,
covered by numerous spiral threads; slit short.
L.Carb.(Miss.), N.Am.-Eu.-NC.Asia. Frc. 191,
4. *4. striatula (DEKoNINCK), Belg.; %X2.7.

Micrentoma Donavp, 1898 [*Aclisina nana pE Kon-
INCK, 1881]. Small, with attenuated apex, anom-
phalous; sinus shallow, apparently culminating in
notch that generates a pseudoselenizone; orna-
ment 5 or 6 spiral cords cut into nodes by col-
labral striae. L.Carb., Eu. Fic. 191,2. *M. nana
(pEKoNINCK), Belg.; X4.

Cerithioides Haucuron, 1859 [*C. telescopium)
[=Glyprobasis peKoninck, 1881 (non McLacu-
LaN, 1871)]. Large, with tapering apex, moder-
ately high whorls and shallow sutures; base nearly
flat, anomphalous; ornamented with spiral grooves;
shallow slit somewhat below middle of labrum
gives rise to flat selenizone not bordered by threads
or striae. L.Carb., Eu. Fic. 191,10. *C. zele-
scoptum, Ire.; X 0.7.

Glyphodeta DonaLp, 1895 [*Murchisonia zonata
Donarp, 1887]. Selenizone arched gently and
bordered by striae; with several broad spiral low
cords separated by striae below selenizone but
without ornament above it. L.Carb.(Miss.)-M.
Perm., Eu.-N.Am. Fic. 191,7. G. terebriformis
(HaLr), MMiss., Ind.; X4.7.

Stegocoelia DonaLp, 1889 [*Murchisonia (Stego-
coelia) compacta). With spiral threads or carinae;
short slit and selenizone above periphery; shape
variable, basis of differentiation of intergrading
subgenera. L.Carb.(Miss.)-M.Perm., Eu.-N.Am.-
SE.Asia.

S. (Stegococlia). Spire relatively low, whorls com-
monly rounded. L.Carb.(Miss.)-U.Carb.(Penn.),
Eu.-N.Am.-SE.Asia. Fi1c. 191,5. *S (S.) com-
pacta (DonaLp), L.Carb., Scot.; X 12.

S. (Hypergonia) DonaLp, 1892 [*Murchisonia
quadricarinata M’Cov, 1844]. Spire high, rela-
tively slender. L.Carb.(Miss.)-U.Carb.(Penn.),
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Eu.-N.Am.-SE.Asia. Fie. 191,12. *S. (H.)
quadricarinata (M'Coy), L.Carb., Ire.; X 4.

S. (Taosia) Girty, 1939 [*Murchisonia copei
Waite, 1881]. Spire relatively high, with pro-
jecting angulation around base and selenizone in
flat area above; in some species basal angulation
bears row of nodes (47, p. 21). Penn.(U.Carb.)-
M.Perm., N.Am.-Eu.-SE.Asia. Fic. 191,14,
*S. (T.) copei (WHITE), M.Penn., N.Mex.; X1.3.

Goniasma TomriN, 1930 [pro Goniospira Girty,
1915 (non Cossmann, 1895; nec DonaLp, 1902)]
[*Murchisonia  lasallensis  WorTHEN, 1890].
Whorls with smooth slope above angular periph-
ery; labrum with angular sinus that culminates
just below periphery in short slit which generates
slightly concave, inwardly sloping selenizone; with
pair of spiral threads below selenizone, upper one
located at or above lower suture; some species with
faint indication of siphonal canal. Penn.(U.Carb.)-
M.Perm., N.Am.-S.Am.-Eu. Fre. 191,11, *G.
lasallense (WorTHEN), U.Penn., Ill.; X4.

Cibecuia WiNTERs, 1956 [*C. cedarensis]. Side of
whorls flat, conformable to sides of spire; sutures
linear; shallow labral sinus culminating in short
slit; base anomphalous; convex columellar lip re-
flexed; ornament faint subsutural nodes and spiral
threads on base (151, p.44). M.Perm., N.Am.
Fic. 191,3. *C. cedarensis, Ariz.; X2.7.

Helicospira Girty, 1915 (*Murchisonia buitersi
Girty, 1912]. Whorls with angular periphery
bearing a wavy double-crested selenizone; orna-
ment very fine spiral and widely spaced collabral
threads. [Somewhat resembles Triassic Trypano-
cochlea TomriN, 1931.] Perm. or Trias., N.Am.

Frc. 191,13. *H. bustersi (Girty), Colo.;
x2.7.
Cheilotomona StraND, 1928 [pro Cheilotoma

KokeN, 1889 (nor DEeyeaN, 1835)] [*Pleurotoma
blumi MUNsTER, 1841; SD Diener, 1926]. Small;
periphery at mid-whorl and carinate in most forms,
carrying or forming lower border of well-marked
slit and selenizone, which are also bordered above
by spiral cord; ornament spiral cords and collabral
threads; aperture with distinct spout as incipient
inhalant canal. M.Trias.(Anis.)-U.Trias.(Carn.),
Eu. Fic. 191,6. *C. blumi (MUNsTER), M.
Trias.(Ladin.), S. Tyrol; 6a,6, apertural views,
X2 (64,89).

Trypanocochlea TomrLin, 1931 [pro Verania Koken,
1896 (non Kroun, 1846)]) [*Verania cerithioides
Koxen, 1896]. Small, anomphalous; whorls angu-
lar with periphery at mid-height carrying raised
selenizone bearing pointed nodes at intervals and
bordered by pair of cords; sutures with spiral cord
each side; slit unknown; columella with about 6
weak folds. U.Trias.(Carn.), Aus. Fic. 191,9.
*T. cerithioides; X5 (79).

Vistilia Koken, 1896 (*V. klipsteini; SD Woob-
waRrp, 1897]. Narrowly phaneromphalous or cryp-
tomphalous; whorls angular, with sharp periphery
at mid-height carrying or forming lower border of
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Micrentoma

Michelia

Cerithioides Goniasma Hypergonia 13 Helicospira Taosia

Fic. 191. Murchisoniacea (Murchisoniidae) (p. 1292-1293).
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selenizone with conspicuous lunulae; slit un-
known; ornament spiral cords. M.Trias.(Anis.)-
U.Trias.(Nor.), Eu. Fic. 191,8. *V. klipsteini
(KokeN), U.Trias.(Nor.), Aus.; X2 (79).

Family PLETHOSPIRIDAE Wenz, 1938

[nom. transl. KNIGHT, BATTEN & YocHELSON, herein (ex
Plethospirinae Wenz, 1938) ]

Spire height variable, mostly not high;
with ill-defined siphonal canal. L.Ord-
U.Trias.

Subfamily PLETHOSPIRINAE Wenz, 1938

Broadly fusiform, with ill-defined siphon-
al canal; shallow slit occurring rather high
on labrum but with selenizone approxi-
mately at mid-whorl between sutures.

L.Ord.-L.Dev.

S

Pithodea

Wortheniopsis

Platyzona
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Plethospira ULricH in ULRicH & ScorieLp, 1897
[*Holopea cassina WHiTFIELD, 1886]. Base nar-
row, canal relatively broad; ornament wanting ex-
cept for growth lines. L.Ord.-M.Sil., N.Am.-Eu.

Fi1c. 192,1. *P. cassina (WHiTF1ELD), L.Ord.,

USA(Vt.); apertural view showing siphonal canal,
X0.7.

Seelya Urricu in ULricH & ScorieLp, 1897 [*S.
ventricosa]. Rounder than Plethospira and with
raised selenizone; ornament low spiral cords. L.
Ord.-M.Sil., N.Am.-Eu. Fic. 192,8. *S. ventri-
cosa, L. Ord., USA(Vt.); X1.3.

Diplozone PErNER, 1907 [*D. innocens]. Base rela-

tively broad, canal narrow; ornament sharp col-
labral threads. U.Sil.-L.Dev., Eu. Fic. 192,4.
*D. innocens, L.Dev., Czech.; apertural view of
juvenile shell showing siphonal canal, X5.3.

Diplozone

5b

Fic. 192. Murchisoniacea (Plethospiridae——Plethospirinae, Pithodeinae) (p. 1295-1296).

© 2009 University of Kansas Paleontological Institute
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Subfamily PITHODEINAE Wenz, 1938

Base with little or no development of a
canal; slit shallow and relatively wide,
selenizone wide and flat. Dev.-U.Trias.

?Gyrodoma ETHERIDGE, JR., 1898 [*Eunema eth-
eridgei CReEssweLL, 1893]. Relatively high-spired,
with rounded whorls and deep sutures; selenizone
broad, flat; ornament numerous spiral threads, ex-

. cept on selenizone. [Little is known of apertural
margins.] Dev., Austral. Fic. 192,2. *G. eth-
eridger (CrREssweLL); X 0.7 (69).

Platyzona KNigHT, 1945 [*Pleurotomaria trilineata
Harr, 1858]. Moderately high-spired to turbini-
form, minutely phaneromphalous; ornament dom-
inantly spiral cords which commonly are separ-
ated by faint grooves into groups of 3 on base, but
also including sparse faint collabral growth lines;
suggestion of a canal in some species (72, p.579).
Dev.-M.Perm., N.Am.-Eu. Fic. 192,7. “*P.
trilineata (HaLL), MMiss., Ind.; X 3.3.

Pithodea peKoninck, 1881 [*P. amplissima]. Ro-
bust, somewhat fusiform, anomphalous; ornament
numerous spiral cords. L.Carb., Eu. Fic. 192,6.
*P. amplissima, Belg.; X0.5.

Caliendrum Brown, 1838 [*Buccinum vittatum
PurLiips, 1836 [=Foordella Loncstary, 1912].
Much like Pithodea but with somewhat deeper
sutures and lacking spiral ornament. L.Carb.
(Miss.)-U.Carb.(Penn.), Eu.-N.Am. Fic. 192,
3. *C. vittatum (PuiLuips), L.Carb., Eng.; X1.

Wortheniopsis J.B6umM, 1895 [*Pleurotomaria mar-
garethae KirrL, 1894]. Ovate-conical, acute-spired,
anomphalous; whorls evenly convex or with nar-
row sutural ramp; selenizone narrow, high on
whorl side, bordered above by ramp angle when
present; ornament spiral threads and growth lines
symmetrically recurved to selenizone. M.Trias.
(Ladin.)-U.Trias.(Nor.), Eu. Fic. 192,5. *W.
margarethae (KirTL), M.Trias.(Ladin.), S. Tyrol;
5a,b, abapertural views, X 1.5 (65).

?ARCHAEOGASTROPODA
Superfamilies of Doubtful Subordinal
Position

Superfamily CLISOSPIRACEA
S. A. Miller, 1889

[mom. transl. KNi1GHT, BATTEN & YOCHELSON, herein (ex
Clisospiridae MiLLER, 1889)]

Trochiform or patelliform, with base
seemingly represented by a narrow but
gradually widening lamella that spirals up-
ward inside shell; Shell structure unknown.
L.Ord.-M.Dev.

These curious gastropods are not well
known or understood, and there is not
much evidence as to their systematic posi-

Mollusca—Gastropoda

tion. Certain resemblances to some of the
Calyptraeacea are thought to indicate con-
vergence rather than relationship.

Family CLISOSPIRIDAE S. A. Miller,
1889

With characters of superfamily. L.Ord.-
M.Dev,

Subfamily CLISOSPIRINAE S. A. Miller, 1889

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Clisospiridae S.A.MILLER, 1889)]

Shell sinistral. L.Ord.-Sil.

Mimospira KokeN, 1925 [*Onychochilus helmhack-
eri PERNER, 1900; SD KnicHt, 1937]. Without
(?or with only a very narrow) frill; sutures mod-

Progalerus

lc
Progalerus

3
Procrucibulum

Mimospira

Clisospira

Fic. 193. Clisospiracea (Clisospiridae: Clisospiri-
nae, Progalerinae) (p. 1296-1297).
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Perneritrochus

Raphistomina

1297

Horologium

Fic. 194. Pseudophoracea (Planitrochidae) (p. 1297-1298).

erately deep; outer lip and collabral ornament
strongly prosocline; base and aperture unknown.
L.Ord., Eu. Fic. 193,2. *M. helmhackers
(PerNER), Czech.; X2 (80).

Clisospira BiLincs, 1865 [*C. curiosa]. With wide
frill; sutures shallow; outer lip prosocline; orna-
ment obliquely cancellate; base and aperture un-
known. L.Ord.-Sil., N.Am.-Eu.-NE.Asia. Fic.
193,4. *C. curiosa, Can.(Que.); X2.7.

Subfamily PROGALERINAE Knight, 1956
Shell dextral. L.Dev.-M .Dev.

?Procrucibulum PErNER, 1911 [*Calyptraea simplex
PerNER, 1903; SD Cossmann, 1911]. Patelliform,
with slightly twisted apex and low sharp ridge
within running in a broad clockwise curve from
apex to margin. L.Dev., Eu. Fic. 193,3. *P.
simplex (PERNER), Czech.; apical view, X2.
?Paragalerus PErNER, 1903 [*P. holzapfeli). Sutures
rather deep, outer lip strongly prosocline; ornament
fine collabral threads. [Too poorly known to war-
rant a restoration.] L. Dev., Eu.

Progalerus HoLzapreL, 1895 [*P. conotdeus]. High
conical, with base represented by a lamella spi-
ralling up inside shell; ornament fine growth lines
encircling test. M.Dev., Eu. Fic. 193,1. *P.
conotdeus (HorzarFeL), Ger.; Ia, side view; lb,c,
steinkern, inside and apical view showing spiral
suture, X 1.3,

Superfamily PSEUDOPHORACEA
S. A. Miller, 1889

[nom. transl. KN1GHT, BATTEN & YocHELSON, herein (ex
Pseudophoridae S.A.MiLLER, 1889)]

Trochiform, with either gently rounded
phaneromphalous base and subangular

periphery or concave base within a more
or less extended frill; evidence of nacreous
inner shell layers found in some genera
referred to each subfamily, but information

wholly lacking for others. L.Ord.-Miss.

Family PLANITROCHIDAE Knight, 1956

With gently rounded phaneromphalous
base and subangular periphery. L.Ord.-
U.Sil.

Raphistemina UrLricH & Scorierp, 1897 [*Raphi-
stoma lapicida SaLTER, 1859] [=Rotellomphalus
PERNER, 1903]}. Lenticular, with sharp carina at
periphery, suture falling beneath carina; with chan-
nel inside angular periphery and upper surface of
peripheral carina flattened. L.Ord.-Sil., N.Am.-Eu.

Fic. 1944. *R. lapicida (SaLtER), M.Ord.
Can.(Que.); X2.7.

