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Archaeogastropoda-Bellerophontina 1171

INTRODUCTION
The authorship of this section, mainly

concerned with the Archaeogastropoda, is
as follows: All genera with Paleozoic type
species by J. B. KNIGHT, R. L. BATTEN &
E. L. YOCHELSON; 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 GRAHAM, Dr. D. R.
CROFTS, Dr. VERA FRETTER, Dr. J. E. MOR
TON, and Dr. H. BURRINGTON BAKER. Also,
appreciation is 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. SALLY KAICHER, and
the late Mr. G. L. WILKINS for work on
other illustrations. Prof. JEAN ROGER of Paris
kindly loaned specimens of Michaletia semi
granulata and Cochleochilus cottaldinus. Dr.
N. D. NEWELL supplied photographs of type
specimens of Paraeuryalox, Hesperocirrus,
and Sororcula.

Class GASTROPODA Cuvier, 1797
rnom. coruct. DUMERIL, 1806, pro 'gasteropodes' CUVIER,
]797, invalid vtTnacular name, nom. Quct. conserv. proposed
Cox, 1958 (ICZN pend.)] [=Gasteropodia+Spironotia RH
INESQUE. 1815; Gasteropoda SCHWEICGER, 1820 (also GOLDFUSS,
1820); Gastcropodophora GRAY, 1821; ParacephaIophora DE

BLAINVILLE, 1824; Gastracopoda BECK, 1837; PselaphocephaIa
BRONN, 1862; Gasterozoa THIELE, 19261

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

Subclass PROSOBRANCHIA
Milne Edwards, 1848

[nom. ~m~nd. KEFERSTElN, 1863 (pro Prosobranchiata nom.
correct. S. P. WOODWARD, 1851, also MORRIS and LYCETT,
1851, pro 'prosobranches' MILNE EDWARDS, 1848, invalid ver~

nacular name). nom. aue!. cons~rv. proposed Cox, J958
(ICZN pend.) 1 [=Ctenobranchiata SCHWEIGGER, 1820, <X-

unto GIlAY, J840; 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

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 GOLD~

russ. 1820, restricted FISCHER, 1885j Aspidobranchiata
S(:HWEIGGER, 1820, extent. PELSENEER, 1893j 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
itive 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
l1Irich&Scofield,1897

[nom. correct. Cox & KNIGHT (ex Bellerophontacea ULRICH &
SCOFIELD, 1897, ,ubordinal name)] [=Prorhipidoglossa, Am
phigastropoda SIMROTH, 1906; Planspiralia, Belleromorpha

NAEF,1911]

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.

© 2009 University of Kansas Paleontological Institute



1172 Mollusca-Gastropoda

Latouchella

Superfamily HELCIONELLACEA
Wenz, 1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (t'x
HeIcionellinae WENZ, 1938) 1

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.-V.Cam.

Family HELCIONELLIDAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON herein (e-x

HeIcioneIlinae WENZ, 1938) 1

Elongate cap-shaped shells lacking a
train; apex not central, presumably pos
terior. L.Cam.-V.Cam.
Helcionella GRABAU & SHIMER, 1909 [Metoptoma?
rugosa HALL, 1847 =Helcion subrugosa D'ORBIG
NY, 1850, pro H. rugosa (HALL) D'ORBIGNY, 1850,
non H. rugosa J.SOWERBY, 1817)) [?=Quilcanella
RUSCONI, 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. -- FIG. 89,3. -H. subrugosa
(D'ORBIGNY), L.Cam., N.Y.; 3a,b, individuals
showing extremes in variation, X3.3.

Helcionella

Helcionella

FIG. 89. Helcionellacea (Helcionellidae. Coreospiri
dae) (p.Il72).

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.
V.Cam.
Latouchella COBBOLD, 1921 [-L. costata] [=Oe!an

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.--FIG. 89,2.
L. pauciplicata (WESTERGARD), M.Cam., Swed.;
left side; X4.

Coreospira SAITO, 1936 [-C. rugosa). Tightly 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. -- FIG.
89,4. -C. rugosa, L.Cam., Korea; 4a,b, left side,
anterior, both X 10.

Cycloholcus KNIGHT, 1947 [-C. nummus). Disc
like, possibly with pierced umbilici; sides with a
rounded groove (73, p. 5). U.Cam., N.Am.-
FIG. 89,1. -C. nummus, Tenn.; X2.7.
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Archaeogastropoda-Bellerophontina-Bellerophontacea 1173

Superfamily internal anatomy of the bellerophonts was
BELLEROPHONTACEA very much like that of the pleurotomarians.

The groups differ in that the coiling of the
M'Coy,1851 bellerophont shell is isostrophic, whereas

[nom. tronsl. WENZ, 1938 (ex Bellerophonlidae M'Coy, the pleurotomarian shell is conispiral. The
1851)] living pleurotomarians retain vestiges of

Characters as defined for suborder, but primitive symmetry, for both members of
invariably with median emargination or bilaterally paired internal organs, such as
tremata. U.Cam.-L.Trias. ctenidia, are in general developed, although

Although the soft parts of bellerophont not equally. In this respect they differ from
gastropods have never been observed, their all other living gastropods. Because the
shells are very similar in many respects to bellerophonts appear earlier in the fossil
those of the pleurotomarians and show sig- record the vestigial symmetry was probably
nificant homologies with them. As with expressed more fully in them, a view sup
pleurotomarians, the bellerophont shell typic- ported by the bilaterally symmetrical shell.
ally consists of a long narrow tube (the Indeed, it seems probable that the degree of
helicocone) which expands from a point and bilateral symmetry was as high as could be
is coiled loosely on itself. In both groups an consistent with torsion in early ontogeny
anal emargination occurs close to the middle (Fig. 57, Knightites).
of the labrum. In view of this fact, it is The bilateral symmetry of the shell has
difficult to avoid the conclusion that the led some workers to infer that torsion did

4b

6c
Strepsodiscus

Cyrtolites

Trigyro
20

40

6b
Strepsodiscus

Cloudio

Cyrtodiscus

Cloudio

Procorinorio
5

30
Cyrtodiscus

FIG. 90. Bellerophontacea (Cyrtolitidae) (p. Ii 74-1175).
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Family CYRTOLITIDAE S. A. Miller,
1889

[?=Procarinariidae 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.Sil.
Strepsodiscus KNIGHT, 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).
V.Cam., N.Am.--FIG. 90,6. ·S. major, Colo.;
6a-c, left side, apertural, anterior views, X 1.3.

Cloudia KNIGHT, 1947 [·C. bttttsi]. 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). V.Cam., N.Am.--FIG. 90,1.
·C. bl/wi, Ala.; 1a,b, apertural and left sides of
steinkern, X I.

Trigyra RAYMOND, 1908 [·T. I/lrichi]. Anterior

an~1 emargi?ation 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.
CROFTS (1955) has shown that the larval
left-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.

3b
Owenello

Plectonotus

Sinuello

Sinuitino

50

Buconello

FIG. 91. Bellerophontacea (Sinuitidae--Bucanelli
nae). (p. /175)

not take place in the bellerophonts as it does
in Pleurotomariacea and all other Aniso
pleura (SIMROTH, 1906; WENZ, 1940;
MOORE, in MOORE, LALICKER & FISCHER,
1952; BOETTGER, 1955). If this were true,
the shell would have been carried by bel
lerophont gastropods with the outer lip and

© 2009 University of Kansas Paleontological Institute
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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.--FIG. 90,2. ·T.
u/richi, Vt.; 2a,b, anterior and left side, X2.

Cyrtolites CONRAD, 1838 [·C. arnatus] [=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.Si/., N.Am.-Eu.--FIG. 90,4.
·C. ornatus, U.Ord., N.Y.; 4a,b, left side and aper
tural views, X 2.

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.Ord.-V.Ord., N.Am.-Eu.
Asia.--FIG. 90,3. ·C. procer (PERNER), Ord.,
Czech.; 3a,b, left side and adapertural views, X2.

?Procarinaria PERNER, 1911 [·Carinaria boh~mica

PERNER, 1903]. Anterior lip sharply angular but
without sinus; whorls enlarging very rapidly,
angular above, with high, thin carina; ornament
collabral undulations. V.Sil., Eu.--FIG. 90,5. ·P.
boh~mica (PERNER), Czech.; left side, X2.

Family SINUITIDAE DaD in
Zittel-Eastman, 1913

[=Protowarthiidae ULRICH olt SCOFIELD, 1897 (lCZN pend.) I
Anal emargination mostly an open D

shaped sinus but narrowing to a broad slit
in some advanced Euphemitinae. U.Cam.
M.Perm.

Subfamily BUCANELLINAE Koken, 1925
[nom. transl. KNIGHT, BATTEN &. YOCHElSON, herein (ex

Bucaniellidae KOKEN, 1925) 1
Sinus relatively small; phaneromphalous;

surface marked by hne, sharp collabral or
spiral threads. U.Cam.-M.Perm.
Owenella ULRICH & SCOFIELD, 1897 [·B~ll~rophon

antiquatus WHITFIELD, 1878]. Rounded, as wide
as long, umbilici narrow. V.Cam., N.Am.--FIG.
91,3. ·0. antiquata (WHITFIELD), Wis.; 3a,b, left
and anterior side, X3.3.

Sinuella KNIGHT, 1947 [·S. mint/tal. Small, Har
row, with shallow peripheral groove; umbilici
wide (73, p. 8). V.Cam., N.Am.--FIG. 91,1. ·S.
minuta, Tex.; 1a,b, left and anterior sides, X20.

Bucanella MEEK, 1871 [·B. nana]. With 3 spiral
lobes, the central more prominent than the lateral
ones. Ord.-D~v., N.Am.-S.Am.-Eu.-N.Afr.
B. (Bucanella) [=Bucanidla KOKEN, 1896 (obj.);

Tritonophon OPIK, 1953]. Spiral lobes dearly
marked, umbilici wide. Ornament transverse in
earlier species, spiral in later ones. L.Ord.-D~t",

Ptomatis
FIG. 92. Bellerophontacea (Sinuitidae--Sinuitinae)

(p.lIn).

N.Am.-Eu.--FIG. 91,6. ·E. (R) nana, L.Ord.,
Colo.; 6a,b, left and anterior sides, X5.3.

B. (Plectonotus) CLARKE, 1899 [·P. d~rbyi; SD
CLARKE, 1913]. Sinus relatively narrow, pointed;
pseudoselenizone bordered by faint threads; cen
tral lobe broad, indistinct; umbilici narrow; orna
ment unknown. D~v., N.Am.-S.Am.-Eu.-N.Afr.
--FIG. 91,4. ·E. (P.) d~rbyi (CLARKE), Brazil;
anterior side of steinkern, X I.

Pharetrolites WENZ, 1943 [·Cyrto/it~s phar~tra

LINDSTROM, 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.-
FIG. 91,2. ·P. phar~tra (LINDSTROM), God.; 2a,b,
left and apertural sides, X2 (90).

Sinuitina KNIGHT, 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.P~rm., N.Am.
Eu.--FIG. 91,5. ·S. cordiformis (NEWELL), U.
Penn., Kan.; 5a,b, left and apertural sides, X2.

Subfamily S1NU1TINAE Dall in
Zittel-Eastman, 1913

[nom. Irans!. KNIGHT, BATTEN &. YOCHELSON, herein (ex
Sinuitidae DALL, 1913) I

Sinus relatively wide. U.Cam.-M.Dev.
Anwnochilus KNIGHT, 1947 [.A. barnesi]. Lateral
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Crenistriella

2b
Anconochilus

Sinuitopsis

Euphemites

Euphemites

Warthia

Sinuites

Warthia

6a

FIG. 93. Bellerophontacea Sinuitidae-Sinuitinae, Euphemitinae) (p. H75-1179).

© 2009 University of Kansas Paleontological Institute
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Chalarostrepsis

FIG. 94. Bellerophontacea (Bellerophontidae-
Tropidiscinae) (p. Il79).

lips merging into a posterior train; surface features
unknown (73, p. 7). V.Cam., N.Am.--FIG. 93,
2. •A. barnesi, Tex.; 2a,b, left and anterior sides,
Xl.

Sinuites KOKEN, 1896 [.Bellerophon bilobatus
SOWERBY, 1839; SO BASSLER, 1915]. Lateral lips
lobelike, close to sides; bases of columellar lips
surrounded by a delicate inductura. Ord., N.Am.
Eu.-N.A£r.-NE.Asia.

S. (Sinuites) [=Protowarthia ULRICH & SCOFIELD,
1897; Discolites EMMONS, 1855 (non MONTFORT,
1808)]. Relatively wide, anomphalous. Ord., N.
Am.-Eu.-N.Afr.--FIG. 93,6. ·S. (S.) bilobatus
(SOWERBY), M.Ord., Eng.; 6a,b, left and anterior
sides, X 1.5.