‘Trochomphalus Koken, 1925 [*Euomphalus dimi-
diatus Koken, 1896]. Somewhat lenticular, with
suture falling above sharp periphery; upper whorl
surface with low rounded spiral ridge; umbilicus
moderately wide, bordered by sharp angles. U.
Ord., Eu. Fic. 194,3. *T. dimidiatus (KokEN),
Est.; X2.5 (80).

?Nematrochus PerNER, 1903 [*N. concurrens).
High trochiform, with strongly prosocline outer
lip and umbilicus plugged with a concave callus.
[Too poorly known to warrant reconstruction.]
U.Si., Eu.

Planitrochus PernER, 1903 [*P. amicus; SD Per-
NER, 1907]. Depressed trochiform, with sharp
carinate periphery and moderately wide umbilicus;
outer lip prosocline above and below periphery;
ornament above periphery consisting of collabral
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threads, below of growth lines only. U.Sil., Eu.

Fic. 194,2. *P. amicus, Czech.; X1.3.
Horologium PernEr, 1907 [*H. kokeni]. Some-
what like Planitrochus but larger and Jess de-
pressed; ornament above periphery wide radiating
undulations or narrow subsutural ramp and be-
low periphery numerous fine spiral threads. U.Sd.,
Eu. Fic. 194,5. *H. kokeni, Czech.; X1.

Perneritrochus Cossmann, 1909 [pro Conotrochus
PERNER, 1907 (non PiLsery, 1889)] [*Trochus?
venalis PERNER, 1903]. Similar to Plantitrochus but
higher and with more rounded noncarinate periph-
ery and narrower umbilicus; ornament above sut-
ure collabral threads, below suture unknown.
U.Sil., Eu. Fic. 194,1. *P. venalis (PERNER),
Czech.; X2.

Family PSEUDOPHORIDAE S. A. Miller,
1889

[=Palaconustidae Wenz, 1938)
Conical, base flat or concave within sur-
rounding frill. S:1.-M .Perm.

Siluriphorus Cossmann, 1918 [*Trochus gotlandi-
cus LinpsTroM, 1884]. Trochiform, with flat or
concave cryptomphalous base; periphery commonly
bluntly angular but in some specimens with a
blunt, frill-like border; ornament strong, irregular
growth lamellac, weaker on base and strongly
prosocline. M.Sil., Eu. Fic. 195,9. *S. gotlandi-
cus (LiNDsTROM), Gotl.; X2.

Hystricoceras Jaun, 1894 [*H. spinosum). With
concave, anomphalous base surrounded by about
12 semitubular projections on frill-like edge of
upper whorl surface. U.Si., Eu. Fic. 1954.
*H. spinosum, U.Sil., Czech.; X1.

Pseudophorus Meex, 1873 [*Trochita antiqua
Meek, 1872] [=Flemingia peKoninck, 1881
(non Jounston, 1845); Flemingella Knigur, 1936
(pro Flemingia pEKoNiNcK, 1881)]. With narrowly
phaneromphalous base surrounded by wide frill
formed by extension of upper whorl surface; col-
labral ornament strongly prosocline growth lines
above periphery. Sil.-Miss.(L.Carb.), N.Am.-Eu.

Fic. 195,2. P. profundus (LiNpsTROM), M.Sil.,
Gotl.; X2 (90).

Pseudotectus PErRNER, 1903 [*P. carinatus] [=
Palaconustus Perner, 1903]. High, with gently
convex anomphalous base surrounded by a mod-
erately wide frill. L.Dev., Eu. Fi1c. 195,7. *P.
carinatus, Czech.; X 1.3.

Scalaetrochus ETHERIDGE, Jr., 1890 [*Trochus
(Scalactrochus) Ilindstroemi]. Trochiform, with
rather low whorls and nearly flat cryptomphalous
base surrounded by narrow frill; callus deposit
beginning in aperture and filling peripheral angle;
collabral lines moderately prosocline on upper
surfaces. Dev., Austral.-——Fic. 195,1. *S. lind-
stroemi (ETHERIDGE, JR.), X0.7.

Astralites WHITEAVES, 1892 [*A4. fimbriatus]. With
nearly flat cryptomphalous base surrounded by
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digitate and fluted frill; columellar lip with 2 in-
ternal grooves passing back about 0.5 whorl and
separated by ridge; ornament of upper whorl sur-
face consisting of broadly convex prosocline col-
labral undulations crossed by discontinuous spiral
cords; base with growth lines alope. [The 2
grooves passing inward around the columella
strongly suggest by their position and abrupt in-
ward termination that they were loci of a pair of
retractor muscles.] M.Dev., N.Am.-Eu. Fic.
195,3. *A. fimbriatus, Can.(Man.); X1.3.

Protocalyptraeca CrLARKE, 1894 [*P. marshalli].
Fragile; with very strongly prosocline outer lip;
base rather deep within frill but without narrow
lamella spiralling up conical shell. [Present in-
terpretation differs somewhat from that of KniGHT
(69) and even more markedly from that of
CLARKE, who interpreted it as having the characters
here attributed to Progalarus.] U. Dev., N.Am.

Fic. 195,5. *P. marshalli, USA(N.Y.); X10.

Eotrochus WwrtrieLp, 1882 [*Pleurotomaria con-
cava Harv, 1858 =—Pleurotomaria tenuimarginata
S.AMiILLER, 1877, pro P. concava HaLr, 1858
(non Desuaves, 1836)]. With flat base within
short friil; narrowly phaneromphalous with lamella
spiralling up within umbilicus from base of inner
lip; ornament spiral threads on base and growth
lines above. M.Miss.,, N.Am. Fic. 1956. *E.
tenuimarginaius  (S.AMiLLER), Ind.; apertural
view, with window showing spiral umbilical lam-
ella, X5.5.

Sallya Yocueison, 1956 [*S. linsa]. With very
gently convex narrowly phaneromphalous base
within narrow frill; no spiral lamella within um-
bilicus; labrum strongly prosocline to margin of
frill; labium entirely within frill; ornament growth
lines alone or spiral lines on base and ripple-like
structures or radiating buttress-like ribs on sides
(154, p.205). M.Perm., N.Am. Fic. 195,8.
*S. linsa, Tex., X4.

Superfamily
CRASPEDOSTOMATACEA
Wenz, 1938

[nom. transl. Cox & KnicuT, herein (ex Craspedostomatidae
WEeNz, 1938) ICZN pend.]

Little-known, problematic ~ gastropods
mostly with expanded apertures in geron-
tic stages; shell structure unknown. U.Ord.-
Jur.

This probably polyphyletic and artificial
group is imperfectly known and the taxo-
nomic positions of the various genera are
insecure.

Family CRASPEDOSTOMATIDAE
Wenz, 1938

[ =Brochidiinae, Dichostasiinae YocHeLson, 1956]
Mostly naticiform, with deep sutures and
strong collabral ornament. U.Ord.-Jur.
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?Umbonellina Koken, 1925 [*U. infrasilurica]. last whorl in some specimens disjunct; apertural
Naticiform, umbilicus plugged with callus; other- margins explanate at irregular intervals; ornament
wise little known. U.Ord., Eu. Fic. 196,3. of spiral cords and collabral threads. M.Sil., N.Am.
*U. infrasilurica, Est.; ? X1 (80). F1G. 196,1. *B. expansa, Tenn.; X2.

?Bucanospira UrricH in ULRicH & Scorieip, 1897  Craspedostoma Linpstrom, 1884 [*C. elegantulum;
[*B. expansa). Naticiform, with final quarter of SD PerNER, 1907]. Naticiform; outer lip explanate

Situriphorus

Fic. 195. Pseudophoracea (Pscudophoridae) (p. 1298).
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at late growth stages, with expansion later thick-
ened by numerous lamellae; umbilicus narrow,
with sharp funicle; ornament dominantly collabral
but with spiral elements in some species. M.Sil.-
U.Sid., Eu. Fic. 196,7. *C. elegantulum, M.Sil.,
Gotl.; X2.7.

Temnospira PernNer, 1903 [*Brochidium (Tem-
nospira) monile; SD Knicur, 1937]. Depressed,
with rounded whorls; umbilicus narrow; ornament
of collabral lamellar ribs separated by wider inter-
spaces, ribs coalescing to form thickened expan-
sion of aperture at gerontic stages. M.S:l., Eu.
Fic. 196,6. *T. monilis (PErRNER), Czech.; 6a,b,
apical and umbilical views, X 2.7.

Spirina Kavyser, 1889 [*S. brilonensis]. Helicocone
disjunct, expanding rapidly to explanate aperture;
coiling of only slightly more than single whorl,
slightly asymmetrical, with umbilicus pierced;
ornament of collabral cords. M.Si.-M.Dev., Eu.

6a

Craspedostoma

Spirina

Mollusca—Gastropoda

Fic. 196,8. *S. brilonensis, M.Dev., Ger.; 8a,b,
abapertural and apical views, X 1.

Natiria pEKoninck, 1881 [*Natica liraza PuiLLips,
1836] [=Fritschia Picarp, 1904]. Naticiform,
whorls barely in contact; collabral ornament widely
spaced thin lamellae with numerous finer threads
between, spiral ornament poorly developed or
wanting., L.Carb.-Trias., Eu. Fic. 196,2. *N.
lirata (PaiLLips), L.Carb., Eng.; X 1.3.

Dichostasia YocueLsoN, 1956 [*D. complex]. Small,
umboniform; narrowly phaneromphalous; with
greatly thickened gerontic apertural margins; orn-
ament differing above and below periphery, of
various transverse (not strictly collabral) elements
above and spiral and collabral below; Jabrum pro-
socline, without sinus (154, p. 208). L.Perm.-M.
Perm., N.Am. Fic. 196,4. *D. complex, M.

Perm., Tex.; 4a-c, abapertural, umbilical, and
apical views, X6.

Dichostasia

Spirina

Fic. 196. Craspedostomatacea (Craspedostomatidae) (p. 1298-1301).
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Brochidium Koken, 1889 [*Ceratites? cingulatus
MUNSTER, 1834; SD CossmanN, 1916]. Resembling
Temnospira but more nearly discoidal and with
more lamellar collabral ornament and more sharp-
ly differentiated aperture thickening. M.Perm.-Jur.,
Eu.-N.Am. Fic. 196,5. *B. angulatum (MON-
sTER), M.Trias.(Ladin), S.Tyrol; 5a,b, apertural
and apical views, X2 (64).

Family CODONOCHEILIDAE
S. A. Miller, 1889

[mom. correct. KNiGHT, BATTEN & YocHELsON, herein (pro
Codonocheilidae S.A.MiLLEr, 1889]

Turriculate, with shallow sutures. U.Sil.-

M.Jur.

Codonocheilus WHiTEAVES, 1884 [*C. striatum)
[=Codonochilus LinpsTr6M, 1884 (obj.)]. Spire
cyrtoconoid; whorls very low, with very shallow
sutures; last whorl disjunct; aperture circular and
slightly explanate. U.Sil., N.Am.-Eu. Fic. 197,
3. *C. striatum, Can.(Ont.); X6.

?Dihelice W.E.Scumipt, 1905 [*D. dathei]. Pupi-
form, with notably flat protoconch and cancellate
ornament; whorls low; aperture unknown. M.Dev.,
Eu. Fic. 197,5. *D. dathei, Ger.; X2.7.

Scoliostoma Braun, 1838 [*S. dannenbergi] [=
Mitchellia pEKoNINCKk, 1877]. Last whorl twisted
upward and on its own axis so that explanate ap-
erture is well above mid-height on spire and fac-
ing opposite to usual direction. M.Dev.-U.Dev.,
Eu.-Austral. Fic. 197,2. *S. dannenbergi, M.
Dev., Ger.; 2a, rear view, showing aperture; 25,
front view, aperture turned away; X2.

Bathyclides Stranp, 1928 [pro Bathycles KOKEN,
1896 (non Distant, 1893)] [*Bathycles acumi-
natus Koken, 1896; SD Diener, 1926] [=
Bathycla Stranp, 1928 (obj.)]. Small, ovate-
conical, broad, phaneromphalous, with sharply
pointed apex and smooth, convex whorls; outer
lip prosocline, thickened externally and internally
when full-grown and at intervals during growth.
U.Trias.(Carn.-Nor.), Eu. Fic. 197,1. *B.
acuminatus, 1J.Trias.(Carn.), Aus.; X4 (79).
Ventricaria KokeN, 1896 [*Phasianclla acuminata
Hornes, 1856; SD Diener, 1926] Broadly tur-
riculate or phasianelliform, cryptomphalous, with
sharply pointed apex and feebly convex, spirally
striated whorls; outer lip prosocline, thickened ex-
ternally. U.Trias.(Carn.-Nor.), Eu. Fic. 197,4.
*V. tumida (Hornges), Nor., Aus.; 4ab, X3,
X1 (79).

Pirper pEGREGARIO, 1886 [*Stylifer? (Pirper) cap-
lus]. Founded on imperfect, low-cyrtoconoid,
paucispiral specimen of medium size with smooth,
convex whorls and externally thickened outer lip.
M.Jur.(Baj.), Eu.(Italy).

Family CROSSOSTOMATIDAE Cox,

n. fam.
Rotelliform or low-turbiniform, thick-
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Ventricaria

Fic. 197. Craspedostomatacea (Codonocheilidae)
(p. 1301).

shelled, of smooth, strongly convex whorls;
aperture circular, with uninterrupted peri-
stome and outer lip strongly thickened
externally. M.Trias.(Ladin.)-M.Jur.(Baj.),
Eu.

Crossostoma Morris & Lycert, 1851 [*C. pratu).
Anomphalous; aperture contracted, particularly
from inner lip; reflected part of outer lip contin-
ued above, where it adheres to penultimate whorl.
L.Jur.-M.Jur.(Baj.), Eu. Fic. 198,2. *C. re-
flexilabrum (p’OrBIGNY), M. Lias, Fr.; 2ab, ap-




Palaeocollonia

Crossostoma

Fic. 198. Craspedostomatacea (Crossostomatidae)
(p. 1302).

ertural and abapertural views, X2 (111).

Palaeocollonia KitTL, 1899 [*Delphinula laevigata
MUnNsTER, 1841] [=Paleocolonia WEenz, 1938
(obj.)]. Small, turbiniform, broadly phanerom-
phalous. M.Trias.(Ladin.), Eu. Fic. 198,1. *P.
laevigata (MUNsTER), S.Tyrol.; Ia,b, apertural and
abapertural views, X3 (89).

Superfamily
PALAEOTROCHACEA
Knight, 1956

Turbiniform, trochiform, or moderately
high-spired; commonly thick-shelled, es-
pecially in parts generated by parietal and
columellar lips; shell structure and oper-
culum unknown. L.Dev.-U.Cret.(Senon.).

Family PALAEOTROCHIDAE Knight,
1956

With characters of superfamily; shell
large. L.Dev.-U.Dev.

Turbonopsis GRABAU & SHIMER, 1909 [*Turbo shu-
mardi HaLr, 1879]. Turbiniform, with convexly
prosocline labrum; ornament comprising strong
spiral cord just above suture and heavy opistho-
cline ridges above cord. L.Dev., N.Am. Fic.
199,4. *T. shumardi (HaLL), USA(Ky.); X0.7.

Palaeotrochus Harr, 1879 [*Pleurotomaria kearneyi
HaLL, 1861]. Trochiform, with sinuous proso-
cline outer lip; ornament consisting of a strong
spiral cord just above suture; growth lines irregu-
lar. L.Dev., N.Am. Fic. 199,3. *P. kearneyi
(Harr), USA(N.Y.); X0.7.

© 2009 University of Kansas Paleontological Institute
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Floyda WessTer, 1905 [*F. concentrica]l [=
Floydia C.L.FEnToN, 1918 (obj.); Scaliconus
WEeNz, 1938 (pro Pileolus SpriesTERsBAcH, 1919,
non CooksoN in J.SowerBy, 1823; mec Lesson,
1831; nec EHRENBERG, 1843) (147, p.260)].
Trochiform or turbiniform; ornament of broad,
low undulations below upper suture. M.Dey.-U.
Dev., N.Am.-Eu. Fic. 199,2. *F. concentrica,
U.Dev., USA (Iowa); X0.5.

?Westerna WEBsTER, 1905 [*Loxonema gigantea
WEeBsTER, 1888; SD Knicur, 1941 (69, p.385)]
[=Westernia C.L.FENTON, 1918 (0bj.)]. Much
like Floyda but with higher spire. U.Dev., N.Am.
Fic. 199,1. *W. gigantea (WessTER), USA
(Iowa); X0.5.

Family PARATURBINIDAE Cossmann,
1916

Turbiniform, including large and small
forms; anomphalous or narrowly phanerom-
phalous; aperture suborbicular. Trias.-U.
Cret.

Paraturbo CossmanN, 1907 [*Turbo (Paraturbo)
heptagoniatus] [?=Turboidea SeerLey, 1861].
Large, thick, anomphalous; whorls with trans-
versely elongated nodes or transverse costae and
subordinate spiral cords; base coated with callus,
obscuring ornament in some species. L.Jur.-U.
Cret.(Senon.), cosmop. Fic. 200,I. *P. ste-
phanophorus (Zrrter), U.Jur.(Tithon.), Czech.;
lab, X1 (157).

Chartronella CossmaNN, 1902 [pro Chartronia Coss-
MANN, 1902 (non S.S.Buckman, 1898)] [*Char-
tronia digoniata CossMaNN, 1902] [=Chartroniella
CossmanN, 1916 (obj.)]. Rather small, anom-
phalous or narrowly phaneromphalous, last whorl
bicarinate at periphery; other spiral carinae also
present in most species; base smooth, convex.
Trias.-U.Jur.(Portl.), Eu., S.Am. Fic. 200,2.
*C. zetes (D'ORBIGNY), M.Jur.(Baj.), Eng.; 246,
X2 (59).

Creniturbo  CossMaNN, 1918  [*Trochus dirce
D’ORrBIGNY, 1850]. Small, anomphalous; ornament
spiral cords cut up by collabral grooves; broad
band with two rows of depressed nodes forming
flattened periphery; basal ornament not obscured
by callus. U.Jur.(Raurac.), Fr. Fic. 200,3. *C.
dirce (D'ORBIGNY); X5 (111).

Superfamily AMBERLEYACEA
Wenz, 1938

[nom. transl. Cox, herein (ex Amberleyidac Wenz, 1938)]
Shell dextral or sinistral; commonly lit-
toriniform or turbiniform, more rarely with
expanded, discoidal last whorl but pro-
truding apex; aperture orbicular or with
margin subangular at foot of columella;
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Westerna
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Palaeotrochus

Turbonopsis

Fic. 199. Palacotrochacea (Palaeotrochidae) (p. 1302).

spiral element of ornament dominant in
most forms, spirals commonly being noded
or cancellated by transverse elements; shell
structure, where known (in some Amber-
leyidae), nacreous; operculum unknown.
M .Trias-Olig.

While the characters of the genus Cirrus,
with its usually acute, protruding apex and
progressively broadening and more fully
embracing whorls, are unique, the simi-
larity to the Amberleyidae of other genera
that have been included in the Cirridae is
unmistakable. Cossmann included the Cir-
ridae in the Euomphalacea on account of
the subdiscoidal last whorl of Cirrus, main-
taining that this was an instance in which
ontogeny was no guide to affinity. Union
of the Cirridae with the Amberleyidae in
a single new superfamily serves to bring
together a number of genera with obvious
similarities, although Cirrus itself stands
apart from the other included forms. The
Platyacridae also seem better included in
this superfamily than in the Euomphalacea,
where they were placed by Wenz. A ten-
dency for the initial whorls to be plani-
spiral, so well displayed in this family, is

also seen in the South American cirrid
genera, Hesperocirrus and Sororcula. Most
Amberleyacea resemble the caenogastropod
group Littorinacea in many features of the
shell, but the nacreous structure (observ-
able in the Amberleyidae) suggests that
they are best included in the Archaeogas-
tropoda.

Family PLATYACRIDAE Wenz, 1938

Shell turbinate, phaneromphalous, with
apical truncation due to planispiral coil-
ing of early whorls; either dextral or sinis-
tral; aperture orbicular. M. Trias-U.Jur.

Platyacra ZirTEL, 1882 [*Trochus impressus SCHAF-
HAUTL, 1863]. Sinistral; high-turbinate with early
whorls planispiral; later whorls with inframedian
carina, forming periphery of base; umbilicus mod-
erately broad, with carinate margin. U.Trsas.
(Rhaetic)-L.Jur., Eu. Fic. 201,1. *P. impressa
(ScuarniurtL), U.Trias.(Nor.), Bavaria; X1.3
(233).

Lepidotrochus Koxen, 1894 [*L. bittneri; SD Coss-
MANN, 1916]. Shell form as in Platyacra, but dex-
tral and with narrower umbilicus; ornament of
cancellating spiral and collabral threads; M.Trias.-
U.Trias., Eu., N.Z. Frc. 201,4. *Lepidotrochus
bittneri, M. Trias., Aus.; X 1.3 (79).
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last whorl, sinistral; aperture suborbicular.
U.Trias.-M.Jur.(Bathon.).

Cirrus J.Sowersy, 1815 [*C. nodosus; SD S.P.
Woobpwarp, 1851] [=Cirrhus Firussac, 1821
(obj.)]. Moderately large, broadly phanerom-
phalous, ranging from high-spired with only
slightly expanded last whorl to subdiscoidal; ap-
erture with uninterrupted margin. U.Trias.-M.Jur.
(Bathon.), Eu.-S.Am.

C. (Cirrus). Apex very acute, but relative whorl
diameter and overlap increasing progressively
during growth to an extent varying in different
species; coiling slightly irregular in some forms;
ornament nodose spiral cords or coarse cancellat-
ing spiral and collabral ridges. L.Jur.-M.Jur.
(Bathon.), Eu. F1c. 202,4. *C. (C.) nodosus,
M.Jur.(Baj.), Eng.; 44,6, X0.8 (59) Fic. 202,
1. *C (C.) leach: ].SowerBY, M.Jur.(Baj.), Eng.;
X1 (59).

C. (Discocirrus) voNAmMoN, 1892 [*Porcellia
tricarinata GUMBEL, 1861]. Discoidal, without
protruding apex. L.Jur.(L.Lias.), Eu.

Hamusina GeMEeLLARo, 1878 [*Turbo bertheloti
p'OrBIGNY, 1850; SD Cossmann, 1916]. High
conical, anomphalous, shell wall thin; whorls,
apart from ornament, almost flat, last with sharp
peripheral carina continuing line of suture; base

Creniturbo

Fi1c. 200. Palaeotrochacea (Paraturbinidae) (p. 1302).

Drepanoconcha ZiLcu, 1949 [pro Drepania pE-
GREGORI10, 1930 (non HUEBNER, 1816, nec LaronT,
1874] [*Drepania pulchra pEGREGORIO]. Rather
small, sinistral, elevated, but broadly truncated at
apex, with early whorls planispiral; later whorls
convex, steeply coiled, with narrow collabral rib-
lets. L.Jur., Eu. Fic. 201,2. *D. pulchra (DE
GREGORI10), Sicily; 24,6, X2 (174).

Hyperacanthus KokeNn, 1894 [*Cirrus superbus
Hornes, 1855]. High-turbinate with earliest
whorls planispiral; later whorls strongly convex,
obscurely biangulate, last 2 with nodes or spines at
angulations; base convex, with nodose spiral cords;
whole surface with dense collabral threads; um-
bilicus moderately broad; aperture very oblique.
U.Trias.(Nor.)-L.Jur., Eu. Fic. 201,5. *H. su-
perbus (HOrNEs), U.Trias.(Nor.), Aus.; 5a,6, X1
(79).

Acrosolarium Koken, 1896 [*A4. superbum]. Turb-
inate with earliest whorls planispiral; later whorls
with carina at edge of broad, horizontal sutural
shelf; last whorls with 2 further angulations, lower
crenate and forming margin of rather narrow um-
bilicus; aperture unknown. U.Trias.(Nor.), Eu.

Fic. 201,3. *A. superbum, Aus.; X1.3 (79).

Famlly ICTRIIIELE:. Cosmiasn,; Lil F1c. 201. Amberleyacea (Platyacridae)
Littoriniform or with expanded, discoidal (p. 1303-1304).

Hyperacanthus

4 L Lepidotrochus

© 2009 University of Kansas Paleontological Institute
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Auseria

Cirrus

1305

Hamusina

Fic. 202. Amberleyacea (Cirridae) (p. 1304-1305).

feebly convex; ornament nodes or spiral threads,
some nodose. L.Jur.-M.Jur.(Baj.), Eu., S.Am.
Fic. 202,6. *H. bertheloti (p’OreioNY), U.Lias.,
Fr.; X1 (111).

Spirocirrus CossMANN, 1916 [*Turbo calisto p'ORr-
BIGNY, 1850]. Turbiniform or conical, with mod-
erately broad umbilicus, later whorls not expanded
as in Cirrus; ornament strong axial ribs crossed
by spiral threads, base with spiral threads only;
columellar lip slightly reflected. L.Jur.-M.Jur.
(Bathon.), Eu. Fic. 202,5. *S. calisto (p’Or-
BIGNY), M.Jur.(Bathon.), Fr.; X1 (111).

Auseria Fucini, 1895 [*Trochus (Auseria) pseudo-
nustus; SD WEenNz, 1938]. High conical, anom-
phalous; whorls smooth, flat-sided, with sharply
carinate, crenulated periphery situated just above
suture, producing an imbricate spire; base de-
pressed. L.Jur.(L.Lias.), Eu. Fic. 202,2. *A4.
pseudonustus, L.Lias., Italy; 2a,b, X1 (147).
Hesperocirrus Haas, 1953 [*H. robusteornatus)].
Littoriniform, small-medium size, phanerompha-
lous, carinate at periphery of flat or gently convex
base; protoconch planispiral; whorls convex, not
overlapping; sutures incised; ornament spiral cords
bearing nodes where crossed by collabral ribs;
aperture orbicular or quadrangular; inner lip more
or less reflected over umbilical opening. U.Trias.,

© 2009 University of Kansas Paleontological Institute

Peru. Fic. 202A,1. *H. robusteornatus; la,b,
apertural, abapertural views, X5; Ic, abapertural
view of another specimen, X3 (50).

Sororcula Haas, 1953 [*S. gracilis]. Small, high
conical, narrowly phaneromphalous, carinate at
periphery of flattened base; protoconch planispiral;
whorls flat or slightly concave, not overlapping;
sutures incised; ornament spiral row of tubercles
adjoining each suture, tubercles joined in one
species by transverse ribs; aperture broader than
high, with inner lip reflected over umbilicus. U.
Trias., Peru. Fic. 202A,3. *S. gracilis; 3a-c,
apertural, abapertural, basal views, X6 (50).
Aristerella DuBar, 1948 [*Amphitrochilia (Arister-
ella) undata]. Medium size, slightly coeloconoid,
narrowly phaneromphalous, sharply carinate at
periphery of feebly convex base; whorls flat, not
overlapping; sutures incised; ornament nodose or
undulating spiral cord adjoining each suture and
spiral threads on remainder of surface; aperture
quadrangular.  L.Jur.(M.Lias.), N.Afr. Fic.
202,3. *A. undata, Morocco; X1 (36).

Family AMBERLEYIDAE Wenz, 1938

[=Eucyclidae Koken, 1896]
Dextral, turbiniform, littoriniform or
low turriculate, with convex or imbricat-
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Hesperocirrus

Poreuryolox
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Sororcula

Fi1c. 202A. Amberleyacea (Lirridae) (p. 12U/, 1305).

ing whorls; apertural margin not continu-

ous across parietal region in most forms;

shell structure nacreous. M.Trias.-Oligo.

Amberleya Morris & Lycert, 1851 [*A4. bathonica
Cox & ARKELL, 1950 (=*A4. nodosa Morris &
Lycert, non Terebra nodosa Buckman, ICZN
pend.)]. Littoriniform to subturriculate, anom-
phalous. Trias.-Oligo.

A. (Amberleya). Ornament nodose; columellar lip
concave, its margin joining that of basal lip in
even curve. Trias.-U.Jur.(Raurac.), Eu.-N.Afr.

Fic. 203,5. *4. (A.) bathonica Cox &
ARkELL, M.Jur.(Bathon.), Eng.; X1 (202).

A. (Eucyclus) J.A.Eubes-DesLoNnGcHAMPs, 1860
[*E. obeliscus]. Ornament spiral carinae; colum-
ellar lip more or less straight and wvertical, its
margin commonly meeting that of basal lip in
angle or spoutlike protrusion. Trias.-Oligo., Eu.-

S.Am. Fic. 203,6. *4. (E.) obeliscus (J.A.
Eupes-DesLoNgcHAMPs), M. Lias.,, Fr.; X1
(182).

© 20

Eunemopsis Kitt, 1891 [*Turbo epaphus LAUBE,
1869; SD Cossmann, 1916]. Small, with moder-
ately acute, conical spire and convex base with
small pseudumbilicus; ornament narrow axial
costellae ending in nodule near each suture; small
denticle at upper end of columellar lip. M.Trias.
(Ladin.)-U.Trias.(Carn.), Eu. Fic. 203,7. *E.
epaphus (Lausg), M.Trias.(Ladin.), S.Tyrol; X5
(89).