S. (Sinuitopsis) PERNER, 1903 [·S. neglecta; SO
COSSMANN, 1904]. Rather narrow, with shallow
open umbilici. V.Ord., Eu.-NE.Asia.--FIG. 93,
7. ·S. (S.) neglecta, Czech.; 7a,b, left and an
terior sides, Xl.

Ptomatis CLARKE, 1899 [.Bellerophon patulus
HALL, 1843; SO 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.Del'.,
N.Am.-S.Am.-S.A£r.--FIG. 92,1. ·P. patulus
(HALL), N.Y.; 1a,b, apertural and abapertural
sides, X 1.3.

Crenistriella KNIGHT, 1945 [.Bellerophon crenistria
HALL, 1879]. Lateral lips gently convex in side
view; shallow peripheral depression; ornament
many spiral rows of fine pustules (71, p. 344).
M.Del'., N.Am.--FIG. 93,5. ·C. ermistria
(HALL), N.Y.; anterior side, X3.

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

Tropidodiscus

Phragmolites

FIG. 95. Bellerophontacea (Bellerophontidae-
Tropidiscinae) (p. Il79).
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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)] [OBel
lerophon urii FLEMING, 1828; SD WAAGEN, 1880].
Numerous (approximately 10) more or less strong
sharp spiral cords on parietal inductura, reaching
far within whorls and commonly continuing with

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

Warthia WAAGEN, 1880 [OW. bretJisinuata; SD DE
KONINCK, 1882]. Closely resembles Euphemites
but lacks ornament. U.Carb.( Penn.}-M.Perm.,
Asia-Austral.-N.Am. -- FIG. 93,3. W. polita

Bucania

Coelocyclus

4b Tetranota

Bucania

6a
SaIpi ngostoma

Coelocyclus

FIG. 96. Bellerophontacea (Bellerophontidae--Bucaniinae) (p. 1179-1180).
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WAAGEN, Perm., India; 3a-c, left, apertural, an
terior sides, X 4.

?Stachella WAAGEN, 1880 [·Bellerophon pseudo
helix STACHE, 1877; SD DEKoNINCK, 1883].
Slightly asymmetrical; no ornament except growth
lines; organization of shell layers unknown. L.
Perm.-M.Perm., Eu.-SE.Asia.--FIG. 93,1. ·S.
pseudohelix (STACHE), M.Perm., Ger.; 1a-c, left,
apertural, right sides, Xl (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 KNIGHT, 1948 [·C. praecursor]. Last

half whorl disjunct; slit deep; no ornament except
growth lines (76, p. 5). V.Cam., N.Am.--FIG.
94,1. ·C. praecursor, Can.(Que.); 1a,b, oblique
anterior, left side, X2.7.

Tropidodiscus MEEK & WORTHEN, 1866 [pro Tropi
discus MEEK, 1866 (non STEIN, 1855)] ["Bellera
phon curvilineatus CONRAD, 1842] [=Tropido
eye/us DEKoNINCK, 1882 (obj.); Oxydiscus KOKEN,
1889 (obj.); Zonidiscus SPITZ, 1907; loleaudella
PATTE, 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.--FIG. 95,1.
·T. curvilineatus (CONRAD), L.Dev., N.Y.; 1a,b,
left and apertural sides, X 1.3.

Phragmolites CONRAD, 1838 [·P. compressus]
[=Conradella ULRICH & SCOFIELD, 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.-V.Ord., N.
Am.-Eu.--FIG. 95,2. P.obliqua (ULRICH & Sco
FIELD), M.Ord., Minn.; 2a,b, left and anterior
sides, X2.7.

Temnodiscus KOKEN, 1896 [·Cyrtolites lamellifer
LINDSTROM, 1884; SD REED, 1920] [=Cyrtolitina
ULRICH in ULRICH & SCOFIELD, 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.--FIG. 95,3. "T.
lamellifer (LINDSTROM), M.SiI., Gotl.; 3a,b, left
and anterior sides, X2.7.

Subfamily BUCANlINAE Ulrich & Scofield, 1897
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (t'x

Bucaniidae ULRICH & SCOFIELD, 1897)]
[=SalpingoSlominae KOKEN. 1925]

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

1C Tremonotus

FIG. 97. Bellerophontacea (Bellerophontidae-
Bucaniinae) (p. 1I80).

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

Bucaniidae ULRICH & SCOFIELD, 1897) J

Exhalant emargination a short slit. M.
Ord.-Dev.
Eobucania KOBAYASHI, 1955 [·E. ptllchra]. With

few rapidly expanding whorls, 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.--FIG.
96,3. *E. pulchra, Can.(B.C.); 3a,b, anterior and
left sides, X 4 (Kobayashi).

Bucania HALL, 1847 [*Bellerophon sulcatintts EM
MONS, 1842; SD WAAGEN, 1880] [=?Tubogyra
PERNER, 1903; Loxobucania KNIGHT, 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.Ord.-Sil., N.Am.
Eu.-NE.Asia.--FIG. 96,7. *B. sulcatina (EM
MONS), M.Ord., N.Y.; 7a,b, left and apertural sides,
XU.

Tetranota ULRICH & SCOFIELD, 1897 [*Bucania
bidorsata HALL, 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.--FIG. 96,4. *T. bidor
sata (HALL), M.Ord., N.Y.; 4a,b, left and anterior
sides, X2.7.

Kokenospira BASSLER, 1915 [pro Kokenia ULRICH
& SCOFIELD, 1897 (non HOLZAPFEL, 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.--FIG. 96,1. *K.
estllOna (KOKEN), Ord. (float), Ger., 1a,b, right
side and anterior view of steinkern, X 1.3.

?Megalomphala ULRICH & SCOFIELD, 1897 [*Bel
lerop//On contortus EICHWALD, 1860]. Like Bucania
but lacks spiral sculpture. M.Ord.-Dev., N.Am.
Eu.--FIG. 96,2. *M. contorta (EICHWALD), M.
Ord., Est.; 2a,b, left and apertural sides, Xl (37).

Coelocyclus PERNER, 1903 [*Bellerophon (Coelocyc
Ius) rarissimus]. Like Bucania but with umbilical
slopes conforming to uniform conical slope and
without spiral ornament. M.Sil.-M.Dev., N.Am.
Eu.--FIG. 96,5. C. perplexus (WALCOTT), M.
Dev., Nev.; 5a,b, left and apertural sides, XO.7.

Tribe SALPINGOSTOMATIDES Koken, 1925
[nom. Iran_d. 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 EICHWALD, 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.
--FIG. 96,6. S. boulli (WHITFIELD), M.Ord.,
Minn.; 6a,b, left and adapertural sides, X 0.7.

Tremanotus HALL, 1865 [*T. alplleus] [=Trema
tonotus FISCHER, 1883 (obj.); Gyrotrema LIND-

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.Ord.-M.Sil., N.Am.-Eu.
Austral.--FIG. 97,1. *T. alplleus, M.Sil., N.Y.;
1a-c, apertural, adapertural, left sides, X 0.7.

Subfamily CARINAROPSINAE Ulrich & Scofield,
1897

[nom. Iransl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Carinaropsidae, ULRlCH & SCOFIELD, 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.Ord.,
M.Ord.-Dev.
Bucanopsis ULRICH, in ULRICH & SCOFIELD, 1897
[*B. carini/era] [=Bucaniopsis REED, 1921
(obj.) J. Longitudinal keel on floor of whorls well
developed but with coiling moderately reduced and
parietal extension slight; ornament fine spiral
threads. M.Ord.-Sil., N.Am.-Eu.--FIG. 98,1.
*B. carini/era, M.Ord., Ky.; 1a-c, apertural, ab
apertural, left sides, X2.7.

Sphenosphaera KNIGHT, 1945 [*Bellerophon clausus
ULRICH in ULRICH & SCOFIELD, 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.Sil., N.Am.-Eu.--FIG. 98,2. *S.
clausa (ULRICH), M.Ord., Tenn.; 2a-c, aperturaJ,
abapertural, left sides, X 1.3.

Carinaropsis HALL, 1847 [*Carinariopsis carinata
(HALL) FISCHER, 1885; (=Cyrtolites subcarinatus
D'ORBIGNY, 1850, pro Cyrtolites carinatus (HALL)
ORB., 1850, non Cyrtolites carinatus SOWERBY,
1839); SD FISCHER, 1885] [=Carinariopsis
FISCHER, 1885 (obj.); Phragmostoma HALL, 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.
--FIG. 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.--FIG.
98,5. *P. miranda, M.Dev., N.Y.; 5a,b, abapertural
and aperturaJ sides, XI.

Gyrospira BOUCOT, 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.--FIG. 98,4. *G. tourteloti, Bolivia; 4a,b,
right and apertural sides, X 1.3.
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Subfamily PTEROTHECINAE Wenz, 1938
{nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex

Pterothecidae WENZ, 1938]

Helicocone expanding very rapidly, coil
vestigial; well-developed plate within aper
ture suggesting that of Crepidula and form
ing a chamber that protects the visceral mass

in the otherwise shallow, open shell; aper
ture widely explanate; selenizone on dorsal
crest; ornament growth lines. M.Ord.-M.
Dev.

Trends initiated in the Carinaropsinae
seem to be perfected in this subfamily, pos
sibly as a result of adaptation to creeping

Ib
Bucanopsis

Bucanopsis

Phragmosphaera

Sphenosphaera

Gyrospira

Carinaropsis

Phragmosphaera

FIG. 98. Bellerophontacea (Bellerophontidae-earinaropsinae) (p. 1I80).
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Pterotheca

FIG. 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; SO S.A.MILLER, 1889] [=Clioderma
HALL, 1861; Aulaeomerella VON HUENE, 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.-V.Ord., N.Am.-Eu.--FIG. 99,1.
*P. transversa (PORTLOCK), Ire.; la,b, apertural
and abapertural sides, X 1.3.

Cyclotheca TEICHERT, 1935 [*Pterotheea bohemiea
BARRANDE, 1867]. Shell roughly diamond-shaped
in outline; inner surface of visceral plate with
many regular, fine, transverse striae. V.Sil., Eu.
--FIG. 100,3. *C. bohemiea (BARRANDE), Czech.;
3a.b, abapertural and apertural sides, X3.3.

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

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

with median fold bordered by a groove on each
side; anal emargination and surface features not
well known. M.Dev., Eu.--FIG. 100,2. *P.
rhenana, Ger.; 2a,b, apertural and abapertural sides,
XO.7.

Subfamily BELLEROPHONTINAE M'Coy, 1851
[nom. transl. KNlCHT, BATTEN & YOCHELSON. herein (ex

Bellerophontidae M'Coy, 1851) I
Superficially resembling Nautilus; whorls

commonly broadly rounded; umbilici nar
row or absent; ornament growth lines. M.
Ord.-L.Trias.
Cymbularia KOKEN, 1896 [*c. galeata; SO 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.-
FIG. 102,1. *C. galeata, Ord., Est.; la-e, left,
apertural and anterior sides, X 1.3.

Liljevallospira KNIGHT, 1945 [*Bellerophon tubulo
sus LINDSTROM, 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.Sil.; Eu.--FIG. 102,2. *L. tubulosus (LIND
STROM), Gotl.; 2a-e, left and apertural sides, sec
tion, X 1.5 (90).

Prosoptychus PERNER, 1903 [*Bellerophon (Prosop
tyehus) plebeius; SO KNIGHT, 1937]. Like Bel
lerophon but final lateral lips somewhat explanate
and columellar margins of lip thickened; parietal
inductura moderately thick. V.Sil., Eu.--FIG.
101,1. *P. plebeius (PERNER), Czech.; la,b, left
and abapertural sides, X2.

Bellerophon MONTFORT, 1808 [*B. vasulites].
Whorls commonly broadly rounded but some may
have a subdued crest. Sil.-L.Trias., cosmop.
B. (Bellerophon) [=Bellerophus DEBLAINVILLE,

1825 (obj.); Mogulia WAAGEN, 1880; Waagenia
DEKoNINCK, 1882 (non NEUMAYR, 1878, nee
BAYLE, 1879); Waagenella DEKoNINCK, 1883 (pro
Waagenia DEKoNINCK, 1882); Sphaeroeyclus PER
NER, 1903]. Inductura thin, in some species lat
erally extended over axial region; ornament com
monly growth lines. Sil.-L.Trias., cosmop.-
FIG. 102,4. *B. (B.) vasulites, M.Oev., Ger.;
4a-e, apertural, anterior, le'ft sides, X2.