Paleunema Kirtr, 1891 [*Pleurotomaria nodosa
MunsTER, 1841]. High turbiniform, almost tur-
riculate, anomphalous; whorls imbricate, with
prominent peripheral carina just above suture
bearing growth lines that form series of back-
pointing scales generated by notch in outer lip;
base strongly convex, with spiral cords; columellar

lip slightly concave. M.Trias.(Ladin.), Eu. Fic.
203,3. *P. nodosa (MunsTER), S. Tyrol; X1.5
(64).

Tectospira Picarp, 1904 [*T. chopi]. Rather sma}ll,
turbiniform, anomphalous; whorls imbricate, with
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Tectospira

Tanaliopsis

Fic. 203. Amberleyacea (Amberleyidae) (p. 1306-1307).

prominent peripheral carina just above suture and,
above it, about 2 weak spiral angulations crossed
by collabral threads; base depressed, convex, with
spiral cords; aperture oval, broader than high;
outer lip notched at peripheral carina; columellar
lip strongly concave. M.Trias., Eu. Fic. 203,10.
*T. chopi, Muschelkalk, Ger.; X3 (212).
Riselloidea CossmanN, 1909 [pro Risellopsis Coss-
MANN, 1908 (non KesTeven, 1902)] [*Risellopsis
subdisjuncta Cossmann, 1908] [=Risselloidea
CossMANN, 1909 (? misprint)]. Small, trochiform,
anomphalous, with conical spire and flattened base
with carinate periphery; whorls with nodose carina
adjoining each suture, sutures thus occupying deep
channel; ornament axial ridges on whorl side be-
tween carinae and spiral cords on base. Trias.-
L.Cret.(Neocom.), Eu. Fic. 203,8. *R. bi-
armata (MUNSTER), M.Jur., Ger.; X3 (11).
Eucyclomphalus voNAmmMon, 1892 [*Trochus cu-
pido D'ORrBIGNY, 1850; SD Cossmann, 1916].
Medium-sized, rather broadly phaneromphalous,
with high conical spire of whorls with sharp nod-
ose peripheral carina, and convex base bearing
spiral cords; columellar lip straight, vertical, not
reflected. L.Jur., Eu. Fic. 203,4. *E. cupido
(p'ORBIGNY), M.Lias., Fr.; X3 (111).

Ooliticia CossmaNN, 1893 [*Turbo phillipsi Morris
& LycerT, 1851]). Medium-sized, stoutly littorini-
form, anomphalous, with conical spire slightly ex-
ceeding height of aperture, evenly convex periph-
ery, and convex base; ornament broad nodose spiral
cords; columellar lip thickened, with blunt fold
at its upper end. L.Jur.-U.Cret.(Maastricht.), cos-
mop. Fic. 203,2. *O. phillipsi (Morris &
LycerT), M.Jur.(Baj.), Eng., 22,6, X2 (59).

Onkospira Z1tTEL, 1873 [*Turbo ranellatus Quen-
sTEDT, 1858 (=*Turbo anchurus MUNSTER in
Govrpruss, 1844)] [=Oncospira CossmanNN, 1916
(obj.); Tritonilla Koken, 1896]. High turbini-
form, anomphalous; whorls strongly convex, with
spiral cords, collabral riblets, and either 1 or 2
series of varices almost in alignment on successive
whorls, last varix situated behind outer lip; inner
lip rather broadly reflected. U.Jur.-L.Cret., Eu.

Fic. 203,1. *O. graclis Zirter, U.Jur.
(Tithon.), Czech.; Ia,b, X1.2, X1.5 (157).

Tanaliopsis CossmaNN, 1916 [*Trochus spiniger
].oEC.SowerBY, 1833 (cited as Turbo spiniger
Zexerl)]. With stoutly conical spire and de-
pressed, feebly convex base; spire with 8 to 10
axial costae aligned on successive whorls and form-
ing nodes at periphery of last; aperture orbicular,
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“a Helicacanthus
-

Trochacanthus

Fic. 204. Amberleyacea (Nododelphinulidae)
(p. 1308).

with continuous peristome. U.Cret.(Turon.), Aus.
Fic. 203,9. *T. spinigera (J.DEC.SOWERBY),
aperture imperfect; X2 (147).

Family NODODELPHINULIDAE Cox,

n. fam.

Small to medium-sized, turbiniform, with
height and breadth almost equal, phan-
eromphalous; spiral ornament dominant;
aperture orbicular (except in Amphitro-
chus), not very oblique, with continuous
peristome; operculum and shell structure
unknown. U.Trias.-U.Cret.(Senon.).

©2

Mollusca—Gastropoda

Nododelphinula CossmaNN, 1916 [*Delphinula
buckmani Morris & Lycetr, 1851]. Turbiniform,
broadly phaneromphalous; last whorl with con-
cave, vertical outer face bordered by 2 nodose
spiral carinae, upper of which is exposed on spire
whorls; ornament spiral threads or cords crossed
in some species by collabral threads or ribs; cir-
cumumbilical carina with nodes continued by ribs
passing short distance into umbilicus. M.Jur.(Baj.)-
L.Cret., Eu. Fic. 204,1. *N. hudlestoni Coss-
MANN, M. Jur.(Baj.), Eng.; X2.5 (59).

Amphitrochus CossmanN, 1907 [*Trochus dupli-
catus ].Sowersy, 1817] [=Amphitrochilia Coss-
MANN, 1909 (pro Amphitrochus Cossmann, 1907,
non Amphitrocha Acassiz, 1862)]. Trochiform,
with conical spire and depressed, concave base;
narrowly phaneromphalous; last whorl with prom-
inent periphery formed by 2 conspicuous nodose
cords, one or both exposed on spire whorls just
above suture which is bordered by further nodose
cord; crenulated or nodose carina at umbilical
margin; aperture quadrate. U.Trias.(Nor.)-L.Cret.
(Neocom.), Eu. Fic. 204,4. *A. duplicatus
(J.SowersY), M.Jur.(Baj.), Eng.; X2.5 (59).

Helicacanthus Dacqué in WEeNz, 1938 [pro Meta-
canthus DacquE, 1936 (non Costa, 1847)]
[*Turbo thurmanni Picter & CampicHE, 1863].
Turbiniform, narrowly phaneromphalous; last
whorl with broad, concave outer face bordered by
two prominent spiral carinae both of which are
exposed on later spire whorls; ornament strong
spiral cords present also on base and within um-
bilicus. U.Jur.-L.Cret., Eu. Fic. 204,2. *H.
thurmanni (Picter & CampicHE), L. Cret.(Apt.),
Switz.; X2 (147).

Trochacanthus DacqQué, 1936 [*Trochus tubercula-
tocinctus MUNsTER in GoLpruss, 1844; SD WENz,
1938]. Turbiniform, rather large; last whorl
strongly convex except peripherally, where it is
flattened between 2 obscurely nodose spiral angu-
lations, both exposed on later spire whorls; orna-
ment fine spiral threads. M.Cret.-U.Cret., Eu.
Fic. 204,5. *T. tuberculatocinctus (MUNSTER),
U.Cret.(Senon.), Ger.; X1 (147).

Metriomphalus CossmaNN, 1916 [*Turbo davoustii
D'ORBIGNY, 1850]. Small, turbiniform, narrowly
to broadly phaneromphalous, with convex whorls
and base bearing a small number of spiral cords,
one forming margin of umbilicus, carrying nodes
or short prickles, terminal one of each cord form-
ing projection of outer lip. U.Trias.-U.Cret.
(Senon.), Eu.-Asia. Fic. 204,3. *M. davoustii
(p’ORBIGNY), M.Jur.(Baj.), Eng.; X2.5 (59).

?ARCHAEOGASTROPODA Genera
Inquirenda
Atlantobellerophon Trecumann, 1930 [*4. zea-
landicus). Large, apparently depressed-conispiral,
with last whorl disjunct (fide Marwick); anal
slit deep, peripheral. [Founded on a single im-
perfect last whorl; apparently pleurotomarian

009 University of Kansas Paleontological Institute
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Burdikinia

Fic. 205. Archacogastropoda (Superfamily and Family Uncertain; Genera Inquirenda) (p. 1309).

rather than bellerophont.] U.Trias.(Rhaetic, Ota-
pirian), N.Z.

Burdikinia Kwigur, 1937 [pro Polyamma Etn-
ERIDGE, JR., 1917 (non KRIECHBAUMER, 1894)]
[*Polyamma burdikiensis ETHERIDGE, Jr., 1917].
Large, discoidal, with broad ramp above and nar-
row base; seemingly with row of hollow spines of
unknown length opening adapertually on outer
edge of ramp; base turning inward rapidly below
ramp, ornamented with about 4 rows of spirally
elongated pustules. {There should be no trouble
in recognizing this striking genus, but placing 1t
systematically is impossible without more informa-
tion.] Dev., Austral. Fic. 205,4. *B. burdiki-
ensis (ETHERIDGE, JR.); 44,0, apical and side views,
X 0.7 (69).

Cinctaspira Powerr, 1933 [*C. conmica]. Trochi-
form, with wide umbilicus and sharp spiral flange
at about mid-whorl height. L.Ord., N.Am.

Conchula STEININGER, 1849 [non HERRMANNSEN,
1847] [*C. cylindracea). Type not figured; un-
recognizable; name invalid. M.Dev., Eu.

Cyclora HaLL, 1845 [*C. minuta). Very minute,
naticiform. [Probably based on steinkerns of pro-
toconchs of some other genus, possibly Cyclonema;
locally very abundant.] U.Ord., N.Am.

Geinitzia Dierz, 1911 [#on GEMMELLARO, 1892;
nec HanpLirscH, 1906] [*G. carinata]. Inade-
quately described and figured; name invalid. Perm.,
Eu.

Kebina Vovrocpin, 1955 [*K. pulchra]. High-spired,
narrowly phaneromphalous, with spiral carinae;
very minute. [Known only from section of one
specimen (143, p. 355)]. ?L.Cam., Russia.

Leptorima Perwer, 1907 [*Murchisonia ochlerti
PerNER, 1903]. Rather high turbiniform; with
sharp sinus in outer lip culminating only slightly
below suture in deep slit that generates narrow

selenizone which is gently convex outside and more
strongly convex within; sutures shallow, covered
by adpressed zone; columellar and parietal lips
little known; ornament other than growth lines
seemingly a slight stria below selenizone. [This
remarkable species is so very different from any
other known that it defies classification; founda-
tion of a new major category is thought to be un-
wise in the present state of knowledge.] U.Sil.,
Eu. Fic. 205,3. *L. oehlerti (PerNER), Czech.;
X2.

Ozarkina UrricH & Brioce, 1931 [pro Ozarkispira
UrricH & Bripce, 1931 (non Warcorr, 1924)]
[*Ozarkispira typica UrLricH & Bripce, 1931].
Known from discoidal steinkerns which show nu-
merous narrow, rounded whorls but no surface or
apertural features that would permit classification.
L.Ord., N.Am. Fic. 205,1. *O. typica (ULrIicH
& BRripGe), Mo.; lab, oblique view from above
and below, latter showing cross section, X2.

Ozarkocanus HeLLER, 1956 [*O. prearcuatus]. With
high conical, slightly curved, cap-shaped shell;
aperture oval; ornament longitudinal costae or
threads. [Possibly not a gastropod.] L.Ord., USA.

Pichynella Rusconi, 1954 [*P. annulata). Very
minute (1 mm.), possibly a protoconch. [Too
little known for systematic assignment.}] L.Ord.,
S.Am.

Pondia Oper, 1932 [*P. powelli]. Based on 2 frag-
ments, seemingly of a calcareous operculum, pos-
sibly of Maclurites. L.Ord., N.Am.

Procancellaria WiLckens, 1922 [*P. parkiana).
Ovate, with low spire, anomphalous; whorls con-
vex; ornament cancellating collabral and spiral
grooves, the former feebly prosocline; aperture
ovate, with uninterrupted peristome, subangular
adapically; columellar lip vertical, moderately ex-
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panded, without folds. U.Crer., N.Z.——Fic. 205,

2. *P. parkiana; X1 (229).

Pythmenema LaMonNT & GILBERT, 1945 [*Euom-
phalus praenantius PuiLLips, 1848]. Turbiniform,
with strong spiral carinae above periphery and
finer ones below. [The original diagnosis of this
genus and the description and figures of the type
species are quite inadequate for systematic place-
ment more closely than in the Archaeogastropoda.]
(86, p. 643.) U.Sil., Eu.

Mollusca—Gastropoda

Trochotremaria Rycksort, 1860. No species was
ever assigned to this genus.

Umbotrochus PerNER, 1903 [*U. aspersus] [=
Umbonitrochus CossMANN, 1918 (obj.)]. Trochi-
form, with shallow sutures; roundly angulated
periphery; base nearly flat, anomphalous; aper-
tural margins not certainly known. [The single
specimen known is not well enough preserved to
allow a restoration, nor is it possible to classify
the genus. Perhaps it might be referred to the
Microdomatacea.] M.Si., Eu.

SUPPLEMENT
PALEOZOIC AND SOME MESOZOIC CAENOGASTROPODA
AND OPISTHOBRANCHIA

By J. Brookes Knicat!, R. L. BattEN? E. L. YocHELson?, and L. R. Cox*

INTRODUCTION

When the Treatise was first conceived,
the senior author, whose field of special
study is the gastropods of the Paleozoic,
undertook to cover all orders represented in
that era, including supposed patelloid gas-
tropods now classified as Monoplacophora.
Almost from the beginning R. L. BaTTEN
and E. L. YocHELsON were associated with
him.

As work on the Treatise progressed it
became apparent that Part I, covering
Scaphopoda, Amphineura, Monoplacophora,
and the gastropod order Archacogastro-
poda would be ready for publication in
a reasonable time. However, manuscript
for Part ], planned to include the proso-
branch taxa Mesogastropoda and Neogas-
tropoda (here combined as an order named
Caenogastropoda), large divisions that are
very abundant and varied in post-Paleozoic
time, and the subclasses Opisthobranchia
and Pulmonata, has been so delayed that it
might not appear during the senior author’s
lifetime.

The authors recognize that no final
treatment of the predominantly post-Paleo-
zoic orders can be successful without in-
cluding consideration of the vast amount
of information that will be presented by
specialists in these overwhelmingly post-
Paleozoic groups. Nevertheless, the authors
concerned with Paleozoic groups which in-
clude the more primitive members, perhaps
ancestral to the better-known ones of later

times, feel that they can contribute im-
portant matter too frequently overlooked by
students of the younger fossil genera and
especially by neontologists.

For this reason and because the student
of Paleozoic Gastropoda will profit from
having current data on all the orders in his
field even though not in final form, consent
was obtained to include them in Part I as a
Supplement.

With the exceptions to be noted, the three
authors already mentioned are responsible
for the material here presented, especially
the systematics. Dr. L. R. Cox, British Mu-
scum (Natural History), who has super-
vision over sections of the Treatise dealing
with all gastropods, has examined the
manuscript of the Supplement and has
been kind enough to add data on author-
ship and to suggest diagnoses for several
taxa that are best known to workers on
post-Paleozoic mollusks. Cox has prepared
the diagnosis and synonymy for the order
Caenogastropoda  (replacing Mesogastro-
poda and Neogastropoda of previously writ-
ten text) and he is author of the division
of the Loxonematacea included in the Fam-
ily Zygopleuridae; this family, although
entirely Mesozoic, has been included here
to make the account of the superfamily
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2 Department of Geology, University of Wisconsin, Madi-
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complete. The diagnosis of the subclass
Opisthobranchia was drafted after a discus-
sion with Prof. ArastaiR GraHaMm and Dr.
Vera FrerTeRr, leading authorities on this
group. For these kindnesses the authors are
grateful.

It is planned that when Part ] appears
the groups covered in this Supplement will
be reviewed and integrated systematically
with the post-Paleozoic forms by the authors
engaged in the task; accordingly, it is not
intended that the arrangements here pre-
sented will be binding upon them. In the
meantime, the arrangement of the supra-
familial taxa is not materially altered from
those current in recent years. Wenz (1938)
in particular has been followed. However,
several large familial categories assigned by
that author to the Archaeogastropoda have
been placed in the Caenogastropeda and
even in the Opisthobranchia. The authors
are unable at this time to recognize any com-
pelling reasons for classifying any Paleozoic
taxa in the Pulmonata.

Order CAENOGASTROPODA
Cox, 1959

[=pectinibranches pEBLAINVILLE, 1814 (parsim); Siphono-
branchia4-Pectinibranchia (parsim) Gorpruss, 1820; Cteno-
branchiata ScHWEIGGER, 1820 (partim); Hemipomatostoma-
Apomatostoma MeNke, 1830; Pectinibranchiata Gray, 1850
(partim); Monotocardia Exophallia MorcH, 1865; Strepto-
neura Azygobranchia SeenceL, 1881 (partim); monotocardes
Bouvier, 1887; Ctenobranchia PeLseNegr, 1893; Pectini-
branchia PeLseNeEr, 1906; Mesogastropoda + Stenoglossa
THiELE, 1929; Mesogastropoda+Neogastropoda Wenz, 1938)

Shell asymmetrical, of many shapes, por-
celaneous; right ctenidium absent, the left
monopectinate (but absent in certain fam-
ilies); inhalant siphon present or absent;
heart with one auricle; one kidney only;
pallial genital organs present in most
forms, forming a penis in the male; ner-
vous system moderately to highly concen-
trated; proboscis present in many forms;
radula of several types, mostly with rela-
tively few teeth in a row. Marine, fresh-
water and terrestrial. Ord.-Rec.

Superfamily LOXONEMATACEA
Koken, 1889

(nom. transl. Cossmann, 1909 (ex Loxonematidae KokEN,
1889)

Commonly high-spired, with numerous
whorls, mostly anomphalous; deep to obso-
lescent labral sinus without slit or notch;

inner shell layers not nacreous. M.Ord.-
U.Jur.
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Although the sinus in the Loxonematacea
does not culminate in a slit or notch, as in
the Murchisoniacea, it is thought to have
served as an excurrent channel, at least in
those genera in which it is deepest. Perhaps
the anal tube lay between a pair of ctenidia,
as has been postulated for the Murchison-
iacea. With passage of time, however, the
sinus tends to become shallower and its
culmination is found te move toward the
suture. This supports the inference that, if
the right ctenidium was retained in more
primitive forms, it had been lost by Devon-
ian time, and the anus and other pallial
organs had been displaced to the positions
which they occupy in the Cerithiacea.

The Loxonematacea seem to have been
closely related to the Murchisoniacea and
probably were derived from them.

Family LOXONEMATIDAE Koken, 1889
[=Holopellidac Koken, 1897]

Mostly relatively large; labrum with me-

dian sinus, lower segment opisthocline;

ornament dominantly collabral; protoconch

seemingly of several whorls, unornamented.
M.Ord.-Miss.

Loxonema PuiLvLips, 1841 [*Terebra? sinuosa J.
peC.Sowersy, 1839; SD Kine, 1850] [=Holo-
pella M’Coy, 1851; Rhabdostropha Donarp, 1905].
Sinus deep; sutures moderately deep. M.Ord.-Miss.,
cosmop. Fic. 2064. *L. sinuosum (J.bEC.
SoweRrsY), M.Sil., Eng.; X2.

Girvania LoNGsTaFF, 1924 [*G. excavata). Small,
extremely slender, high-spired and many-whorled;
with shallow labral sinus; spiral threads and col-
labral undulations. U.Ord., Eu. Fic. 206,2.
*G. excavata, Scot.; X 4.

Spiroecus LoNGsTaFF, 1924 [*S. girvanensis].
Whorls rounded except for sloping ramp above
low spiral cord occurring somewhat above mid-
whorl. U.Ord., Eu. Fic. 206,6. *S. girvanensis,
Scot.; X4,

Stylonema PerNER, 1907 [*Loxonema (Stylonema)
potens; SD LoncsTarF, 1909]. Very slender, high-
spired, many-whorled; with shallow sinus, upper
limb extending a little farther beyond aperture than
lower; ornament numerous very fine collabral
threads. L.Si#.-L.Dev., Eu. Fic. 206,1. *S.
potens (PERNER), U.Sil., Czech.; X0.7.

Aulacostrepsis PERNER, 1907 [*4. simplex]. Much
like Stylonema but wider, with lower and wider
whorls; minutely phaneromphalous, with umbili-
cal opening surrounded by rounded ridge. L.Dev.,
Eu. Fi1c. 206,3. *A4. simplex, Czech.; X 1.3.
Katoptychia PERNER, 1907 [*K. alba; SD CossManN,
1909) [=Cataptychia Cossmann, 1909 (obj.}].
Whorls flat, with shallow sutures; outer lip
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Spiroecus

Loxonema Katoptychia

Fic. 206. Loxonematacea (Loxonematidae) (p. 1311-1312).

strongly opisthocline until close to base, without
sinus (unless the subangular juncture of outer and
parietal lips may be interpreted as a sinus). L.Dev.,
Eu. Fic. 206,5. *K. alba, Czech.; apertural
view, X2.7.

Polygyrina Koken, 1892 [*Turritella lommeli
MinsTER, 1841; SD Cossmann, 1909]. Whorls
many, strongly convex; protoconch obtuse, dome-
like; growth lines forming broad, symmetrical
sinus on spire whorls, their complete curve para-
sigmoid. L.Trias.-U.Trias., Eu.-Asia. Fic. 206,
7. *P. lommeli (MuoNsTER), M.Trias-(Ladin.),
S.Tyrol; 7a, early whorls, X3; &-d, later whorls,
X1 (64).

Family PALAEOZYGOPLEURIDAE
Horny, 1955

Relatively small, labral sinus shallow or
wanting; protoconch composed of one or
(rarely) more smooth whorls; ornament col-
labral or wanting. Dev.-L.Carb.

Palaeozygopleura Horny, 1955 [*Zygopleura alinae
PernER, 1907] [=Bojozyga, Palaecozyga Horny,
1955 (58, p.27)]. Small, high-spired, with la-
bral sinus; whorls not shouldered, with shallow
sutures or adpressed (58, p.27). Dev.-L.Carb., Eu.

Fic. 207,1. *P. alinae (Perner), L.Dev.,
Czech.; la, apertural view, X6; 15, early whorls
X 14.

Devonozyga Horny, 1955 [*D. perneri]. Small,
slightly pupiform, with flat-sided, shouldered
whorls and no labral sinus (58, p.51). M.Dev.,
Eu. Fic. 207,2. *D. perneri, Czech.; X 14.

© 2009 University of Kansas Paleontological Institute

Family PSEUDOZYGOPLEURIDAE
Knight, 1930

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Pseudozygopleurinae KNicHT, 1930] [ =Palacostylinae
Wenz, 1938]

Gross characters variable but distin-
guished by nature of ornament and shape
of protoconch; first 1 to 1.5 whorls of proto-
conch smooth, strong collabral ornament
appearing on 2nd whorl and continuing to
4th where it gives way very abruptly to
adult type of ornament (commonly present
but lacking in some species); lst orna-
mented whorl commonly slightly swollen,
giving protoconch shape suggestive of coro-
net. L.Carb.(Miss.)-M.Perm.

The presence or absence of the pseudozy-
gopleurid type of protoconch can be de-
termined only on specimens in which this
part of the shell is exceptionally well pre-
served, although the shape of the proto-
conch may be suggestive even if fine details
are not discernible. If the protoconch of any
genus is unknown its placement here is
queried. The distinctive juvenile characters
of the Pseudozygopleuridae are shown
clearly by many Pennsylvanian and Per-
mian shells but are not yet known in Mis-
sissippian genera that it seems impossible
to exclude. Horny’s stimulating monograph
on the Palacozygopleuridae appeared after
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Palaeozygopleura Devonozyga

Fi6. 207. Loxonematacea (Palaeozygopleuridae)
(p. I1312).

the section on the Pseudozygopleuridae was
completed. There proved to be considerable
overlap in respect to genera for which pro-
toconchs are unknown. With these it is
impossible to decide definitely between two
assignments or possibly others. The authors
have concluded to leave their arrangement
as it was but are conscious that some at
least of the queried genera may prove to
belong where Horny placed them. Triassic
genera very similar to the Pseudozygo-
pleuridae are referred to the family Zygo-
pleuridac because the protoconchs of well-
preserved specimens are smooth.
?Tmetonema LoNGsTAFF, 1912 [*T. subsulcatum].
Small, with collabral threads crossing whorls which
bear broad, slightly depressed band approximately
at mid-height, slight sinus (shown by pattern of
threads) occurring above band; threads prosocline
close to upper suture but opisthocline crossing
band and then gradually prosocline on base; proto-
conch unknown. [Description derived from Lowne-
sTaFF’s photographic illustration; this fails to ac-
cord with her diagnosis and line drawings, which
do not agree among themselves.] L.Carb., Eu.
?Knightella LoncsTAFF, 1933 [pro Knightia LoNe-
STAFF, 1933 (mon Joroan, 1907)) [*Knightia
rregularis LonNcsTAFF, 1933]. Whorls rounded,
sutures moderately deep; outer lip with very shal-
low sinus; ornament growth lines only. [Shape

1313

of protoconch suggests Pseudozygopleuridae but

characteristic larval ornament not demonstrated.]

L.Carb.-U.Carb., Eu. Fic. 208,6. *K. irregu-

laris (LonesTAFF), L.Carb., Scot.; X8.

?Microptychia LoNesTArr, 1912 [*M. wrighti].
Earlier adult whorls with moderately strong col-
labral threads outlining shallow sinus; beyond 1st
0.25 of spire threads become obsolete over middle
of whorls but are accentuated at shallow sutures;
protoconch  unknown. Miss.(L.Carb.)-Penn.(U.
Carb.), N.Am.-Eu. Fic. 208,1. M. cerithiformss
(MEEK & WoORTHEN), M.Penn., Ill.; X2.7.

Helminthozyga Kwicur, 1930 [*H. vermicula).
Protoconch characteristic of subfamily, but coiling
of later-formed shell quite variable, conical with
wide umbilicus or completely disjunct and vermi-
form; with somewhat lamellar collabral ornament.
Miss.-Penn., N.Am. Fic. 208,11. *H. yermi-
cula, M.Penn., Mo.; X20.

?Eoptychia LoNGsTAFF, 1933 [*Loxonema sulcatum
peKoniNck, 1881]. Large, with relatively flat
whorls and shallow sutures; numerous fine col-
labral threads; protoconch unknown. L.Card.-U.
Carb., Eu. Fic. 208,13. *E. sulcata (pE-
Koninck), L.Carb., Belg.; X1.

Palacostylus Mansuy, 1914 [*P. pupoides; SD Coss-
MANN, 1918]. With collabral ornament or none.
Miss.-M.Perm., N.Am.-SE.Asia.

?P. (Stephanozyga) Kwnicur, 1930 [*Zygopleura
nodosa Girty, 1915] [=Nodozyga HornY,
1955 (58, p. 24)]. Relatively large, with collabral
ornament weak or missing on upper part of
whorls but strong and nodelike below; with
rather deep labral sinus; protoconch unknown.
Miss.-M.Perm., N.Am.-SE.Asia. Fic, 208,2.
*P. (S.) nodosus (GIrTY), M.Penn., Mo.; X1.3.

P. (Pseudozygopleura) Knicur, 1930 [*Loxo-
nema semicostatum MEeek, Knicut, 1930 (=L.
attenuata semicostata Meek, 1872)]. Collabral
threads or cords on all whorls, or confined to
earlier whorls, or absent entirely. ?Miss., Penn.-
M.Perm., N.Am. Fic. 208,12. *P. (P.) semi-
costatus (Meex), M.Penn., Mo.; X10.

P. (Leptozyga) Knicur, 1930 [*Pseudozygopleura
(Leptozyga) minuta). Very small, cyrtoconoid,
with high spire but relatively few whorls. Penn.,
N.Am. Fic. 208,4. *P. (L.) minutus, M.
Penn., Mo.; X20.

P. (Palacostylus) [=Pyrgozyga KnicHr, 1930].
Very high-spired, with many low broad whorls;
collabral ornament orthocline or nearly so. Penn.-
M.Perm., N.Am.-SE.Asia. Fic. 208,7. *P. (P.)
pupoides, L.Perm. Cambodia; X 4.

?Hemizyga Girty, 1915 [*H. elegans; SD KNicHT,
1930]. With both collabral and spiral ornament;

labral sinus very shallow or absent. Miss.-M.Perm.,
N.Am.

*H. (Hemizyga) [=Strianematina H.CHroNnIc,
1952 (14, p.130)]. Collabral ornament of fine
to coarse somewhat prosocline threads, spiral orn-
ament mostly on base; protoconch unknown.
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Leptozyga

Palaeostylus

Spiromphalus Helminthozyga Pseudozygopleura Eoptychia

Fic. 208. Loxonematacea (Pscudozygopleuridae) (p. I1313-1315).
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Miss.-M .Perm., N.Am. F1c. 208,5. *H. (H.)
elegans, M.Penn., Mo.; X5.3.

H. (Hyphantozyga) Kwieur, 1930 [*H. (Hy-
phantozyga) gracilis). Spiral and collabral orna-

ment of subequal sharp threads. Penn., N.Am.
Fic. 208,9. *H. (P.) corona, M.Penn., Mo.;
X 10.

H. (Plocezyga) Knicur, 1930. [*H. (Plocezyga)
corona). Collabral ornament of strong cords or
ribs, spiral ornament of fine threads or striae.
U.Carb.(Penn.), N.Am. Fic. 208,8. *H, (P.)
corona, N.Penn., Mo.; X10.