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

B. (Pharkidonotus) GIRTY, 1912 [*Bellerophon
perearinattls CONRAD, 1842]. Like B. (Bellera
phon) but with a strongly thickened inductura
that may be padlike in shape; ornament generally
collabral undulations; se1enizone on crest of low
dorsal ridge; no umbilici. L.Carb.(Miu.)-Perm.,
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N.Am.-Eu.--FIG. 102,5. "B. (P.) percarinatus
(CONRAD), M.Penn., Mo.; 5a-c, apertural, left,
abapertural sides, X 2.

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.--FIG. 102,7.
"P. constricta, Czech.; apertural side, X2.

?Ptychobellerophon DELPEY, 1941 ["P. gubleri].
Columellar fold on each side borders depression
resembling siphonal channel; seemingly no anal
emargination (28, p. 36). (Possibly the lateral

Aspidotheco

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 is unknown.) L.Perm., SE.
Asia.--FIG. 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.

Pedosiolo

30
3b

Cyclotheco

FIG. 100. Bellerophontacea (Bellerophontidae-Pterothecinae) (p. 1182).
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Prosoptychus

FIG. 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. multicornutus].

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) KNIGHT, 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. Mr.-Asia. -- FIG. 103,5.
*K. (R.) bellireticulata (KNIGHT), M.Perm., Tex.;
5a,b, left and anterior sides, X5.

K. (Cymatospira) KNIGHT, 1942 [*Bellerophon
mont/ortianus NORWOOD & 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). V.Miss.-Penn., N.Am.--FIG. 103,
1. *K. (C.) mont/ortianus (NORWOOD & PRAT
TEN), U.Penn., Tex.; 1a,b, apertural and ab
pertural sides, X 1.3.

K. (Knightites). Collabral elements tending pe
riodically to form projecting tubes on inhalant
ridges; lateral lips without marked final expan
sion. V.Penn.-M.Perm., N.Am.--FIG. 103,2.
*K. (K.) multicornutus, U.Penn., Kan.; 2a-c,
abapertural side of large specimen, left and aper
tural sides of smaller mature specimen, X 1.5.

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.--FIG. 103,3. *P. tentoriolum, U.Penn., Mo.;
3a,b, apertural and abapertural sides, XO.7.

?BELLEROPHONTACEA,
INCERTAE SEDIS

Isospira KOKEN, 1897 [*1. bucanioides]. Isostrophic
coiling but without trace of sinus or slit; orna
ment cancellate, of spiral and collabral cords;
parietal lip unknown. V.Ord., Eu.--FIG. 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.

Euphernitella TASCH, 1953 [*E. emrichi]. Based on
steinkerns representing unrecognizable genus or
genera (137, p. 397). V.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 & YOCHELSON. "c.-cin (ex
MacIuri,idae FISCHER, 1885)]

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

Aglaoglypta

Liljevallospira

Liljevallospira

Phorkidonotus

Cymbularia

Bellerophon

FIG. 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

sinistral coiling, from the posltlon 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

Cymatospira

lsospira

Knightites

Retispira

Patellilabia

Retispira

FIG. 103. Bellerophontacea (Bellerophontidae--Knightitinae; incertae sedis) (p.1184).
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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 small, with base more or less
protruding, like the spire of an orthostrophic
gastropod. U.Cam.-L.Dev.

Subfamily ONYCHOCIDLINAE Koken, 1925
[nom. lrQnsl. KNIGHT, BATTEN & YOCHELSON, herein (t'x

Onychochilidae KOKEN, 1925) I
Basal "spire" high. U.Cam.-L.Dev.

Matherella WALCOTT, 1912 [pro Billingsia S.A.MIL
LER, 1889 (non DEKoNINCK, 1876, nec FOORD,
1886)] ['Billingsia saratogensis S.A.MILLER,
1889]. Shell trochiform, anomphalous; outer lip
opisthocline; surface with growth lines. V.Cam.,
N.Am.-NE.Asia.--FIG. 104,3. ·M. saratogensis
(MILLER), N.Y.; X4.

Matherellina KOBAYASHI, 1937 ['Matherella walcotti
KOBAYASHI, 1933; SD KNIGHT, 1937]. Like
Matherella but with sinus on outer lip close to
basal angle. L.Ord., NE.Asia.--FIG. 104,5. ·M.
walcotti (KOBAYASHI), China; X4.

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

Onychochilus LINDSTROM, 1884 ['0. physa; SD
COSSMANN, 1915] [=Palaeopupa FOERSTE, 1893;
Onycochilus COSSMANN, 1915 (obj.)]. Subtrochi
form to pupiform; outer lip opisthocline; deeply
phaneromphalous; with or without ornament.
M.Sil., N.Am.-Eu.--FIG. 104,4. '0. physa,
Got!'; XIO.

Sinistracirsa COSSMANN, 1908 [pro Donaldia PERNER,
1903 (non ALLAUD, 1898)] [.Donaldia altera
PERNER, 1903] [=Boycottia TOMLIN, 1931
(obj.)]. Basal "spire" rather high; seemingly
anomphalous; outer lip gently opisthocline, with
sinus in upper margin; ornament numerous very
fine spiral threads. L.Dev., Eu.--FIG. 104,2. ·S.
altera (PERNER), Czech.; X 1.3.

Subfamily SCAEVOGYRINAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex

Scaevogyridae WENZ, 1938)]

Basal "spire" low. U.Cam.-M.Ord.
Scaevogyra WHITFIELD, 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" smal!. [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,

Sinistrocirso

Motherello

Onychochilu5

Scoevogyro

FIG. 104. Macluritacea (Onychochilidae-Gnycho
chilinae, Scaevogyrinae) (p.1187).

7.] V.Cam., N.Am.-NE.Asia.--FIG. 104,6. ·S.
swezeyi, Wis.; X 1.3.

Kobayashiella ENDO, 1937 ['Straparollina circe
WALCOTT, 1905]. Much like Scaevogyra but with
opisthocline collabral cords on base and whorl
face and with blunter circumumbilical ridge. V.
Cam., NE.Asia.--FIG. 104,1. ·K. circe (WAL
COTT), China; X 10.

Antispira PERNER, 1903 [·A. 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
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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
[=Maclureidae CAJlPENTEIl, 1858 (nom. eorr~ct. KOKEN,
1925, pro Maclureadae and "Maclureade" C'RPENTER, 1858);

Macluriidae PILSBllY, 1888, ICZN pend.l

Relatively large; base flat or gently pro
truding. L.Ord.-Dev.
Lecanospira BUTTS, 1926 ["'Ophileta compacta SAL-

TER, 1859; SD ULRICH & BRIDGE, 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.--FIG. 105,3. "'L. (L.) compacta
(SALTER), Que.; X 1.3.

L. (Barnesella) BRIDGE & CLOUD, 1947 ["'B.lecano
spiroides] • Differs from L. (Lecanospira) in
having shallower upper sutures, growth lines less
prosocyrt on base, and umbilical slope of whorl

Bornesello

Moclurites

Mocluritello

Leconospiro

Ompholocirrus

Moclurites

FIG. 105. Macluritacea (Macluritidae) (p. 1188-Il89).
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sigmoid (9, p. 545).--FIG. 105,1. *L. (E.)
lecanospiroides (BRIDGE & CLOUD), Tex.; X 1.3.

Macluritella KIRK, 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.--FIG. 105,2. *M. (M.) stantoni, Colo.;
X2.7.

M. (Euomphalopsis) ULRICH & BRIDGE, 1931 [*E.
involuta]. Whorls in contact, base slightly con
cave.--FIG. 105,4. *M. (E.) involuta, Mo.;
4a,b, oblique views from above and below, X3.

Maclurites LESUEUR, 1818 [*M. magna; SO DE
KONINCK, 1881] [=Maclurita DEBLAINVILLE, 1823
(obj.); Maclurea EMMONS, 1842 (obj.); Maclureia
BRONN, 1848 (obj.); Maclurina ULRICH & SCO
FIELD, 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.--FIG. 105,7. M. logani (SALTER),
M.Ord., Can.(Que.); 7a, apertural view, oper
culum in place, XO.7; 7b, inner surface of oper
culum showing 2 muscle scars (right, below; left,
above), XO.7.

Palliseria WILSON, 1924 [*P. robusta] [=Mitro
spira KIRK, 1930]. Much like Maclurites but base
protruding as domelike "spire"; operculum un
known. M.Ord., N.Am.--FIG. 105,6. *P. ro
busta. Low.M.Ord., Nev.; XO.7.

Omphalocirrus RYCKHOLT, 1860 [*Euomphalus
goldfussi D'ARCHIAC & DEVERNEUIL, 1842; SO
COSSMANN, 1915] [=Coelocentms ZITTEL, 1882
(obj.); Polyenaulus ETHERIDGE, 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.--FIG. 105,5. *0. gold
fussi (D'ARCHIAC & DEVERNEUIL), M.Oev., Ger.;
XO.5.

Superfamily EUOMPHALACEA
deKoninck, 1881

[nom. transl. WENZ, 1938 (ex Euomphalidae DEKoNINCK,

1881) I
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-

ternal layer of aragonite which is lamellar
but not nacreous. L.Ord.-U.Cret.

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./ur.
(Ba;.)
Orospira BUTTS, 1926 [*0. bigranosa]. Spire a low

cone; whorls narrow, numerous (about 10), with
elevated 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.--FIG. 106,3. *0. bigranosa, Mo.;
X2.

Polhemia CULLISON, 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.--FIG. 106,2.
*P. taneyensis, Mo.; X2.

?Lophonema ULRICH in PURDUE & MISER, 1916
[*Helicotorna peccatonica SARDESON, 1896]. Much
like Polhernia 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, 1859 [*H. planulata].
[=Palaeomphalus, KOKEN, 1925]. Spire low,
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7b Calpomphalus

Vivianella

Oraspira

Ophiletina

Paraviviana

Paraviviana4a

FIG. 106. Euomphalacea (Helicotomidae) (p.1l89-1l90).

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.--FIG. 106,
1. "H. planulata, M.Ord., Can.(Que.); X2.

Ophiletina ULRICH & SCOFIELD, 1897 ["0. sublaxaJ.
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.--FIG. 106,5. O. angularis
(ULRICH & SCOFIELD), Minn.; 5a,b, oblique views
from above and below showing peripheral flange,
X 2.7.

?Vivianella Cox, 1958 [pro Viviana KOKEN, 1896,
non BIGOT, 1888J ["Viviana ornata KOKEN,
1896J. 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-

dian· and peripheral carinae; base feebly convex,
with broad umbilicus bordered by similar carina;
aperture imperfectly known. U.Trias.(Nor.)-M.lur.
(Ba;.) , Eu.--FIG. 106,6. "V. ornata (KOKEN).
U.Trias., Aus.; 6a,b, X 7 (79).

?Paraviviana KUTASSY, 1940 ["Solarium gradatum
KOKEN, 1897J. 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.--FIG. 106,4. "P. gradata
(KOKEN); 4a,b, X 4 (79).

?Colpomphalus COSSMANN, 1916 [OStraparollus altus
D'ORBIGNY, 1853 J. 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.lur.(Lias.)-M.lur.
(Bathon.), Eu., N.Afr.--FIG. 106,7. C. aurttlS
(HUDLESTON), Baj., Eng.; 7a,b, Xl.7 (59).
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Family EUOMPHALIDAE de Koninck,
1881

[=Schizostomidae EICHWALD. 1871 (ICZN pend.); Po!ytropi.
dae KOKEN, 1925; Poleumitidae, Ecculiomphalinae WENZ,

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-

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 KOKEN, 1896 (*Euomphalus angelini

LINDSTROM, 1884; SD PERNER, 1907). Openly
coiled, some species hyperstrophic; broadly angu
lar sinus in outer lip culminating at low bluntly

Paleumita

Sinutropis

CentrifugusLesueurilla

Ecculiomphalus

FIG. 107. Euomphalacea (Euomphalidae) (p.1191-1192).

Lytospira
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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.--FIG. 107,6. ·L. angelini (LINDSTROM), M.
Ord., Swed.; 6a, apertural view, X 1.3; 6b, from
above with window showing septa, X 1.3.

Ecculiomphalus PORTLOCK, 1843 [·E. bucklandi;
SD S.A.MILLER, 1889] [=Eccyliomphalus AGAS
SIZ, 1846 (obj.); Eccyliopterus REMELE, 1888].
Much like Lytospira 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.--FIG. 107,5. E. alattls
C.F.RoEMER, M.Ord., Ire.; 5a, oblique apertural
view, Xl; 5b, oblique from below, X I.

Lesueurilla KOKEN, 1898 [·Maclurea infundibulum
KOKEN, 1896; SD PERNER, 1903] [=Lesuereila
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.--FIG. 107,1 . •L. infundibulum (Ko
KEN), M.Ord., Swed.; la,b, oblique from above
and below, X 1.3.