Cyclozyga KnicHT, 1930 [*C. mirabilis; SD KNicHT,
1936]. Minute, with protoconch of subfamily, spi-

ral threads on adult shell; shallow sinus low on
whorl. Penn., N.Am. Fic. 208,3. *C. mira-
bilis, M.Penn., Mo.; X20.

?Spiromphalus Havasaka, 1939 [*S. yabei]. Much
like Palacostylus with deep and (for such a high-
spired shell) wide umbilicus, within which is a
spiral projecting flange; protoconch unknown (54,
p.20). Perm., NE.Asia. Fic. 208,10. *S. yabei,
Japan; apertural view, with window showing spiral
flange, X4.5.

Family ZYGOPLEURIDAE Wenz, 1938

[nom. transl. Cox, herein {ex Zygopleurinae Wenz, 1938))

Shell slender; protoconch smooth, of up
to about 3 regularly increasing whorls;
ornament narrow collabral riblets which
have parasigmoid curve in most genera;
subordinate spiral ornament in some gen-
era. Trias-U.Jur.

Zygopleura KoxEN, 1892 [*Cerithium meyeri
KripsTEIN, 1843 (=Turritella hybrida MUNSTER,
1841, non DEesHavEs, 1832); SD Cossmann, 1909].
Whorls strongly convex; riblets well defined and
with pronounced parasigmoid curve; no spiral orn-
ament. Trias.-U.Jur.(L.Kimm.), cosmop. Fic.
209,9. *Z. meyeri (KripsTeIN), M.Trias.(Ladin.),
Traly; 2.5 (178).

Katosira Koxen, 1892 [*K. fragilis]. Whorls
flattened-convex; collabral riblets not extending on
to base and with parasigmoid curve less pro-
nounced than in Zygopleura; weak spiral threads
on whorl side, stronger' ones on base; apertural
margin slightly reflected anteriorly to form ill-
defined spout, possibly a rudimentary siphonal
outlet. U.Trias.(Carn.)-M.Jur.(Baj.), cosmop.
Fic. 209,1. *K. periniana (p'ORrBIGNY), M.Lias.,
Fr.; X1 (111).

Kittliconcha BoNarELLY, 1927 [*Zygopleura (Kittls-
concha) cassiana, pro Loxonema walmstedti KirTL
(partim), 1894, non Turritella walmstedti Kvrip-
sTEIN, 1843]. Broader and less acute than in most
genera of family; whorls strongly convex; collabral
riblets strong on spire whorls, where only their
opisthocyrt upper part is exposed, obsolete on last
whorl except for a varix; no spiral ornament. M.
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Trias.-(Ladin.), Eu.-S.Am.——Fic.
cassiana, S.Tyrol.; 4a-c, X1 (64).
Anoptychia Koken, 1892 [*Melania supraplecta
MonsTER, 1841; SD Cossmann, 1909'). Whorls
flat to feebly convex; in some species a carina oc-
cupies periphery of last whorl and is just exposed
on those of spire; collabral riblets on early whorls
only; spiral threads weakly developed on sides,
stronger on base. M.Trias.(Ladin.)-M.Jur.(Baj.),
cosmop. Fic. 209,7. *A4. supraplecta (MON-
sTER), M.Trias.(Ladin.), 8. Tyrol; X3 (64).
Allocosmia CossmanN, 1897 [pro Heterocosmia
KokeN, 1896, non EHRENBERG, 1872] [*Holopella
grandis HOrNEs, 1855]. Large, slightly coeloco-
noid, very acute at apex; whorls strongly convex,
collabral riblets confined to very early ones, spiral
threads more persistent; aperture (if appearance
is not due to fracture) with spoutlike siphonal
outlet. M.Trias.-L.Jur., cosmop. Fie. 209,11.

2094. *K.

*A4. grandis (HorNEs), U.Trias.(Nor.), Aus.;
11a,6, X1, X0.5 (79).
Hypsipleura Koken, 1892 [*H. cathedralis].

Slender, with high, almost flat whorls; early
whorls with feebly sigmoid riblets, which later
fade away progressively, partly or wholly, from
their abapical end upward; spiral threads present
in some. M.Trias.(Ladin.)-L.Jur.(M.Lias.), Eu.-
S.Am. F1G. 209,5. *H. subnodosa (KLIPSTEIN),
M.Trias.(Ladin.), S.Tyrol; 5a-c, X1 (64).
Tyrsoecus KittL, 1892 [*Tyrsoecus cassiani Cox
(nom. nov.) =*Turritella compressa MUNSTER,
1841 (non MUNsTER, 1840); SD Cossmann, 1909]
[=Stephanocosmia Cossmann, 1895 (pro Coro-
naria KokeN, 1892, non Lowe, 1854)]. Whorls
low, convex or with median angulation, bearing
at mid-height row of blunt tubercles located in
some species on axial riblets crossing the strongly
parasigmoid growth lines; spiral threads present
in some. M.Trias.(Ladin.)-U.Jur.(Raurac.), cos-
mop.: Fic. 209,12, *T. subcompressus KirTL,
M.Trias.(Ladin.), S.Tyrol; I2ab, later whorls,
X1 (64).

Goniospira CossmanN, 1895 [pro Goniogyra Kirre,
1894 (non Acassiz, 1857)] [*Turritella armata
MoNsTER, 1841]. Small; whorls high, steeply
coiled, with sharply angular nodose periphery at
mid-height; 2nd angulation, continuing suture, de-
limiting spirally striated part of base of last;
growth lines strongly parasigmoid. M.Trias., Eu.-
?Asia. Fre. 209,3. *G. armata (MUNSTER),
S.Tyrol; 3a,6, X1, X2 (64).

1 MiUNSTER in 1841 described 2 different species (now in-
cluded in Anoptychia) under the names Melania supraplecta
and Turritella supraplecta. Koxken, when founding Anopty-
chia, cited Chemnitzia supraplecta MUNSTER as one of its
species, and, as at that time only Melania supraplecta had
been transferred to Chemnitzia (by p'OreicNy, 1850) it could
be argued that this was the species intended. CossMANN,
however, cited Turritella supraplecta as type species of
Anoptychia, although in illustration of it he reproduced
Krurri's figure of Melania supraplecta. KitTL had sunk Tur-
ritella supraplecta in the synonymy of T. carinata MONSTER
(unfortunately a homonym of T. carinata Ler). Melania
supraplecta is here cited as type species of Anoprychia (see
also Haas, 1953, p. 122 [no. 50 in following reference list]).
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Tyrsoecus Virgella i

Fic. 209. Loxonematacea (Zygopleuridae, genus inquirendum) (p. I1315-1316).

?Raha

Marwick, 1953 [*Coronaria spectabilis
TrecHMANN, 1918]. Large, coeloconoid; lower
part of whorls with strong rounded ribs ending by
suture in tubercles; spiral threads present, strong-
est on unribbed region; collabral lines almost
straight. U.Trias.(Carn.), N.Z. Fic. 209,10.
*R. spectabilis (TrRecumanN); X 0.7 (204).
Allostrophia KirtL, 1894 [*Melania perversa
MUNsTER, 1841]. Sinistral; whorls moderately con-
vex; collabral riblets with strong sigmoid curve,
and becoming obsolete on later whorls; no spiral
ornament. M.Trias.(Ladin.)-U.Trias.(Nor.), Eu.-
S.Am. Fic. 209,2. *A. perversa (MUNSTER),
M.Trias.(Ladin.), S.Tyrol; 24,6, X1 (10).
?Virgella pEGreGoRrI0, 1930 [*V. jucunda]. Small,
sinistral; early whorls unknown, later ones high,
feebly convex, bearing close-spaced narrow col-
labral riblets parallel with axis, not sigmoid.
L.Jur., Sicily. Fic. 209,13. *V. jucunda; 13a,b,
X3 (174).
Rigauxia CossmMaNN, 1885 [*Chemnitzia canalicu-
lata Ricaux & Sauvacg, 1868; SD CossMANN,

© 20

1909]. Very acute; whorls high, feebly concave to
feebly convex, with narrow sutural ramp in some
species; presence of narrow parasigmoid collabral
riblets, low varices, and spiral threads variable.
L.Jur. - M.Jur.(Callov.), Fr.-Sinai. Fic. 209,6.
*R. canaliculata (Ricaux & Sauvace), M.Jur.
(Bathon.), Fr.; 6a,b, X1, X1.5 (17).
LOXONEMATACEA Genus inquirendum
Protostylus Mansuy, 1914 [*P. lantenoisi; SD
BATTEN, 1952 (4, p.355)]. Smooth, unornamented,
with flat whorls and shallow sutures; labrum and
protoconch unknown. Perm., SE.Asia. Fic.
209,8. *P. lantenoisi, Yunnan; X 1.3.

Superfamily CERITHIACEA
Fleming, 1822

[nom. transl. et correct. CossMANN, 1906 (ex Cerithiadac
FLEmING, 1822)]

Shell mostly high-spired, with many
whorls, less commonly of other shapes;
operculum spiral; penis absent. L.Dev.-Rec.

09 University of Kansas Paleontological Institute



Caenogastropoda—Cerithiacea, Cyclophoracea

Family TURRITELLIDAE Woodward,
1851

[Family Turritellidae also erected in the same year indc-
pendenddy by W. CLARK; =Acanthonematidae Wenz, 1938}

High-spired, with 8 to 20 or more whorls,
spiral ornament commonly conspicuous;
shallow labral sinus usually culminating at
or above mid-whorl with upper limb ex-
tending farther adaperturally than lower;
siphonal notch or canal wanting. L.Dev.-
Rec.

Turritella LaAMARCK, 1799 [*Turbo terebra LiNNE,
1758]. Moderate to large, slender; whorls convex,
neanic primary spirals starting in the order ab-
apical-medial-adapical; outer lip arcuate, lateral
sinus shallow, oblique; no basal sinus. Oligo.-Rec.,
SE.Asia-E.Indies-Japan; Mio., S.Eu.-N.Afr.-trop. &
subtrop. Am.

Acanthonema SHERZER & GRraBau, 1908 [*A. holo-
ptforme (=Orthonema newberryi Mk, 1873);
SD GRraBAU & SHIMER, 1909]. With spiral row of
spirally elongate pustules just below upper suture
and in some shells 1 or 2 similar rows just above
lower suture; minutely phaneromphalous. L.Dev.,
N.Am. Fic. 210,1. A. newberryi (MEEk),
Ohio; X2.

Orthonema MEeek & WoRTHEN, 1862 [*Eunema?
salteri MEER & WORTHEN, 1861]. Commonly with
very slight subsutural shoulder, principal spiral
thread or carina just below it coinciding roughly
with culmination of labral sinus, then below this
a pair of threads, angulations or carinae; anomphal-
ous. L.Carb.(Miss.)-M.Perm., N.Am.-Eu. Fic.
210,5. *O. salteri (MEEK & WORTHEN), M.Penn.,
11L.; x4.

Callispira NevLsoN, 1947 [*C. gquinguecostata).
Much like Orthonema but with 5 or 6 closely
spaced spiral cords and labral sinus culminating on
2nd cord (105, p. 464). Penn., N.Am.-NE.Asia.

Fic. 210,4. *C. quinquecostata, M.Penn., Tex.;

X2.

Family PROCERITHIIDAE Cossmann,
1905

[nom. correct. WENz, 1938 (pro Procerithidae CossMANN,
1905)]

Commonly high-spired; ornament of col-
labral and spiral elements, former common-
ly dominant but wanting in some genera;
varices rarely present; apertural margin en-
tire or with rudimentary siphonal outlet, at
most a small sinus or break.

Procerithium CossMaANN, 1902 (*P. quinquegrano-
sum]. Small; intersecting collabral and spiral ele-
ments producing granulose ornament. L.Jur.
(Lias.)-U.Jur.(Portland ), cosmop.

Spanionema WHIDBORNE, 1891 [*Loxonema scala-
roides WHIDBORNE, 1889]. Outer lip prosocline,
with a few heavy irregularly spaced varices; no

Orthonema

Callispira

F1c. 210. Cerithiacea (Turritellidae, Procerithiidae)
(p. 1317).

labral sinus; seemingly anomphalous. M.Dev., Eu.
Fic. 210,2. *S. scalaroides (WHIDBORNE),
Eng.; X1.3.

Kinishbia WinTERs, 1956 [*K. mnodosa]. High-
spired, with many whorls; sides slightly coelo-
conoidal, base rounded, narrowly phaneromphal-
ous, with short inhalant canal; whorls somewhat
inflated but with spiral groove above low peri-
pheral carina; sutures shallow; ornament a row of
nodes on shoulder, each composed of 2 or 3
smaller nodes arranged vertically; labrum seem-
ingly orthocline (151, p.44). M.Perm., N.Am.
Fic. 210,3. *K. nodosa, Ariz.; X3.3 (151).

Superfamily CYCLOPHORACEA
Gray, 1847

[nom. transl. KNiGHT, BATTEN & YOCHELSON, herein (ex
Cyclophoridae Gray, 1847)]

Prevailing conispiral but varying in
shape; pedal ganglia ladder-like; pallial
cavity commonly transformed into a lung,
without ctenidium; operculum corneous,
typically multispiral. Habitat fresh-water
and terrestrial. L.Carb.(Miss. )-Rec.
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Bernicia

Maturipupa

Fic. 211. Cyclophoracea (Cyclophoridae, Vivipari-
dae) (p. I318-1319).

Family CYCLOPHORIDAE Gray, 1847

Apertural margins commonly somewhat
thickened or reflexed, with or without
apertural teeth or notches. L.Carb.(Miss.)-
Ree.

Subfamily DENDROPUPINAE Wenz, 1938
Small, pupiform, with one or more lamel-
lar teeth in aperture; whorls smooth or
with numerous collabral threads; oper-

culum unknown. L.Carb.(Miss.)-L.Perm.

Owing to certain errors in assignment of
geologic age and in understanding of mor-
phological features, genera included in this
subfamily have been placed previously with
pulmonate families, principally the Pupil-
lidae. No compelling reason is now seen to
recognize the occurrence of Pulmonata in
the Paleozoic—indeed, it seems improbable
that representatives of this group appeared
so early. The Dendropupinae may be
classed in the Cyclophoridae close to the
Diplomatinae or actually incorporated in
this subfamily, which contains several pupi-
form genera with toothed apertures and

Mollusca—Gastropoda

ornament consisting of numerous collabral
threads. The occurrence of genera here in-
cluded in the Dendropupinae indicates that
they are not marine forms but evidence for
assignment of a terrestrial or fresh-water
habitat, or both, is inconclusive.