Poleumita CLARKE & RUEDEMANN, 1903 [pro Poly
tropis DEKoNINCK, 1881 (non SANDBERGER, 1874)]
[·Euomphalus discors J.SOWERBY, 1814] [=Poly
tropina DONALD, 1905 (obj.)]. Shape like Strapa
roilus (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.Sil., N.Am.-Eu.--FIG.
107,3. ·P. discors (SOWERBY), Gotl.; 3a,b, oblique
from below and above, XO.7.

Centrifugus BRONN, 1834 [·C. planorbis] [=In
achus HISINGER, 1837 (non FABRICIUS, 1798)
(obj.); Hisingeria ULRICH & SCOFIELD, 1897 (pro
InachtlS HISINGER, 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.] V.Sil., Eu.
--FIG. 107,2. ·C. planorbis, Gotl.; 2a,b, oblique
from above and below, XO.7.

Sinutropis PERNER, 1903 [·S. esthetica; SD PERNER,
1907]. Shape like Straparoilus (Euom phalus), 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. V.Sil.,

Eu.--FIG. 107,4. ·S. esthetica, Czech.; oblique
from above, X 1.3.

Straparollus DEMoNTFORT, 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.SOWERBY, 1814 [·E. pentangu

latus; SD MEEK & WORTHEN, 1866] [=Schizo
stoma BRONN, 1834; Phymatifer DEKoNINCK,
1881; Liomphalus CHAPMAN, 1916; Amphelissa
ETHERIDGE, 1921; Paromphalus GRABAU, 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. Sil.-M.Perm.,
cosmop.--FIG. 108,1. ·S. (E.) pentangulattls
SOWERBY, L.Carb., Eng.; la,b, oblique from above
and below, X I.

S. (Philoxene) KAYSER, 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.--FIG. 108,2. ·S. (P.)
laevis (ARCHIAC & VERNEUIL), M.Dev., Ger.;
2a,b, oblique from above and below, X 1.7.

S. (Serpulospira) COSSMANN, 1916 [pro Serpularia
F.A.RoEMER, 1843 (non FRIES, 1829, nec MUN
STER, 1840)] [·Serpularia antrifuga F.A.RoE
MER, 1843]. Whorls rounded, last half whorl dis
junct. Dev.-V.Carb., Eu.--FIG. 108,3. ·S. (S.)
centrifugus (F.A.RoEMER), Dev., Ger.; Xl.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.--FIG. 108,4. ·S. (S.) diony
sii, L.Carb., Belg.; 4a,b, oblique from below and
above, X I.

S. (Amphiscapha) KNIGHT, 1942 [·Straparolus
(Euomphalus) reedsi KNIGHT, 1934]. Hyper
strophic discoidal, base flat, with spiral :ib 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.(V.Carb.)-L.Perm., N.Am.
S.Am.--FIG. 108,10. ·S. (A.) reedsi (KNIGHT),
M.Penn., Mo.; lOa,b, oblique from above and
below, X 1.3.

S. (Leptomphalus) YOCHELSON, 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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FIG. 108. Euomphalacea (Euomphalidae) (p. /192-/195).

© 2009 University of Kansas Paleontological Institute



I194 Moilusca-Gastropoda

30

5c
Weeksio

Weeksio

Discohelix

Ib

50

lc

FIG. 109. Euomphalacea (Euomphalidae) (p. Il94-Il96).

whorl surfaces much subdued (154, p. 197). M.
Perm., N.Am.-Eu.-E.Asia.--FIG. 108,5. os.
(L.) micidus, Tex.; 5a,b, apertural view and
oblique from above, X 1.3.

PIeuronotus HALL, 1879 [OEuomp/zalus decewi
BILLINGS, 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. DelJ.,
N.Am.-Eu.-Austral.--FIG. 108,7. 0p. decewi
(BILLINGS), M.Oev., Can.(OnL); 7a,b, oblique from
above and below, XO.7.

Mastigospira LAROCQUE, 1949 [0 Hyolithes alatltS
WHlTEAVES, 1892]. Shell straight or genIly 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

(87, p. 114). MDel'., N.Am.--FIG. 108,8. "M.
alatus (WHITEAVES) Can.(Man.); from above,
XO.7 (87).

?Odontomaria C.F.RoEMER, 1876 [°0. elephan
tina]. Not well known but possibly senior syn
onym of Mastigospira. M.DelJ., Eu.--FIG. 108,
6. ·0. dep/zantilla, Ger.; oblique from above, Xl
(123) .

Micromphalus KNIGHT, 1945 [OM. ttllTis]. 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.DelJ.-Miss., N.
Am.--FIG. 108,11. OM. tUlTis, M.Miss., Ky.;
X2.

Phanerotinus J.DEC.SOWERBY, 1844 [.EtlomphaltlS
cristaltlS PHILLIPS, 1836; SO DEKoNINCK, 1881]
[=Phanerotina PAETEL, 1875 (obj.)]. All but
early 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 Straparolll/s (Serpl/lospira).] L.Carb., Eu.-
FIG. 109,6. ·P. cristatus (PHILLIPS), Eng.; oblique
from above, X 0.5.

Cylicioscapha YOCHELSON, 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.--FIG.
108,9. ·C. texana (YOCHELSON), U.Penn., Tex.;
9a,b, oblique from above and below, X 1.3.

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.-
FIG. 109,2. ·P. cymbel/atl/s, Tex.; 2a,b, oblique
from above and basal view, X 1.5.

Discohe1ix DUNKER, 1848 [·D. calcl/li/ormis]. 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

at both angulations in most species. M.Trias.-U.
Cret.( Senon.), cosmop.
D. (Discohe1ix). Growth lines gently opisthocyrt

on outer whorl face. M.Trias.-U.Cret.( Senon.),
cosmop. -- FIG. 109,1. D. (D.) sinistra
(O'ORBIGNY), M.Lias., Fr.; 1a-c, Xl (110).

D. (Amphitomaria) KOKEN, 1897 [·EtlOmphalus
cassianl/s 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.--FIG. 110,6. ·D. (A.) cassiana (KOKEN), S.
Tyrol; 6a,b, X2 (196).

Anisostoma KOKEN, 1889 [pro Platystoma HORNES,
1855 (non MEIGEN, 1803)] [·Platystoma suessi
HORNES, 1855]. Shell and whorls as in Discolzelix
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.--FIG. 110,3. • A. suessi,
U.Trias.(Nor.), Aus.; 3a-c, X2, X3, X2 (79).

Woehrmannia J.BOHM, 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.--FIG. 110,2. W. lineata
(KLIPSTEIN), U.Trias.(Carn.), S.Tyrol; 2a-c, X3
(89).

Nummocalcar CoSSMANN, 1896 [·Solarium poly·

5e -----/'
Nummoeolcor

4e H' , C?iJ.") $~,
IppoeompOldes ': /~ .

6b 60-
Amphitomorio

/

Anisostomo

Ie

·It
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10
Condonello

Ib

FIG. 110. Euomphalacea (Euomphalidae) (p. 1195-1196).
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gonium D'ARCHlAC, 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.( Bai.)-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.
(Bai.) -U.Cret.(Senon.), Eu., N.Afr.--FIG. llO,
5. *N. (N.) polygonium (ARCHIAC), Bathon.,
Fr.; 5a-c, X2, X2, X I (17).

N. (Platybasis) COSSMANN, 1916 [*Straparollus
pulchellus D'ORBIGNY, 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.(Bai·) , Eu.--FIG. 109,3. *N. (P.) pul
chellus (D'ORBIGNY), Baj., Fr.; 3a-c, X2.5 (lll).

Hippocampoides WADE, 1916 [*H. !erratum].
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.Cret.
(Campan.), Tenn.--FIG. 110,4. *H. serratus;
4a-c, X 1.3 (226).

?Coelodiscus BROSAMLEN, 1909 [*Euomphalus min
utus ZIETEN, 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.(Bai·) ,
Eu.--FIG. 109,4. C. aratus (TATE), L.Lias.,
Ger.; 4a-c, X7 (11).

?Condonella MCCLELLAN, 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 circumumbilical angulation; no orna
ment except collabral threads; aperture imper
fectly known. U.Cret., N.Am.--FIG. llO,I. "c.
suciensis, San Juan I.; Ia-c, X I (147).

?Weeksia STEPHENSON, 1941 [*Pseudomalaxis am
plificata WADE, 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.

U.Cret., N.Am.--FIG. 109,5. *w. lubbocki
STEPHENSON, Tex.; 5a-c, X2 (220).

Family OMPHALOTROCHIDAE Knight,
1945

[nom. transl. KNIGHT, BATTEN & YOCHELSON. herein (ex
Omphalolrochacea KNIGHT, 1945) 1

Shell trochiform, with broad sinus in up
per part of outer lip and forward protrusion
below; narrowly to widely phaneromphal
ous. Dev.-M.Perm., ?U.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 KNIGHT, 1945 [*Platyschisma? mccoyi

WALCOTT, 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.-Eu.--FIG. Ill,I. *0. mccoyi
(WALCOTT), V.Dev., Nev.; X 1.6.

Omphalotrochus MEEK, 1864 [*Euomphalus
(Omphalotrochw) 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.
--FIG. Ill,4. *0. whitneyi (MEEK), L.Perm.,
Calif.; X 1.3.

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.-
FIG. Ill,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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FIG. 111. Euomphalacea (Omphalotro~hidae) (p.1l96-1l97).

periphery (154, p. 202). M.Perm., N.Am.--FIG.
111,5. "'8. carinatus, Tex.; X I.

Diploconula YOCHELSON, 1956 [OD. 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.--FIG. 111,3. "'D. bi
convexa, Tex.; X 1.3.

Suborder PLEUROTOMARIINA
Cox & Knight, 1960

[=Fissibranchiata STOLlCZKA, 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 multispiral 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-

dIe 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. lransl. 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
[nom. trans!' KNIGHT, BATTEN & YOCHELSON, herein (ex

Sinuopeinae WENZ, 1938)]

Shell trochiform, turbiniform, rotelliform,
or naticiform; exhalant emargination in
form of a V-shaped sinus. U.Cam.-M.Perm.

Subfamily SINUOPEINAE Wenz, 1938

Turbiniform or rotelliform; sinus wide,
approximately at mid-height of labrum. U.
Cam.-U.Sil.
Sinuopea ULRICH, 1911 ["'Holopea sweeti WHIT

FIELD, 1880]. Turbiniform, anomphalous, sutures
deep; sinus relatively narrow, low on labrum. V.
Cam.-L.Ord., N.Am.--FIG. 112,5. "'S. sweeti
(WHITFIELD), U.Cam., Wis.; X 1.3.

Horiostomella PERNER, 1903 ["'H. otiosa]. Like
Sellinema but with lower spire, larger last whorl,
and wider umbilicus. V.Sil., Eu.--FIG. 112,6.
"'H. otiosa, Czech.; X2.7.

Sellinema PERNER, 1903 ["'S. dille; SO PERNER,
1907]. Turbiniform, narrowly phaneromphalous,
with deep sutures; sinus very broad. V.Sil., Eu.
--FIG. 112,3. "'S. dille, 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 SARDESON, 1896].
Umboniform, sutures shallow; narrowly phanerom
phalous; sinus culminating at middle of labrum.
L.Ord., N.Am.--FIG. 112,1. "'C. leiosomella
(SARDESON), Minn.; 1a,b, apertural view and
oblique from above, X4.

Umbospira PERNER, 1903 ["'V. nigricans; SO PER
NER, 1907]. Low rotelliform, probably phanerom
phalous; with faintly arched pseudoselenizone;
surface glossy. V.Sil., Eu.--FIG. 112,8. "'V.
nigricans, Czech.; oblique from above, X4.

Pycnotrochus PERNER, 1903 ["'P. "iator; SO 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.

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

Platyschisma M'Coy, 1844 ["'Ampullaria helicoides
J.DEC.SOWERBY, 1826; SO DEKoNINCK, 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.--FIG. 112,
2. "'P. helicoides (SOWERBY), Belg., XO.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.(V.Carb.}
M.Perm., N.Am.-Eu.--FIG. 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. V.Sil., Eu.--FIG. 112,9. "'T.
sept/Ita (PERNER), Czech.; X2.7.

Leptozone PERNER, 1907 ['"Pleurotomaria (Lepta
zone) esthetical. Like Turbomaria but sinus higher
on labrum and with wash of shell material within
funnel-shaped umbilicus. L.Dell., Eu.--FIG. 112,
10. "'L. esthetica (PERNER), Czech.; X2.7.

Rhineoderma DEKoNINCK, 1883 ["'Pleurotomaria
radttla DEKoNINCK, 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.-
FIG. 112,11. "'L. radula (DEKoNINCK), Belg., X2.

Turbonellina DEKoNINCK, 1881 ["'Trochus lepidus
DEKoNINCK, 1843; SO KNIGHT, 1937]. Broadly bee
hive-shaped; sinus quite low on labrum, partly
on base; spiral and collabral threads. L.Carb., Eu.
--FIG. 112,4. "'T. lepida (DEKoNINCK), 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.--FIG. 112,12. "'K. platyschis
moides, XO.5.

Family RAPHISTOMATIDAE Koken,
1896

{nom. corrul. KNIGHT, BATTEN & YOCHELSON, herein (pro
Raphistomidae KOKEN, 1896) 1

Shell lenticular, turbiniform, or gradate,
with angular labral sinus culminating gen-
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erally at periphery in a short slit, sinus, or
notch that generates a selenizone. V.Cam.
M.Perm.

Subfamily OPHILETINAE Knight, 1956

Generally low-spired with wide umbili
cus; labral sinus V-shaped, culminating at

Sellinemo

Colpites

Umbospiro

Keeneio

Turbonellino

Plotyschismo

40

Chepultopecio

Sinuopeo
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FIG. 112. Pleurotomariacea (Sinuopeidae--Sinuopeinae, Platyschismatinae, Turbonellininae) (p.1198).
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FIG. 113. Pleurotomariacea (Raphistomatidae-0philetinae) (p.1200).

periphery in short notch that generates an
obscure selenizone. V.Carn.-L.Ord.
Schizopea BUTTS, 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. V.Cam.-L.Ord., N.Am.-
FIG. 113,1. S. typica (ULRICH & BRIDGE), L.Ord.,
Mo.; Xl.

Dirhachopea ULRICH & BRIDGE, 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. V.Cam.-L.
Ord., N.Am.--FIG. 113,5. *D. normalis, U.
Cam., Mo.; X2.

Euconia ULRICH in ULRICH & SCOFIELD, 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.
--FIG. 113,2. *E. etna (BILLINGS), Newf.;
XU.

Ophileta VANUXEM, 1842 [*0. 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 WELLER, 1903].
Whorls approximately as high as wide, umbilical
sutures relatively deep. L.Ord., N.Am.-NE.Asia.
--FIG. 113,4. *0. (0.) complanata, Tex.; 4a,b,
aperture oblique from above and below, X 1.3.

O. (Ozarkispira) WALCOTT, 1924 [*0. leo].
Whorls about twice as high as wide, umbilical
slopes continuous. L.Ord., N.Am.--FIG. 113,3.
*0. (0.) leo (WALCOTT), Can.(Alba.); 3a,b,
aperture oblique from above and below, X2.7.

Calaurops WHITFIELD, 1886 [*C. lituiformis]
[=Orthostoma CONRAD, 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.--FIG. 113,6. *C.
lituiformis, Vt.; XO.7.

Subfamily RAPlllSTOMATINAE Koken, 1896
[nom. correct. et trans/. KNIGHT, BA1TEN & YOCHELSON, here·

in (,.. Raphistomidae KOKEN, 1896) I

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 EMMONS, 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 it may
generate a selenizone. M.Ord., N.Am.--FIG. 114.
*S. angulatus, Vt.; Xl.

Raphistoma HALL, 1847 [non RAFINESQUE, 1815,
ICZN Op. 225] [*Maclurea striatus EMMONS,
1842; SO DEKoNINCK, 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.--FIG. 115,2. *R. striatum
(EMMONS), M.Ord., Vt.; 2a,b, apertural view and
from above, showing characteristic bends in growth
lines, X 1.5.

Pararaphistoma VOSTAKOVA, 1955 [*Helicites qual
teriatus SCHLOTHElM, 1820] [=Pararaphistoma
(Climacoraphistoma) VOSTAKOVA, 1955 (144, p.
83) ]. Shell lenticular to low-spired with "stair
step" profile; widdy 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.Dev., Eu.-N.Am.--FIG. 115,
1. *B. goldfussi, Ger.; Xl.

Arizonella STOYANOW, 1948 [*A. allecta]. Like
Buechelia but without canal-like narrowing at base;
spire slightly gradate (135, p. 789). U.Dev., N.
Am.--FIG. 115,3. *A. allecta, Ariz.; X 1.3
(135).

?Scafitina 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.
Dev.-L.Carb., Eu.--FIG. 115,4. *5. montana.
M.Oev., Ger.; XO.7.

Subfamily LIOSPffiINAE 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.Ord., M.Ord.
M.Perm.
Liospira ULRICH & SCOFIELD, 1897 [*Pleurotomm'ia

micula HALL, 1862; SO McLEARN, 1942]
[=Eocryptaenia KOKEN, 1925]. Surface glossy,
without ornament; selenizone convex, forming
periphery but largely on upper side; cryptom-

FIG. 114. Pleurotomariacea (Raphistomatidae-
Raphistomatinae) (p. 1201).

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

?Arastra STOYANOW, 1948 [A. torquata]. 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.--FIG. 116,1. '"A. torquata
Ariz.; X2.

Trepospira ULRICH & SCOFIELD, 1897 [*Pleuroto
maria sphaerulata CONRAD, 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 TASCH, 1953 (137,

Am.-S.Am.-Eu.-N.Afr.--FIG. 116,4. *T. (T.)
sphaerulata (CONRAD), 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 DEKoNINCK, 1843]. Subsutural
nodes lengthened radially; umbilicus partly open,
surrounded by narrow circumumbilical funicle.
L.Carb., Eu.--FIG. 116,3. *T. (A.) radians
(DEKoNINCK), 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./ur.(Lias.).
Omospira ULRICH in ULRICH & SCOFIELD, 1897 [·0.
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FIG. 115. Pleurotomariacea (Raphistomatidae--Raphistomatinae) (p. 1201).

laticineta]. 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.--FIG. 116,9. *0. laticincta, M.
Ord., Tenn.; Xl.

Baylea DEKoNINCK, 1883 [*Troclllls yvanii LE
VEILLE, 1835] [=Yvania FISCHER, 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.-
FIG. 116,7. *B. yvanii (LEVEILLE), L.Carb.,
Belg.; X 1.3.

Hypselentoma WELLER, 1929 [*Pleurotomaria per
humerosa MEEK, 1872]. Like Omospira but with
shallow groove below periphery and spiral threads
on sides. V.Penn., N.Am.--FIG. 116,8. *H. per
/mmerosa (MEEK), Neb.; X2.25.

Callistadia KNIGHT, 1945 [*C. bella]. Relatively
low-spired, narrowly phaneromphalous; selenizone
bordered by cords; ornamented with revolving
cords (72, p. 577). Penn.-M.Perm., N.Am.-SE.
Asia.--FIG. 116,5. *C. bella, M.Perm., Tex.;
X2.7.

Sisenna KOKEN, 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

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

Family EOTOMARIIDAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex

EOlomariinae 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.lur.(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./ur.
(Lias.).

Tribe PlYCHOMPHALIDES Wenz, 1938
[nom. transl. KNIGHT, BATTIN & 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.lur.(Lias.).
Taeniospira ULRICH & BRIDGE, 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. V.Cam., N.
Am.--FIG. 118,2. °T. eminencensis, Mo.; XI.

Mourlonia DEKoNINCK, 1883 [OHelix carinatlls J.
SOWERBV, 1812] [=Ptychomphatina FISCHER,
1885; C"yptaulus FOERSTE, 1923; Promourlonia
LONGSTAFF, 1924; Foersteria TOMLIN, 1929 (pro
Cryptaulus FOERSTE, 1923, non BAVAV, 1903);
Eocryptaulina FOERSTE, 1936 (pro Foersteria TOM
LIN, 1929, non SZEPLIGETI, 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.--FIG. 117,1. OM. carinala (Sow
ERBV), L.Carb., Eng.; XO.7.

Oehlertia PERNER, 1907 [0Pleurotomaria (Oehler-

tia) senitis] [=?Bembexia (Pleurotobembex)
SOLLE, 1956]. Trochiform, with moderately wide
umbilicus; labral sinus shallow, culminating in fair
ly deep slit that generates a selenizone between pair
(1£ carinae; ornament as in Mow·lonia. L. Dell., Eu.
--FIG. 117,2. °0. senilis (PERNER), Czech.;
X2.

Tropidostropha LONGSTAFF, 1912 [oPieurotomaria
griffithii M'Cov, 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.--FIG. 118,4. °T. griffithii
(M'Cov), Ire.; XO.5.

Euconospira ULRICH in ULRICH & SCOFIELD, 1897
rOPleurotomaria turbini/ormis MEEK & WORTHEN,
1861; SD KNIGHT, 1937] [=Trechmannia LONG-

Arastra Liospira

Trepospira Callistadia

Angyomphalus

FIG. 116. Pleurotomariacea (Raphistomatidae-Liospirinae, Omospirinae) (p.1201-1202).
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Mourlonia

FIG. 117. Pleurotomariacea (Eotomariidae-
Eotomariinae) (p.1203).

STAFF, 1912; Pernotrochus H.CHRONIC, 1952
04, 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.--FIG. 118,10. "E. turbiniformis (MEEK
& WORTHEN), U.Penn., Ill.; X2.7.

Spiroscala KNIGHT, 1945 ["So 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.--FIG. 118,
3. OS. pagoda, U.Penn., Tex.; X4.

Shwedagonia BATTEN, 1956 ["So 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

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

Rhaphistomella KITTL, 1891 ["Pleurotomaria ra
dians WISSMANN 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, prosa
cyrt below. M.Trias.(Ladin.)-U.Trias.(Rhaetic) ,
Eu.--FIG. 119,1. "'R. radians (WISSMANN), U.
Trias. (Carn.), S.Tyrol; 1a,b, 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.--FIG. 119,2. "E. alauna, M.
Trias.(Anis.), Aus.; 2a, abapertural side, Xl;
2b, growth lines, Xl.5 (79).

Luciellina KITTL, 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.).--FIG. 123,1. "'L. contracta, M.
Trias.(Ladin.), Hung.; X3 (Kittl).

Ptychomphalus AGASSIZ, 1839 ["Helicina compressa
J.SOWERBV, 1813] [=Cochlicarina BROWN, 1843
(obj.); Cryptaenia EUDES-DESLONGCHAMPS, 1864].
Sublenticular, eryptomphalous, 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./ur., Eu.--FIG. 119,3.
"P. expansus (SOWERBV), L.Lias., Fr.; 3a,b, aper
tural and basal views, X 1 (11).

Tribe EOTOMARIIDES Wenz, 1938
[nom. trans!' 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 & SCOFIELD, 1897 ["E. canali

fera ULRICH in ULRICH & SCOFIELD, 1897]
[=Spil"ol"aphe PERNER, 1907]. Sublenticular,
coeloconoidal, minutely phaneromphalous; deep
sinus culminating in short slit that generates a
selenizone just above periphery. M.Ord.-Sil., N.
Am.-Eu.-NE.Asia.--FIG. 118,7. "E. canalifera
ULRICH, M.Ord., Tenn.; Xl.
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Euconospira

$piroscala

Glabrocingulum

FIG. 118. Pleurotomariacea (Eotomariidae-Eotomariinae) (/202-/206).
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FIG. 119. Pleurotomariacea (Eotomariidae-
Eotomariinae) (p. 1204).

Clathrospira ULRICH & SCOFIELD, 1897 [-Pleuro
tomaria subconica HALL, 1847] [=Palaeoschisma
DONALD, 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.--FIG. 118,5. -c. subconica (HALL), M.Ord.,
N.Y.; X2.

Bembexia OEHLERT, 1888 [-Pleurotomaria larteti
MUNIER-CHAUIAS, 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.--FIG. 118,11. • B.
laUeli (MUNIER-CHAUIAS), L.Dev., Fr.; X I.

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

Rhophistomello

3b

30

Ptychompholus

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.--FIG. 118,6. ·G. (G.) beggi, L.Carb.,
Scot.; X2.

G. (Ananias) KNIGHT, 1945 [·P!lanerotrema?
welleri NEWELL, 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.--FIG. 118,12. ·G. (A.) welleri
(NEWELL), U.Penn., Kan.; X 1.3.

Platyteichum CAMPBELL, 1953 [-Po costatum].
Turbiniform, anomphalous or minutely phanerom
phalous; ornamented with spiral threads and cords
(12, p. 23). L.Perm., Austral.--FIG. 118,8. ·P.
costatttm; XI.

Eirlysia BATTEN, 1956 [-E. exquisita]. Variably
turbiniform, with rounded angulation surround
ing Aattish 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.--FIG. 118,9. -E. exquisita, Tex.;
X 2.7.

Subfamily AGNESIINAE Knight, 1956

Coiling sinistral or hyperstrophic. LDev.
V.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
paiella, 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
traria DEKoNINCK, 1843; SD KNIGHT, 1937].
Pupiform, with protoconch coiling inward;
selenizone low on whorls, gently arched; orna
ment collabral threads and cords. L.Dev.-U.Carb.,
Eu.--FIG. 120,1. -H. contraria (DEKoNINCK),
L.Carb., Belg.; 1a,b, posterior and oblique view of
apex, X5.

Agnesia DEKoNINCK, 1883 [-Pleurotomaria acuta
PHILLIPS, 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.
Del'.-M.Perm., N.Am.-Eu.-SE.Asia.--FIG. 120,2.
-A. aC/lla (PHILLIPS), L.Carb., Eng.; X2.

Enantiostoma KOKEN, 1896 ['Pleurotomaria per
l'ersa HORNES, 1856]. Small, sinistral, turbiniform,
broadly phaneromphalous; selenizone narrow,
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F,G. 120. Pleurotomariacea (Eotomariidae-
Agnesiinae) (p.1206-1207).

10
Hesperiella

Neilsania

6

Peruvi spi ra

Apachella

Pagadina

Enantiastoma

peripheral; ornament weak collabral and spiral
threads, the former prosocline (having regard to
sinistrality) above selenizone, opisthocline below
it. V.Trias.(Nor.) , Eu.--FIG. 120,7. ·E. per
versum, Aus.; X2.? (79).

Subfamily NEILSONIINAE Knight, 1956

Shell relatively high-spired. L.Carb.
(Miss.)-U.Trias.
Neilsonia THOMAS, 1940 [.N. roscobiensis]. Seleni

zone relatively broad, located Iowan 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.--FIG. 120,4. ·N. roscobiensis, L.Carb.,
Scot.; X3.3.

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

Pagodina WANNER, 1942 [·P. typus]. Somewhat
gradate; selenizone just above angular periphery;
ornament spiral (146, p. 166). Perm., SE.Asia.
--FIG. 120,5. ·P. typus, E. Indies; X3 (146).

Apachella WINTERS, 1956 [.A. 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.--FIG. 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. V.Trias, Peru.
--FIG. 202A,2. ·P. perornata; 2a-d, apertural,
abapertural, apical, basal sides, X 3 (50).

Family LOPHOSPIRIDAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein kx

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
short notch. Ord.-Sil.

Many early Lophospirinae have homeo-
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Ruedemannia

5

Longstaffia

Mollusca-Gastropoda

Loxoplocus

Worthenia

7

Donaldiella

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

morphic counterparts in the Trochonemati
dae. So close is the similarity that it is diffi
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) WHITFIELD, 1886 [*Murchisonia

bicincta HALL, 1847 (=M. milleri S.A.MILLER,
1877, pro M. bicincta HALL, non M'Coy, 1844);
SD OEHLERT, 1888] [=Schizolopha ULRICH in
ULRICH & SCOFIELD, 1897; Ptychonema PERNER,
1903]. Turbinate, gradate; whorls mostly con
tiguous. Ord.-Sil., N.Am.-Eu.-NE.Asia.--FIG.
121,2. *L. (L.) milleri (MILLER), M.Ord., N.Y.;
XU.

L. (Loxoplocus). At least later whorls disjunct.
M.Ord.-Sil., N.Am.-NE.Asia.--FIG. 121,4. L.
(L.) solutus (WHITEAVES), M.Sil., Ont.; XO.7.

L. (Donaldiella) COSSMANN, 1903 [pro Goniospira
DONALD, 1902 (non COSSMANN, 1895)] [*Gonio
spira filosa DONALD, 1902] [=Pagodispira GRA
BAU, 1922]. Spire high, whorls mostly in contact.
M.Ord.-Sil., N.Am.-Eu.-NE.Asia.--FIG. 121,7.
*L. (D.) filosa (DONALD), U.Ord., Scot.; X2.7.

Trochonemella OKULITCH, 1935 [*Lophospira(?)
notabilis ULRICH & ULRICH & SCOFIELD, 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.--FIG. 121,6. "'T. notabilis
(ULRICH), Tenn.; X 1.3.

Longstaffia COSSMANN, 1908 [pro T ubulosa Coss
MANN, 1908 (non SCHWEIGGER, 1820)] [*Pleuro
tomaria tt/bulosa LINDSTROM, 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.Sil., Eu.--FIG. 121,5. "'L.
tt/bulosa (LINDSTROM), Gotl.; X2.
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Subfamily RVEDEMANNIINAE 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 W orthenia only by the
absence of a convex crenulated selenizone.

Ruedernannia FOERSTE, 1914 [OLophospira (?Seelya)
lirata ULRICH in ULRICH & SCOFIELD, 18971
[=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.
--FIG. 121,1. OR. lirata (ULRICH), U.Ord., Ky.;
X 2.7.

Worthenia DEKoNINCK, 1883 [OTurbo tabulatus
CONRAD, 1835] [=Platyworthenia H.CHRONIC,
1952 (14, p. 121)]. Shape like LoxoploCtls
(Lophospira) but highly ornamented with spiral
and collabral threads; convex selenizone strongly
crenulated; anomphalous or minutely phanerom
phalous. L.Carb. (Miss.) -M.Trias., cosmop.--FIG.
121,3. OW. tabulata (CONRAD), 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.
Rhornbella BRIDGE & CLOUD, 1947 [ORoubidouxia

umbilicata ULRICH & BRIDGE 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.--FIG. 122,2. OR. umbili
cata (ULRICH & BRIDGE), Mo.; XO.7.

Prosolariurn PERNER, 1903 [0P. procerum]. Oblique
threads very fine; umbilicus with smooth concave
callus; frill small, not f1uteu. V.Sil., Eu.--FIG.
123,3. 0p. procerttm, Czech.; X 1.3.

Epiptychia PERNER, 1907 [OClisospira potens PER
NER, 1903]. Relatively high-spireu, anomphalous;
frill short, scalloped; ornament of prosocline,
slightly imbricating growth lamellae with fine
oblique threads between anu normal to them.

2
Rhombella

FIG. 122. Pleurotomariacea (Luciellidae) (p./209).

L.Dev., Eu.--FIG. 123,2. °E. potens (PERNER),
Czech.; X1.3.

Ludella DEKoNINCK, 1883 [OPleurotomaria eliana
DEKoNINCK, 1843]. Frill fluted, spiral cords nu
merous on base between umbilical callus and
selenizone, oblique threaus on upper surface mod
erately coarse. M.Dev.-V.Carb.( Penn.), Eu.-N.Am.
--FIG. 122,1. 0L. diana (DEKoNINCK), L.earb.,
Belg., X 1.3.

Echinodrrus RYCKHOLT, 1860 [OCirrus armatus DE
KONINCK, 1843] [=Cirridius DEKoNINCK, 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.--FIG. 123,4. °E.
armattlS (DEKoNINCK), Bell'.; 4a,h, from above
anu below, X 1.3.

Family PHANEROTREMATIDAE
Knight, 1956

Well-marked selenizone bordered by
sharp threads high on whorl; labral slit
short; anomphalous. M.Ord.-L.Dev.
Brachytornaria KOKEN, 1925 [0Pleurotomaria bal-
tica DEVERNEUIL, 1845]. Turbiniform, gradate,
with tapering anomphalous base and thickened
columellar lip; ornament (in type species) com
prising sharp lamellar collabral threads. M.Ord.,
Eu.--FIG. 124,1. °B. baltica (DEVERNEUlL), Est.;
X 1.3.

Ulrichospira DONALD, 1905 [OV. similis]. Like
Brachytomaria but with higher, more attenuated
spire. L.Sil., Eu.--FIG. 124,3. °V. similis, Eng.;
X3 (119).

Phanerotrerna FISCHER, 1885 [0Pleurotomaria
labrosa HALL, 1860]. Shape and position of seleni
zone much as in Brac/lytomaria but with shal
lower sutures anu larger last whorl; collabral
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Echinocirrus T ronsylvonello

Prosolorium

Echinocirrus

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

lamellae or spiral cords, or both. L.Sil.-L.D~tJ.,

N.Am.-Eu.-Austral.--FIG. 124,2. 0p. labroSllm
(HALL), L.Dev., N.Y.; XO.7.

Family GOSSELETINIDAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON. herein (~X

Gossclctininac: WENZ, 1938)]

Labral slit short, selenizone flat and gen
erally without bordering threads. M.Ord.
T,·ias.

Subfamily GOSSELETININAE Wenz, 1938

Slit and selenizone narrow, above mid
whorl. M.Ord.-Trias.
Pseudocryptaenia KOKEN, 1925 [0Pl~urolomaria
la/muni KOKEN, 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 Jines. M.Ord., Eu.--FIG. 125,1. ·P.
la/II/seni (KOKEN), Est.; X4 (80).

Stenoloron OEHLERT, 1888 [oPleurotomaria (Sleno
loron) tJiel1nayi]. Turbiniform, phaneromphalous;
narrow selenizone high on whorl face. M.Sil.-L.
Del'., Eu.--FIG. 125,4. °S. tJi~nnayi (OEHLERT),
L.Dev., Fr.; Xl (108).

Platyloron OEHLERT, 1888 [OPleurolomaria bislzofi
GOLD FUSS, 1844]. Rotelliform, small, anomphalous;
broad convex selenizone on upper whorl face. M.
Sil.-M.D~I'" Eu.--FIG. 125,3. 0p. bis/lOfi (GOLD
FUSS), M.Dev., Ger.; X4.

Umbotropis PERNER, 1903 [OV. albicans]. Umboni-

form, with narrow umbilicus; slit and selenizone
above mid-whorl; surface smooth, glossy. L.D~tJ.,

Eu.--FIG. 125,2. °V. albicans, Czech.; X4.
?Triangularia FRECH, 1894 [OT. paradoxa]. Conical
triangular, with many narrow whorls and wide
umbilicus; flat selenizone on upper whorl face.
L.D~tJ., Eu.--FIG. 125,6. °T. paradoxa, Ger.;
6a,b, apical and apertural views, X2 (44).

Gosseletina FISCHER, 1885 [pro Gossd~lia DE
KONINCK, 1883 (non BARROlS, 1882)] [OP/~uro

lomaria callosa DEKoNINCK, 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. ?D~tJ.,

L.Carb.( Miss.)-P~rm., ?Trias. , Eu.-NC.Asia-N.Am.
--FIG. 125,5. °G. callosa (DEKoNINCK), L.Carb.,
Belg.; X 1.3.

Rufilla KOKEN, 1896 [OR. d~nsecincla; 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. V.Trias.
(Carn.), Eu.--FIG. 125,7. OR. d~nucincla, Aus.;
X5 (79).

Subfamily COELOZONINAE Knight, 1956

Slit broad and short. M.Ord.-L.Dev.
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FIG. 124. Pleurotomariacea (Phanerotrematidae, Portlockiellidae) (p. 1209, 1212).

Tribe COELOZONIDES Knight, 1956

Selenizone broad, depressed. M.Ord.-M.
Dev.
Latitaenia KOKEN, 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.--FIG. 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.
--FIG. 126,3. ·E. delpllinuloides (SCHLOTHEIM),
M.Dev., Ger.; XO.75.

Conotoma PERNER, 1907 [.Pleurotomaria (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.Sil.,
Eu.--FIG. 126,7. ·C. eximia (PERNER), Czech.;
Xl.

Coelozone PERNER, 1907 [·Pleurotomaria (Coelo
zone) verna]. Low trochiform, with somewhat
flattened anomphalous base; selenizone just above
periphery. U.Sil., Eu.--FIG. 126,6. ·C. l'erna
(PERNER), Czech.; X 1.3.

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. typal

[=Globispira KOKEN, 1925]. Shell rounded; short
broad slit and faint selenizone low on whorl face;
narrowly phaneromphalous. M.Ord.-M.Sil. N.Am.
Eu.--FIG. 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.--FIG.
126,2. ·P. pragensis (KOKEN), Czech.; XO.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.--FIG. 126,5. ·P. rami
ficans, Czech.; XI0.

Family EUOMPHALOPTERIDAE
Koken, 1896

Lenticular to trochiform, phanerom
phalous, with exhalant channel developed
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F,G. 125. Pleurotomariacea (Gussdetinida~osseletininae)(p.1210).

within anterior edge of a more or less ex
tensive frill or carina. M.Sil.-U.Sil.
Euomphalopterus C.F.RoEMER, 1876 [+Yurbinites

alatllS W AHLENBERG, 1821]. With channel-bear
ing frill; homologue of usual pleurotomarian lun
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.Sil.-U.Sil., Eu.-N.Am.
E. (Euomphalopterus) [ =El'omphaloptems

FISCHER, 1885 (obj.); Bathmoptems KIRK, 1928].
Frill wide, pendent. M.Sil., Eu.-N.Am.--FIG.
127,2. +E. alatllS (WAHLENBERG), Gotl.; XO.7.

E. (Pleuromphalus) PERNER, 1903 [+P. seductor;
SD PERNER, 1907]. Frill a relatively narrow hori
zontal carina, undulating in some species. U.Sil.,
Eu.--FIG. 127,3. +E. (P.) sedul"for (PERNER),
Czech.; X 1.3.

Crenilunula KNIGHT, 1945 [+Pleurotomaria limata
LINDSTROM, 1884]. Frill shon, with exhalant chan
nel replaced by median notch on distal end of
lamellar lunulae (72, p. 582). M.SiI.-U.Sil., Eu.
--FIG. 127,1. +C. limata (LINDSTROM), M. Sil.,
Gotl.; X I (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.

Agniesella COSSMAN " 1909 [pro Pleuroderma PER
"ER, 1907 (11011 TSCHUDI, 1837)] [+Pleurotomaria
(Pleuroderma) araNt/a PER:"ER, 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.-
FIG. 124,4. +A. araNt/a (PERNER), Czech.; X 1.3.

Portlockiella KNIGHT, 1945 [+P. kelltuckyensis]
[=Portlockia DEKoNINCK, 1881 (subj.) (noli
M·Coy. 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.--FIG. 124,5. +P. ken
tttckyellsis, M.Miss., Ky.: X2.7.

Shansiella YIN, 1932 [+S. altispiralis] [=Latiscllis
7IIa THOMAS, 1940 (140, p. 59)]. Turbiniform,
anomphalous, whorls rounded; slit shon, seleni
zone above line of suture but below mid-whorl;
ornament dominantly spiral cords or threads. L.
Carb.( Miss.)-L. Penl1., E. Asia-N. Am.-Eu.-N. Afr.
--FIG. 124,7. S. ("{/rbollaria (NORWOOD & PRAT
TEN), M. Penn., Mo.; XO.7.

Tapinotomaria BATTEN, 1956 [+Y. mgosa]. Turbi
niform; slit a mere notch, selenizone low on
whorl, concave, dcpressed; ornament dominantly
spiral, finer collabral threads commonly forming
nodes and even spines where crossing spiral ele
ments, the laller commonly large and fasciculate
(5). L.Perm.-M.Per7ll., N.Am.--FIG. 124.6. +Y.

mgosa, M.Perm .• Tex.; X5.3.
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FIG. 126. Pleurotomariacea (Gosseletinidae--Coelozoninae) (1'.1210-1211).

Family CATANTOSTOMATIDAE
Wenz,1938

[nom. ,,.ansl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Catantostomatinae WENZ. 1938)]

Last whorl distorted and with highly
specialized inhalant and exhalant openings.
MDev.
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.-
rIG. 128,1. ·C. clathratum, Ger.; la, side, show
ing both trema and inhalant orifice below; lh,
side, showing 'exhalant trema; X 4.

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 LEVEILLE, 1835 [·P. puzo; SD DEKoN

INCK, 1883]' [=Tomoceras WHITE & ST. JOHN,
1867; Leveillia NEWTON, 1891 (obj.); Brittsoceras
MILLER, DOWNS, & YOUNGQUIST, 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.] Del,.-U.Carh.(Penn.). QPerm., Eu.-SE.
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FIG. 127. Pleurotomariacea (Euomphalopteridae)
(1'./212).

Asia-N.Am.--FIG. 129,1. *P. ptlZO, L.Carb.,
Belg.; 1a-c, from above, from below, and aper
tural, X 1.3.

Kokenella KITTL, 1891 [*Porcellia fischeri HORNES,
1855] [=Ko!(eniella 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.--FIG. 129,2. *K. fischeri
(HOR'1ES), U.Trias.(Nor.), Aus.; 2a,b, apical and
apertural views, XO.7 (79).

Talantodiscus P.FISCHER, 1885 [*Pletlrotomaria
mirabilis J.A.EuDES-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.Ttlr.
(M.Lias.)-M.Tur.( Baj.) , Eu.--FIG. 129,3. "'T.
mirabilis (EUDES-DESLONGCHAMPS), M.Lias., Fr.;
3a,b, apical and side views, X 0.8 (Ill).

Family RHAPHISCHISMATIDAE
Knight, 1956

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

Rhaphischisma KNIGHT, 1936 [pro Roullina DE
KONINCK, 1881 (non AGASSIZ, 1846)] [*Rotellina
planorbiformis DEKoNINCK, 1881]. Spire depressed,
with lower lip reaching far inward and forming
heavy callus that fills umbilicus. L.earb., Eu.-
FIG. 129,4. *R. planorbiformis (DEKoNINCK),
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; parietal 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

Catontostamo

FIG. 128. Pleurotomariacea (Catantostomatidae)
(1'./213).
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FIG. 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. Pellll.-M.Perm.,
N.Am.--FIG. 130,10. ·G. (G.) apiari/lm, U.
Penn., Tex.; X3.

G. (Dictyotomaria) KNIGHT, 1945 [.Pleurotomaria
scitllia MEEK & WORTHEN, 1861]. Turbiniform,
with moderately deep sutures and somewhat flat
base (72, p. 576). Miss.-Pellll., N.Am.--FIG.
130,8. ·G. (D.) scitllia (MEEK & WORTHEN), M.
Penn., Mo.; X4.

Borestus THOMAS, 1940 [·B. wrighti] [=Platy
pleurotomaria WANNER, 1942 (146, p. 157)].
Gradate turbiniform, superficially resembling
Worthellia 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.---FIG. 130,1. • B. wrighti,
L.Carb., Scot., X2.7.

Paragoniozona NELSON, 1947 [.P. nodolirata].
Trochiform; selenizone depressed, Iowan whorl;
sutures shallow; ornament of pustules that cover
much of shell, including selenizone (105, p. 460).
Pellll.( V.Carb.), N.Am.-SE.Asia.--FIG. 130,2.
·P. nodolirata. M.Penn., Tex.; X4.

Phymatopleura GIRTY, 1939 [pro Orestes GIRTY,
1912 (non BLACKINSTONE & FRYER, 1880, nee
REDTENBACHER, 1906)] ['Orestes nodoms 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.--FIG. 130,6. ·P. nodoms (GIRTY), M.
Penn., Okla.; X5.

Callitomaria BATTEN, 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
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base; sharp collabral threads on ramp and base
in some species (5, p. 43). M.Perm., N.Am.-
FIG. 130,9. ·C. stanis/alli, Tex.; X2.7.

Discotomaria BATTEN, 1956 [·D. basimlcala]. Shell
rather flat with low gradate spire; whorls rising
in sleps: 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

Mnooth 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.--FIG. 130,5. ·D.
basim/cala, M.Perm., Tex.: 5a,b, apertural and
umbilical views, X 4.

Eymarella COSSMANN, 1897 [pro Echeills KOKEI',

1896 (no/2 KRj1lYER, 1864)] [.P/eurolomaria SIII>
sca/ari/ormis HORNES]. Small, trochiform, with
blunt apex due to discoidal coiling of early whorls,
broadly phaneromphalous; ornament cancellating

Euryolox

Codinello

Glyptomorio

Eymorello

Phymotopleuro

Collitomorio

Porogoniozono

Discotomario

Borestus

Fa;. 130. Pleurotomariacea (Phymatopleuridae) (p. 1215-/217).
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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.
--FIG. 130,3, "E. subsealariformis, V.Trias.
(Nor.), Aus.; 3a,b, X2.5; X6 (79).

Euryalox COSSMANN, 1897 [pro Sagana KOKEN, 1896
(non WALKER, 1855)] ["Pleurotomaria juvaviea
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).--FIG. 130,
7. E. geometriea (KOKEN), V.Trias.(Carn.), Aus.;
X 1.3 (79).

Codinella KITTL, 1899 ["Troclltls 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.--FIG. 130,4. "C. gen
erelli (KITTL), S.Tyrol; X4, X4, X6 (66).

Family POLYTREMARIIDAE Wenz,
1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Polytremariinae WENZ, 1938) I

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 O'ORBIGNY, 1850 ["Pleurotomaria

eatenata oEKoNINCK, 1843]. With series of ex
halant tremata; grooved extension of columellar
lip curving around umbilicus. L.Carb., Eu.-
FIG. 131,2. "P. catenata (oEKoNINCK), Belg.;
showing tremata and curved pulley-like inner lip;
X2.7.

Plocostoma GEMMELLARO, 1889 ["Pleurotomaria
(Ploeostoma) neumayri; SD KNIGHT, 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.--FIG. 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 KITTL, 1891 ["Pleurotomaria delieata

LAUBE, 1868; SD DIENER, 1926]. With characters
of family; ornament spiral threads sometimes can·
cellated by collabrals. M.Trias.( Ladin.}, Eu.-
FIG. 133,1. "L. delieata, 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.
Schizogonium KOKEN, 1889 ["Pleurotomaria sealaris

MUNSTER, 1841; SD DIENER, 1926]. Anomphalous
to broadly phaneromphalous; both carinae well
defined. M.Trias.(Ladin.), Eu.--FIG. 132,1. OS.
sealare, S.Tyrol; X 4 (89).

Pseudoschizogonium KUTASSY, 1937 ["Po turricula
tum]. Depressed-turbiniform, phaneromphalous;
selenizone nodose, with nodes continued by proso
cline collabral ridges on horizontal upper whorl
face. U.Trias.(Carn.} , Eu.--FIG. 133,3. "P.
turriculatum, Hung.; 3a-c, X1.5, 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 KITTL, 1891 ["Pleurotomaria delphinula

LAUBE, 1868 (pro Delphinula cancellata KLiPSTEIN,
1845, non KIENER, 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.-
FIG. 133,4. ·Z. delphinula (LAUBE), 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 KITTL,

1891 (non HALL & CLARKE, 1888)] ["Pleuroto
maria bronni KLiPSTEIN, 1845 (=P. plana KLlP
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.--FIG. 133,2.
"K. bronni (KLIPSTEIN), S.Tyrol; 2a,b, X3 (64).
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FIG. 131. Pleurotomariacea (Polytremariidae, Pleurotomariidae) (p. 1217-1220).
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FIG. 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 LAUBE, 1870 [.SigarettlS carinatus

MUNSTER, 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. -- FIG.
133,5. T. carinata (MUNSTER), M.Trias.(Ladin.),
S.Tyrol; 5a,b, X2 (89).

Family PLEUROTOMARIIDAE
Swainson, 1840

[nom. corrUI. KING, 1850 (tX 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. Trias.-Rec.
Pleurotomaria DEFRANCE, 1826 [validation, ICZN

pend.] [·TrochtlS angliClls J.SOWERBY, 1818; SD
S.P.WOODWARD, 1851] [=Pleurotomarium DE
BLAINVILLE, 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.lur.-L.Crel.(Apt.}, cosmOp.--FIG. 131,4. ·P.
anglica (SOWERBY), L.Lias., Fr.; XO.7 (111).

Bathrotomaria Cox, 1956 [·Trochus retiCtilalus 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-

tion, just overlapped on spire, delimiting base;
selenizone at ramp angle; ornament spiral threads
commonly cancellated by collabral threads. L.lur.
U.Cret.(Senon.), cosmop.--FIG. 131,3. B. reli
mlala (J.SOWERBY), U.Jur.(Kim.), Eng.; XO.8
(232).

Leptomaria E. EUDES-DESLONGCHAMPS, 1864 [.Pleu
rOlomaria amoena J. A. EUDES-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.lur.( Baj.}-U.Cret.(Dan.),
cosmop.--FIG. 131,5. • L. amoena (J.A.EuDES
DESLONGCHAMPS), M.Jur.(Baj.), Fr.; X 1.3 (111).

Stuorella KITTL, 1891 [·Trochus mbconcavus MUN
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. (Cam.) , Eu.--FIG. 131,7. ·S. mbconcava
(MUNSTER), M.Trias.(Ladin.), S.Tyrol; X3 (89).

Pyrgotrochus P.FISCHER, 1885 [.Pleurolomaria
bilorqttala J.A.EuDES-DESLONGCHAMPS, 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.lur.-M.Crel.(Cenom.}, cosmop.--FIG. 134,2.
·P. bilorquatus (J.A.EuDES-DESLONGCHAMPS, M.
Lias, Fr.; Xl (111).

Conotomaria Cox, 1959 [·PleurOlomaria 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.lur.( Baj.)-U.Crel.(Senon.), cosmop.-
FIG. 131,9. ·C. mailleana tD'ORBIGNY), M.Cret.
(Cenom.), Fr.; Xl (110).

Obornella Cox, 1959 [·Pleurolomaria plicopunclata
J.A.EuDES-DESLONGCHAMPS, 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.lur.(U.Lias.}-U.lur.
(Oxford.), Eu.--FIG. 131,1. ·0. plicopunclala
(J.A.EuDES-DESLONGCHAMPS), M.Jur.(Baj.), Fr.;
la,b, Xl (111).

Che10tia BAYLE in P. FISCHER, 1885 [·Pleurolomaria
concava DESHAYES, 1832]. Cyrtoconoid, rather
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FIG. 133. Pleurotomariacea (Schizogoniidae, Laubellidae, Zygitidae, Kittlidiscidae, Temnotropidae)
(p.12l7-1219).

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; labra!
slit narrow and very long, said to extend back for
more than a whorl from aperture. Eoc., Eu.

Perotrochus P.FISCHER, 1885 ['Pleurotomaria quoy
ana FISCHER & BERNARDI, 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.--FIG. 131,8. ·P. quoyana (FISCHER
& BERNARDI), Rec., Carib.; XI (147).

Mikadotrochus LINDHOLM, 1927 ['P!ellrotomaria
beyricIJi HILGER, 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.-
FIG. 134,1. ·M. beyrichi (HILGER), Rec.; XO.7
(173).

Entemnotrochus P.FISCHER, 1885 ['Plellrotomaria
adanSOIliana CROSSE & FISCHER, 1861]. Trochiform,
rather broadly phaneromphalous; whorls feebly
convex or obtusely angular, last one angular at

periphery of rather flattened base; selenizone mod
erately broad, above mid-whorl, with well-marked
lunulae; ornament obscure spira! 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. -- FIG.
131,10. ·E. adansoniana (CROSSE & FISCHER), Rec.,
Carib.; XO.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 funnel-like de
pression affecting last whorl only; peristome
discontinuous. U.Trias.(Rhaet.)-U.Jur.
Trochotoma J.A.EuDES-DESLONGCHAMPS, 1843 [·T.
conllioides; SD S.P.WOODWARD, 1851] [=Ditre
,!wria D'ORBIGNY, 1843; Rimuills D'ORBIGNY, 1842
(nom. nlld.)]. Columellar lip emerging from basal
depression, strongly inclined, without denticula
tions; outer lip strongly prosocline. V.Trias.
(Rhaet.) -V.jur.(Portland.), Eu.
T. (Trochotoma). Spire moderately elevated, coni
calor gradate; selenizone above mid-whorl, at
ramp angle when this is present; peripheral carina
frequent, delimiting base; ornament spiral cords.
V.Trias.( Rhaet.)-V.jllr.(Portland), Eu. -- FIG.
135,1. T. bicarinata (D'ORBIGNY), M.Lias., Fr.;
1a,b, XI (Ill).

T. (Discotoma) HABER, 1934 ['Ditremaria amata
D'ORBIGNY, 1850]. Very depressed, whorls in-
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FIG. 134. Pleurotomariacea (Pleurotomariidae)
(p./219-/220).

creasing rapidly in diameter; ornament of upper
face transverse folds crossed by spiral cords. M./llr.
(Bathon.)-U./ur.(Portiand.), Eu.--FIG. 135,2.
°T. (Discotoma) amata (D'ORBIGNY), M./llr.
(Callov.), Fr.; 2a,b, X I (III).

Valfinia Cox, 1958 [pro Didymodon P.FISCHER,
1885 (non BLAKE, 1863)] [OTroc!lIts qllinqllecinc
tllS ZIETEN, 1832]. Like T"oc!lOtoma (s.s.), but
with I or 2 blunt denticles on columellar lip;
spiral cords beaded. /lIr., Eu.--FIG. 135,3. "v.
tlltlrmanni (DELoRIOL), V.Jur. (Kimm.), Fr.; 3a,b,
xU (111).

Family SCISSURELLIDAE Gray, 1847
[nom. transl. GRAY, 1857 (ex Scissurellina GRAY, 1847)]

[Help in preliminary organization of data was given by Miss
GRACE JOHNSON and is here acknowledged.)

Shell small, porcelaneous except for thin
nacreous layer within; few-whorled, tur-

binate to depressed; outer lip with slit or
hole; operculum round, multispiral, with
central nucleus (138, 147). U.Cret.-Rec.
Scissurella D'ORBIGNY, 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.-
FIG. 136,1. °S. laevigata, Rec., MediI.; 1a,b,
XIS (213).

S. (Anatoma) WOODWARD, 1859 [°S. crispata
FLEMING, 1828] [=Schizotroc!zus MONTEROSATO,
1877 (obj.)]. Spire somewhat elevated; slit on
middle portion of whorl, selenizone weak. Plio.
Rec., cosmop.--FIG. 136,4. °S. (A.) crispata,
Rec., North Sea, XIO (147).

Incisura HEDLEY, 1904 [OScisSllrella Iyttletonensis
SMITH, 1894]. Auriform, last whorl large; slit in
outer lip short. Rec., Australasia.
I. (Incisura). Whorls smoolh. Rec., N.Z.--FIG.

136,3. °1. (I.) lyttletonensis (SMITH), Rec., N.Z.,
XIS (147).

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

Sinezona FINLAY, 1927 [OScissurella brevis HEDLEY,
1904] [=Sc!lismope 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.-
FIG. 136,2. °S. brevis (HEDLEY), Rec., N.Z.; XIS
(147) .

Family HALIOTIDAE Rafinesque, 1815
[nom. lransl. et correct. FLEMING, 1822 (ex Haliotidia
RAFINESQUE, 1815, subfamily name)] [=Schismatobranchia

GRAY, 1821J

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.
?Cl'et., Mio.-Rec.

Records of Haliotis from the Cretaceous
need confirmation. H. antiqua BINKHORST,

1861, from Maastricht, was thought by
KAUNHOWEN (1898) to be a trochid. The
type of H. cretacea LUNDGREN, 1894, from
Sweden, needs re-investigation. H. lomaen-
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FIG. 135. Pleurotomariacea (Trochotomidae) (p. 1220-1221).

sis ANDERSON, 1902, Chico Group of Cali
fornia, was rejected as a haliotid by WOOD
RING (1931) but accepted by VOKES (1935).

The researches of CROFTS (1929, 1937,
1955) on the anatomy and larval ontogeny
of this family, and of YONGE (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 LINNE, 1758 [·H. asinina,o SD MONTFORT.

1810] [=Teinotis ADAMS & ADAMS, 1854 (obj.);
Haleotis BINKHORST, 1861 (obj.); Tinotis FISCHER,
1885 (obj.)]. ?Cret., Mio.-Ree., 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.
Ree., IndoPac.--FIG. 137,4. ·H. (H.) asinina,
Philippines; XO.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. Ree., S.Am., S.Afr.

H. (Exohaliotis) COTTON & GODFREY, 1933 [·H.
eyclobates PERON & LESUEUR, 1816]. Almost cir
cular; spire more elevated than in other sub-

genera; ornament numerous nodose spiral cords
and collabral rugae. Ree., Austral.

H. (Marinauris) IREDALE, 1927 [·M. meleulus,o
SD WENZ, 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. Ree.,
Austral.

H. (Notohaliotis) COTTON & GODFREY, 1933 [·H.
naevosa MARTYN, 1784 (not binominal) =H.
mbra 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.--FIG. 137,3. ·H. (N.) rubra
LEACH, Rec.; XO.7 (213).

H. (Ovinotis) COTTON, 1943 [·H. ovina GMELlN,
1791]. Tremata on tubular projections situated
on angulation less pronounced than in N.
(Noto/wliotis),o ornament knobby, transverse ribs
oblique to collabral lines, and obscure spiral
threads. Mio.-Ree., IndoPac.-Austral.

H. (PadoIlus) MONTFORT, 1810 [·P. rubieundus
MONTFORT (non Haliotis rubieunda RODING,
1798) ?=H. sealaris LEACH, 1814, or perhaps H.
parva LINNE, 1758] [=Neohaliotis COTTON &

GODFREY, 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 ncar perilJhery. Ree.,
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Austral.-IndoPac.-S.Afr.--FIG. 137,2. H. (P.)
scalaris LEACH, Austral.; X 0.5 (168).

H. (Paua) FLEMING, 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. (SanhaJiotis) 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 & GAIMARD, 1834, ?=H. laevigata
DONOVAN, 1808]. Large; whorls evenly convex,
smooth except for almost obsolete spiral striae;
tremata small, flush. Rec., Austral. '

H. (Sulculus) ADAMS & ADAMS, 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.--FIG. 137,1.
H. (S.) tt/berct/lata LINNE, Rec., Guernsey; la,b,
abapertural and apertural sides, X I (213).

PLEUROTOMARIACEA
Family UNCERTAIN

?Ceratopea ULRICH, 19II [*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,

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.--FIG. 138,1.
*C. keithi, Va.; IC,d, views of operculum from
below and above; 1b, view showing peripheral
carina; la, oblique view into attachment pit; all
XI.

Spirotomaria KOKEN, 1925 [*Plet/rotomaria rudis
sima KOKEN, 1897]. Turbiniform; narrowly
phaneromphalous; labrum gently prosocIine and
convex above selenizone and also below except
close to selenizone; numerous spiral threads. M.
Ord., Eu.--FIG. 138,6. *S. rttdissima (KOKEN),
Est.; X I (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. V.Sil.,
Eu.--FIG. 138,4. *P. abe/Tans (PERNER), Czech.;
X 2.7.

Platyconus PERNER, 1907 [*Pleurotomaria (Platy
contlS) inct/mbens]. 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. V.Sil., Eu.--FIG. 138,5. *P. incum
bens (PERNER), Czech.; X I.

Gyroma OEHLERT, 1888 [*Plet/rotomaria 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
Ptyc!zozone PERNER.] L.Dev., Eu.--FIG. 138,3.
*P. baconnierensis (OEHLERT), Fr.; X3.7 (108).

Trachybembix J.BOHM, 1895 [*Plet/rotomaria it/no
nis KITTL, 1894; SD DIENER, 1926J [=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.--FIG. 138,2. *T. iunonis (KITTL),
S.Tyrol.; X 1.5 (65).

TransylvaneJla KUTASSY, 1937 [*T. acmaeiformis].
Low trochiform, broadly phaneromphalous, sharp
ly carinate at periphery; spire coeloconoid, its
whorls flat, with spiral cords; selenizone just above
periphery; aperture low, oblique. V.Trias.( Carn.) ,
Eu.--FIG. 123,5. *T. acmaeiformis, Hung.;
X 1.5 (84).
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FIG. 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
withi"n 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

gastropods of the Paleozoic and Mesozoic,
but are here greatly reduced. According to
either conception, they include only extinct
forms. 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

© 2009 University of Kansas Paleontological Institute



Archaeogastropoda-Pleurotomariina-Fissurellacea /225

$pirotomorio

Ptychozone

Trochybembix

Cerotopeo

lc

FIG. 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
nona KOKEN, 1896; Pseudeunema COSSMANN,
1899 (pro Gonionema KOKEN, 1896); Nemato
troc/ws KOKEN, 1925]. With subangular labral
sinus culminating on median of 3 spiral carinae;
narrowly phaneromphalous; ornament cancellate.
M.Ord., Eu.--FIG. 139,6. ·P. gracilis, Swed.;
X 2.7.

Trochonema SALTER, 1859 [·Plellrotomaria tlmbili
cata HALL, 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.

--FIG. 139,7. ·T. (T.) umbilicatllm (HALL),
M.Ord., Can.(Que.); X2.

T. (Eunema) SALTER, 1859 [·Eunema strigilla
tllm]. Much like Trochonema (s.s.) but with
high spire. M.Ord.-U.Sil., N.Am.-Eu.--FIG.
139,1. ·T. (E.) strigillalllm (SALTER), M.Ord.,
Can.(Que.); X 1.3.

T. (Trochonemopsis) MEEK, 1872 [·Trochonema
tricarillata]. Much like Trochonema (s.s.) but
with 3 spiral angulations; suture not channeled.
L.Dev., N.Am.--FIG. 139,2. "T. (T.) tricari
nalllm (MEEK), L.Dev., Ohio; X 1.3.

Amaurotoma KNIGHT, 1945 [·Plellrotomaria sub
sinllata MEEK & WORTHEN, 1861]. Turbiniform,
with shallow sinus high on labrum; ornament of
spiral cords and collabral threads (72, p. 583).
Miss.-Penn., N.Am.--FIG. 139,4. • A. SlIbsinuata
(MEEK & WORTHEN), M.Penn., Ill.; X5.

Cyclobathmus KNIGHT, 1940 [.Trepospira haworthi
BEEDE. 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.--FIG. 139,3. "c. haworthi
(BEEDE), M.Perm., Tex.; X8.

?Cyclites KNIGHT, 1940 [·Pleurotomaria multili
neata GIRTY, 1908, =Wortlleniopsis depressa
BEEDE, 1907]. Low, turbiniform, slightly gradate;
channel within shoulder angle; ornament of
spiral cords or threads (68, p. 310). M.Perm., N.
Am.- C.Asia-SC.