?Carbonispira Yen, 1949 [*C. scotical. Little
known, based on poorly preserved specimen, de-
scribed characters probably due to crushing and
corrosion (152, p. 238). L.Carb., Eu.

Dendropupa Owen, 1861 [*Pupa vetusta Dawson,
1859] [=Strophites Dawson, 1880 (nmon DE-
SHAYES, 1832); ?Strophella Dawson, 1895]. Rela-
tively large, cylindrical pupiform, with numerous
fine collabral threads. [Aperture of type species
poorly known; a specimen with broken whorls
discloses what seem to be lamellar columellar
teeth but their number and position are not clear.
There is little to support Dawson’s drawing of
the aperture.] Miss.-Penn., N.Am.——Fi16. 211,1.
*D. vetusta (Dawson), Penn., Can.(N.Scot.); final
whorl showing broken internal folds, X6.7.

Maturipupa PiLsery, 1926 [*Pupa vermilionensis
BrapLEY, 1872]. Without ornament; aperture with
strong lamellar parietal tooth; columellar lip arcu-
ate and truncate at notched base; labrum not thick-
ened. [Eventually may be shown to represent juv-
enile stages of Anthracopupa.] L.Carb.(Miss.)-
U.Carb.(Penn.), N.Am.-Eu. Fic. 2114. *M.
vermilionensis (BRADLEY), M.Penn., Ill.; X13.3.

Anthracopupa WHitrieLp, 1881 [*A4. ohioensis].
Ornament of faint collabral threads; spire and base
both somewhat tapering; aperture with strong
lamellar parietal tooth and columellar tooth, notch
on inner side of upper end of labrum, which, like
columellar lip, is considerably thickened at final
growth stage. L.Perm., N.Am. Fic. 211,2. *A.
ohioensis, Ohio; X 13.3.

[The remaining subfamilies of the Cyclophoridae

are post-Paleozoic, the majority being confined to

Cenozoic deposits. ]

Family VIVIPARIDAE Gray, 1847

Broadly turbiniform; anomphalous or
minutely phaneromphalous; mostly un-
ornamented but spiral cords or rows of
pustules present on some shells. Living
species inhabit fresh water and are vivi-
parous. ?L.Carb., Jur.-Rec.

Viviparus MonTrorT, 1810 [*V. fluvioram (=
Helix vivipara Linng, 1758)) [=Paludina FERrus-
sac, 1812]. Medium-sized, mostly with smooth,
convex whorls, but some species with carinate or
nodosely carinate whorls. Jur.-Rec., cosmop. [A
record from the Lower Carboniferous of England
was based on an internal mold, perhaps of a ma-
rine shell, and needs confirmation before accept-
ance.]



Caenogastropoda—Rissoacea, Subulitacea

?Bernicia Cox, 1927 [*B. praecursor]. Small natici-
form, but with deep sutures; apertural lips un-
known but probably simple, L.Carb., Eu. Fic.
211,3. *B. praecursor, Eng.; X 10.

Superfamily RISSOACEA
Adams & Adams, 1854

[nom. transl. TuieLg, 1929 (ex Rissoidac ApaMs & ApAms,
1854)]

Shell mostly small, commonly turriculate
or ovate, more rarely turbiniform to sub-
discoidal, smooth or ornamented; mostly
holostomatous, aperture circular or ovate,
Perm.-Rec.

Family HYDROBIIDAE Stimpson, 1865

[rom. transl. Fiscuer, 1885 (ex Hydrobiinae StiMpson,
1865)]

Shell small or minute, smooth or with
collabral threads or riblets, rarely spirally
carinate. Operculum horny, spiral. [Most-
ly in fresh or brackish water.] Perm.-Rec.
Hydrobia Hartmann, 1821 [*Cyclostoma acutum
DrararNaup, 1805; SD Gray, 1847] [=Paludes-
rring D’ORBIGNY, 1839 (obj.)]. Entire shell, or
early whorls only, acute; whorls convex, smooth
or with collabral threads; apertural margin un-
interrupted, not thickened., Perm.(Karroo), Rho-
desia; U.Jur.(Oxford.)-Rec., cosmop.

Superfamily SUBULITACEA
Lindstrom, 1884

[nom. transl. Wenz, 1938 (ex Subulitidae LinpsTrOM, 1884))

Subulate, acicular to subglobular; com-
monly with anterior notch and columellar
fold, although these are but weakly devel-
oped in some, also basically with parietal
fold; inner shell layers not sharply differen-
tiated, not nacreous. M.Ord.-M .Perm.

Inasmuch as the superfamily is extinct,
anatomica! features can be inferred only
from characters of the shell. The total lack
of a sinus or slit in the outer lip argues for
advanced anatomical asymmetry. Surely
only a single ctenidium, probably of cteno-
branch type, was present. Likewise, all other
primitively paired pallial organs must have
been represented only by the topographical-
ly left-hand member. The anterior notch
and columellar fold probably were asso-
ciated with an inhalant siphon and the pal-
lial currents presumably made their exit at
the angle where the outer lip joins the pre-
ceding whorl. The derivation of the group
is uncertain but it probably was close to
the Loxonematacea.

Bulimorpha

Ceraunocochlis  Subulites

Sinospira

Fr6. 212. Subulitacea (Subulitidae—Subulitinae)
(p. 1320).

Family SUBULITIDAE Lindstrom, 1884

[=Bullimorphidae, Fusispiridae S.A.MiLLER, 1889]
Anterior notch present, with at least one

columellar fold. M.Ord.-M.Perm.
Subfamily SUBULITINAE Lindstrom, 1884

{nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Subulitidae LinpsTROM, 1884)]

Parietal fold wanting. M.Ord.-M.Perm.

Subulites Emmons, 1842 [*S. elongatus (=Macro-
cheilus subelongatus »'OrBIGNY, 1850, pro M.
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elongatus “HarL” —EmMons, non M. elongatus
PuiLLips, 1841)]. Subulate to fusiform, spire high
and straight or short and curved; whorls flat or
gently arched, with shallow sutures; aperture nar-
rowly elongate, with small but sharp anterior
notch; labral inductura present; ornament lacking.

! 2

Labridens  Cylindritopsis

Soleniscus

5

Oncochilus

Soleniscus

Procerithiopsis

Fi1c. 213. Subulitacea (Subulitidae——Soleniscinae);
Neritacea (Oncochilus) (p. 1218, 1320-1321).

Mollusca—Gastropoda

[Subgenera are intergrading.] M.Ord.-L.Dev., N.
Am.-Eu.-NC.Asia. :
S. (Subulites) [=Polyphemopsis PorTLoCK, 1843].
Spire straight, whorls high, last one occupying
about half of total height; aperture acuminate
above, widest below. M.Ord.-U.Sil., N.Am.-Eu.-
NC.Asia. Fic. 212,7. *S. (S.) subelongatus
(p’ORBIGNY), M.Ord., N.Y.; X1.3.

S. (Cyrtospira) UrricH in ULRICH & SCOFIELD,
1897 [*C. tortilis; SD CossmanN, 1909]. Axis of
shell curved, last whorl occupying much more
than half of total shell height. M.Ord.-U.Sil.,
N.Am.-Eu. Fic. 212,4. *S. (C.) tortilis (UL-
rRicH), M.Ord., Tenn.; X2.

S. (Fusispira) Harr, 1872 [*F. ventricosa; SD
S.AMiLLer, 1889]. Fusiform; aperture narrow,
acuminate above and narrower below than in §.
(Subulites). M.Ord.-L.Dev., N.Am.-Eu.-NE.Asia,

Frc. 212,3. *S. (F.) ventricosus (HaLr),
M.Ord., Wis.; X0.7.

Bulimorpha WHiTFIELD, 1882 [pro Bulimella Havrr,
1858 (non PrerrrEr, 1854)] [*Bulimella bulimi-
formis Harr, 1858]. Fusiform, with gently arched
whorls, final whorl more than half of total height;
well-developed siphonal fold seen in broken speci-
mens. Miss., N.Am. Fic. 212,2. *B. bulimi-
formis (HaLr), M.Miss., Ind.; apertural view with
window showing columellar features, X4.

Leptoptygma Knicurt, 1936 [*Auriptygma virgatum
KnicHT, 1931]. Fusiform but with rounded base,
sutures deep; labral inductura with low fold not
covering parietal lip; siphonal channel below fold
very wide and diffuse; ornament lacking or con-
sisting of fine collabral threads. Miss.(L.Carb.)-
Penn.(U.Carb.), N.Am.-NE.Asia. Fic. 212,1.
*L. virgatum (KNicHT), M.Penn., Mo.; apertural
view with window showing columellar features,
X4.

?Sinospira Yin, 1932 [*S. ornara]. Naticiform, with
protruding spire and moderately deep sutures;
ornament of fine collabral threads; apertural fea-
tures unknown. [May prove to be senior synonym
of Leptoptygma.] U.Carb., E.Asia. Fic. 212,5.
*S. ornata, China; X 1.3 (153).

Ceraunocochlis Knicur, 1931 ([*C. fulminula).
Very small, subulate, whorls of spire, low, first
whorl button-like; sutures very shallow; entire
labrum covered by inductura, with small anterior
notch; without ornament. Miss.-Penn., N.Am.

Fic. 212,6. *C. fulminula, M.Penn., Mo.;

X 10.

Subfamily SOLENISCINAE Wenz, 1938

(nom. transl. KN1GHT, BATTEN & YOCHELSON, herein (ex
Soleniscidae WeNz, 1938)]

Parietal fold present, in some genera ap-
pearing as diffuse thickening on parietal
inductura. M.Dev.-M .Perm.

Ianthinopsis MEeEx & WorTHEN, 1866 [*Platy-
ostoma? tumida Meek & WorTtHEN, 1861] [=
Plectostylus Conrapb, 1842 (non Beck, 1837);



Opisthobranchia

Strobeus pEKoNINCK, 1881; Sphaerodoma Keves,
1889; Strobaeus CossMaNN, 1909 (pro Strobeus
pzKoninck, 1881, obj.)]. Form variable, globular
with pointed apex to high-spired fusiform; with-
out ornament but exceptionally with faint spiral
ridges; strong columellar siphonal fold barely vis-
ible in unbroken apertures but well developed just
within it, resorbed in all but last 1 or 2 whorls;
an obscure parietal fold may appear as broadly
arched thickening of parietal inductura; labrum
thin but thickening as growth proceeds until outer
shell wall is very massive and earlier whorls com-
pletely filled, with whorl partitions and columella
much reduced by resorption. M.Dev.-M.Perm.,
N.Am.-S.Am.-Eu.-NE.Asia-SE.Asia-NC.Asia.
Fie. 213,4. *I. tumida (Meek & WorTHEN), U.
Penn., Tex.; apertural view with window showing
development and resorption of columellar fold
and filling of earlier whorls, X 1.3.

Soleniscus MEErR & WOoRTHEN, 1861 [pro Macro-
cheilus PuiLLips, 1841 (non Kirsy, 1838)] [*S.
typicus] [Duncania Bayre, 1879; Macrochilina
BayLe, 1880 (pro Duncania BavyrLe, 1879, non
peKoNINCK, 1872); Macrochilus  LINDSTROM,
1884). Fusiform; with small siphonal notch vis-
ible externally; small siphonal canal present in-
ternally with more or less elevated parietal fold
somewhat above it; ornament lacking. Miss.(L.
Carb.)-M.Perm., N.Am.-Eu.-NE.Asia-SE.Asia.
Fic. 213,3. *S. typicus, M.Penn., 1ll.; 3a, apertural
view with window showing columella, X1.3;
3b, apertural view with broken lip exposing col-
umella, X2.7.

?Procerithiopsis Mansuy, 1914 [*P. ambigua; SD
CossMANN, 1918]. Small, minutely phanerom-
phalous, with rather strong collabral ribs; seem-
ingly with small siphonal notch and columellar
folds much as in Soleniscus. L.Perm., SE.Asla
Fic. 213,6. *P. ambigua, Cambodia; apertural view
with window showing columellar folds, X6.
Cylindritopsis GEMMELLARO, 1889 [*C. ovalis; SD
CossMANN, 19091 [=dAnkorella Derpey, 1941
(29, p. 272)]. Ovoid, with shallow sutures and
small spire; base produced anteriorly with deep
siphonal notch and heavy siphonal fold, higher
parietal fold in middle of parietal lip being set off
by deep groove; parietal inductura well developed.
M.Perm., Eu.-Asia. Fic. 213,2. *C. ovalis,
Sicily; X2 (46).

Labridens Yocnerson, 1956 [*L. shupei]. Form
much as in Cylindritopsis but with relatively higher
spire; base produced anteriorly with small siphonal
fold, a stronger fold above it low on parietal lip
and still higher a very low obscure fold bordered
by shallow groove; labium thin, with prominent
sharp lira or internal fold approximately opposite
3rd low fold on parietal lip; surface without orna-
ment (156, p. 45). [This is a unique Paleozoic
genus in having a well-developed labral lira,
which, with the parietal folds, suggests that the
Jurassic and Cretaceous Nerineacea may have had
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their origin here.] M.Perm., N.Am.——Fic. 213,1.
*L. shupei, Tex.; X3.

Family MEEKOSPIRIDAE Knight, 1956

Without columellar fold and anterior
notch; ?U.Sil., L.Carb.(Miss.)-M.Perm.

?Auriptygma PernEr, 1903 [*A4. fortior; SD Coss-
MANN, 1909). Very similar to Leptoptygma but
columella thin and gently spiral about pseudum-
bilicus, without columellar fold. U.Si., Eu.
Fic. 214,3. *A4. foriior, Czech.; X 1.3.
Meekospira Urrich, in UrricH & ScorieLp, 1897
[*Eulima? peracura MEEK & WorTHEN, 1861] [=
CossMaNnN, 1920 (20, p. 83); Cambodgita STRaND,
1928]. Slender, sharply acuminate; columellar lip
somewhat arcuate, reflexed, inductura not covering
upper part of parietal lip. L.Carb.(Miss.)-L.Perm.,
N.Am.-S.Am.-Eu.-SE.Asia. Fic. 214,2. *M.
peracuta (MEEK & WORTHEN), M.Penn., Ill.; X 1.3.

Girtyspira Knicur, 1936 [*Bulimella canaliculata
Havw, 1858). Small, fusiform, with relatively high
final whorl which has narrow ramp or is ad-
pressed, columellar lip arcuate. L.Carb.(Miss.)-
M.Perm., N.Am.-Eu. Fic. 214,1. *G. canalicu-
lata (HaLr), MMiss., Ind.; X6.7.

Subclass OPISTHOBRANCHIA
Milne Edwards, 1848

[nom. emend. Bronn, 1862 (pro Opisthobranchiata, nom.

correct. Woopwarp, 1851, also Morris & Lycerr, 1851 (pro

‘opisthobranches’ MiLNe Epwarps, 1848, invalid vernacular

name)), nom. auci. comserv. proposed Cox, 1958 (ICZN
pend.)]

Shell tending to be reduced or absent; if
present, either aciculate (Pyramidellidae) or
more commonly low-spired, involute or
convolute, and commonly covered largely
by expansions of the mantle or foot which
cannot always be entirely withdrawn into
it; columellar folds frequent; protoconch
commonly heterostrophic, ornament absent

2

Girtyspira
Meekospira

Auriptygma

Fic. 214. Subuliticea (Meekospiridae) (p. I321).
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or if present commonly confined to spiral
elements, operculum commonly absent in
adult, tentacles ear-shaped or flattened; eyes
sunken, mantle cavity becoming shallow,
commonly rotated to face more or less to
the right and finally lost with shell; gills in
mantle cavity foliobranch, not filamentous,
absent in some genera, replaced in others
by pallial outgrowths; ciliated strips pres-
ent on right side of mantle cavity to help
exhalant current, tendency to concentrate
all ganglia on dorsal side of esophagus with
consequent eclongation of pedal and para-
pedal commissures and shortening of vis-
ceral loop, leading to euthyneury (except
Acteonidae and Toledonia); ventricle an-
terior to auricle (except Acteonidae, Pyra-
midellidae, Ringiculidae); hermaphrodite;
penis invaginable (except Acteonidae), com-
monly armed; reproductive ducts tending to
be sunk in haemocoele and to split into
separate vas deferens, oviduct, and vagina;
esophagus without glands, its opening into
stomach adjoining that of intestine, with
stomach tending to be reduced to a caecum;
histology of digestive gland comparatively
elaborate. Marine only, eggs hatch to free-
swimming veligers showing torsion and
operculum. ?Dev., Miss.-Rec.

Order UNCERTAIN
Superfamily PYRAMIDELLACEA
d’Orbigny, 1840

[nom. transl. WENz, 1938 (ex Pyramidellidac p’OrsioNy,
1840) ]

Small, aciculate; with or without col-
umellar fold, protoconch orthostrophic,
heterostrophic, or deviated. ?Dev., Miss.-
Rec.

The work of Tuorson (1946) and Fret-
TER & Grauam (1949) has demonstrated
that the Pyramidellidae are opisthobranchs
and that some (if not all) living species are
highly specialized ectoparasites. The pres-
ence and size of the heterostrophic or de-
viated protoconch found in most species
may be a measure of time spent as free-
swimming larvae. Living species lack rad-
ulae. There is no evidence of parasitism or
lack of a radula in the other families
(Streptacididae, Mathildidae) that may be
included because of form and protoconch.
The reported radula of a living species as-
signed to the Mathildidae, as well as the
assignment itself, should be reinvestigated.

Mollusca—Gastropoda

Family STREPTACIDIDAE Knight, 1931

High-spired, with moderately deep labral
sinus that culminates roundly high on
whorl; protoconch with initial discoidal
whorl that caps spire flatly or is deviated
either simply or at top of a variably long
segment of disjunct whorls. ?Dev., L.Carb.
(Miss.)-M .Perm.

The shell form in this family and par-
ticularly the labral sinus remind one strong-
ly of the Loxonematacea, from which they
probably were descended. The protoconch 1s
very similar to that found in the Mathildidae
to which they may be closely related.

Donaldina KnicHT, 1933 ([*Aclisina grantonensis
Donarp, 1898]. Ornament of spiral threads con-
fined generally to lower part of whorl, ?Dev., L.
Carb.(Miss..)-L.Perm., N.Am.-Eu. Fic. 215,3.
*D. grantonensis (DoNaLp), L.Carb., Scot.; 3a,
apertural view, X10; 35, heterostrophic apex,
X25.

Platyconcha Loncstarr, 1933 [*P. dunlopiana).
Ornament of strong collabral costae. L.Carb.-U.
Carb., Eu. Fic. 215,2. *P. dunlopiana, L.Carb.,
Scot.; apertural view showing flat apex, X 9.
Streptacis MEeEek, 1872 [*S. whitfieldi].

Very

slender, ornamented only with growth lines. U.
Carb.(Penn.)-M.Perm., N.Am.-Eu.
*S. whitfieldi, M.Penn., 1l1.;

ing heterostrophic apex, X 10.

Fic. 215,1.
apertural view show-

Streptacis Platyconcha Donaldino

Fic. 215. Pyramidellacea (Streptacididae) (p. 1322).



Pyramidellacea, Acteonacea, Pelagiellacea

1

Acteonina

2
Pelagiella

F1G. 216. Acteonacea (Acteonidae); Pelagiellacea
(Pelagiellidae) (p. 1323).

Order PLEUROCOELA Thiele, 1925

Commonly with dextral shell and mantle
cavity but both tending to become obsolete;
shell commonly involute, nearly so, or con-
volute. Miss.-Rec.

Superfamily ACTEONACEA
d’Orbigny, 1842

(nom. transl. WeNz, 1938 (ex Acteonidae p’OrBIGNY, 1842)]
[=Cephalaspidea FiscHer, 1883]

Shell commonly external but in many
forms enclosed by mantle, Miss.-Rec,

Family ACTEONIDAE d'Orbigny, 1842

Shell spiral, external, commonly with
spiral ornament, columella commonly with
1 or 2 folds; with corneous operculum and
cephalic shield, soft parts completely re-
tractable into shell; streptoneurous; auricle
in front of ventricle. L.Carb.-Rec.

Acteonina p'OrsioNY, 1850 [*Chemnitzia carbon-
aria pEKonNinck, 1843; SD Meek, 1863] [=
Actaeonina Fiscuer, 1883 (obj.)]. Small, cylind-
rical, with high narrow aperture and very short
gradate spire; protocench seemingly a single devi-
ated whorl, partly immersed; with collar-like struc-
ture above suture; probably a fold low on colum-
ella; fine spiral striae. L.Carb., Eu.——Fic. 216,1.
*A4. carbonaria (DEKoNINCK), Belg.; X4.

?GASTROPODA INCERTAE
SEDIS

The genus Pelagiella is classed tentatively
as belonging to the Gastropoda because
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shell form suggests this assignment, but it
ts not possible to reach conclusions about
its relationships within the class. If Pela-
giella is a gastropod, its remoteness from
others is indicated by such features as the
presence of fine spiral striae inside the
shell, gerontic thickening inside the aper-
ture, filling of apex by solid shell matter,
variable position of apertural sinuses, and
common occurrence of dextral and sinistral
individuals in a single species. Each of these
characters is found in some very much
later gastropods but few of them appear in
Paleozoic forms. Comprehensive studies
based on large collections have never been
made.

Superfamily PELAGIELLACEA
Knight, 1956

Shell comprising 0.5 to 3 whorls, rather
flattened on top and arched below or rotel-
liform above and umbilicate below, with
sharply rounded periphery; initial whorl
(protoconch) wider than thick, with faintly
bulbous beginning; shell relatively thick
and may be filled completely near apex so
as to produce short blunt curved stein-
kerns; with one or more labral sinuses (in-
dicated by growth lines) that vary in shape,
depth and position in different species;
with numerous very fine spiral grooves in-
side of shell in some species; external orna-
ment wanting or consisting of fine spiral
and collabral markings. Cam.

This little-known assemblage is difhcult
to study and to place systematically. Some
authors (Wenz, 1938; Knieur, 1952) have
doubted that they are gastropods.

Family PELAGIELLIDAE Knight, 1956

With characters of superfamily. Cam.
Pelagiella Mattuew, 1895 [*Cyreolites atlantoides
Mattaew, 1894]) [=Parapelagiella, Proeccyliop-
terus, Protoscacvogyra Kosavashi, 1939 (77, pp.
286-287); Semicircularia LocHMAN, in LocHMAN &
Duncan, 1944 (91, p.44)]. Dextral or sinistral,
with broad blunt apex and rapidly expanding heli-
cocone; shallow sinus culminating at periphery or
with one or more sinuses above or below peri-
phery; interior marginal thickening of gerontic
shell indicated by steinkerns. [Parapelagiclla was
proposed for forms without the supposed censtricted
apertural margin of Pelagiella, but this is a gerontic
feature of Pelagiella itself, though seen rarely;
Proeccyliopterus was proposed for forms with a
ridge on the upper shell surface and Protoscacvo-
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gyra for sinistral forms. In so-called Proeccyliop-
terus sinuses above and below the periphery gen-
erate ridges, and there are both dextral and sinistral
individuals in the type species. Semicircularia is
based on steinkerns of a sinistral form, the sup-
posed short blunt uncoiled spire denoting apical
filling of the shell. All these forms are considered
to be congeneric with Pelagiella.] Cam., N.Am.-
NE.Asia. Fic. 216,2. *P. atlantoides
(MarTHEW), L.Cam., N.B.; X4.

GENERIC NAMES ASSIGNED TO
PALEOZOIC FOSSILS IMPROPERLY
REGARDED AS GASTROPODA AND

MONOPLACOPHORA

1867

Anticalyptraea QUINSTEDT,
LinpsTrOM, 1884] (worm).
Archaeonassa FENTON & FENTON, 1937 (trail).
Barella HepstréM, 1930 (hyolithid operculum).
Charruia Ruscont, 1955 (problematical organism).
Chuaria WaLcotT, 1899 (carbon scale).
Coleolus Harr, 1879 [pro Coleoprion Harr, 1876
(non SANDBERGER, 1847)] (hyolithid).
Conchopeltis WaLcorT, 1879 (scyphozoan).
Conularia MiLLer (1818) in Sowersy, 1821 (Scy-
phozoan).

[=Autodetus

Mollusca—Gastropoda

Halophiala Koken, 1925 (?pelecypod).

Harttites HowerL & KwicHT, 1936 [pro Harttia
WaLcoTt, 1884 (non STEINDACHNER, 1877)] (not
a mollusk).

Hercynella Kavser, 1878 [pro Pilidium Kayser,
1878 (nor MULLER, 1846; nec Forses, 1849; nec
MippeNDORFF, 1851); Pilidion PerNER, 1911 (non
WaGLER, 1830)] (pelecypod).

Hyolithellus BiLrines, 1871 (hyolithid) and Dis-
cinella Havry, 1871 (its operculum).

Hyolithes ExcawaLp, 1840 (hyolithid).

Matthevia Wavrcorr, 1885 (possibly extinct class of
unknown affinities).

Mobergella Hepstr6M, 1923 (hyolithid operculum).

Paoshanella Yin, 1937 (problematical organism).

Polyopea CLark, 1925 (hyolithid).

Rectogloma Van TuvyL & BERCKHEIMER,
(coprolite).

Salterella BiLLings, 1865 (hyolithid).

Scenellopsis REssERr, 1938 (probably not a mollusk).

Stenotheca SaLTER, 1872 (crustacean).

Stenothecoides REsser, 1938 (?crustacean).

1914

‘Tentaculites ScHLoTHEIM, 1820 (?worm).
Watsonella Graau, 1900 (conchostracan).
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ADDENDUM

Since the manuscript was prepared the
following generic names proposed for Paleo-
zoic gastropods have come to the attention
of Knicut, Barren and Yocueison. The
suggested systematic placement of these gen-
era is given below, but in order not to delay
publication of the Treatise volume, no illus-
trations or diagnoses are given.

Acevina Rusconi, 1952 [*?Helcionella (Acevina)
cuyunchensis] ?Archaeogastropoda, incertate sedis.
M.Cam., S.Am.(Arg.).

Cycloscena FLETCHER,
Anomphalacea,
Austral.

Elkoceras Lintz & Lour, 1958 [*E. volborthi]
Euomphalacea, Euomphalidae, a junior synonym
of Straparollus (Phanerotinus). L.Miss., USA
(Nev.).

Hampilina KosayasHi,
Helcionellacea,
(Korea).

Lacunospira BartTen, 1958 [*L. alta] Pleuroto-
mariacea, Eotomariidae. Perm., USA(Tex.).

Lamellopspira BaTTEN, 1958 [*L. conica] Pleuro-
tomariacea, doubtfully Phymatopleuridae. Perm.,
USA (Tex.).

Mourlonopsis Frercher, 1958
strzeleckiana  Morris, 1845]
Eotomariidae. Perm., Austral.

Planikeenia FLETcHER, 1958 [*P. minor] Pleuro-

1958 [*C. anomphala)
possibly Anomphalidae. Perm.,

1958

Helcionellidae.

[*H. goniospira)
Cam., NE.Asia

[#Pleurotomaria
Pleurotomariacea,

mariacea, Sinuopeidae, a junior synonym of
Keenia. Perm., Austral.
Pleurocinctosa FLETCHER, 1958 [*Pleurotomaria

trifilata Dana, 1947] Pleurotomariacea, Eoto-
mariidae, a junior synonym of Peruvispira. Perm.,
Austral,

Rhabdocantha Frercuer, 1958 [*Pileopsis alta
Dana, 1849] Platyceratacea, Platyceratidae, a
junior synonym of Platyceras (Orthomychia).
Perm., Austral.

Randomia MaTTHEwW, 1899 [*R. aurorae] Possibly
Monoplacophora or Helcionellacea. M.Cam., New-
foundland.

Strotostoma FLETCHER, 1958 [*S. rylstonensis} Pos-
sibly Platyceratacea, possibly Platyceratidae. Perm.,
Austral.

Walnichollsia FLeTcHER, 1958 [*Pleurotomaria sub-
cancellata Morris, 1845] Pleurotomariacea, not as-
signed to family. Perm., Austral.

REFERENCES

Batten, R. L., 1958, Permian Gastropoda of the
Southwestern United States: 2. Pleurotomariacea:
Portlockiellidae, Phymatopleuridae, and Eotomari-
idae: Am. Mus. Nat. Hist.,, Bull.,, v. 114, art. 2,
p. 153-246, pl. 32-42.

Fletcher, H. O., 1958, The Permian gastropods of
New South Wales: Australian Mus, Records, v. 24,
no. 10, p. 115-164, pl. 7-21.

Kobayashii, Teichii, 1958, On some Cambrian gas-
tropods from Korea: Japanese Jour. Geol. Geog.,
v.29, no. 3, p. 111-118, pl. 8.

Lintz, Joseph, Jr. & Lohr, L. S., 1958, Two new
invertebrates from the Mississippian of Nevada:
Jour. Paleont., v. 32, p. 977-980, pl. 128.

Matthew, G. F., 1899, Preliminary notice of the
Etcheminian fauna of Newfoundland: Nat. Hist.
Soc. New Brunswick, Bull., v. 4, art. 18, p.
189-197, pls. 1-3.

Rusconi, Carlos, 1952, Varias especies de trilobitas
del Cambrico de Canota: Mus. Hist. Nat. Men-
doza, Revista, v. 6, p. 5-17, pl. 1.





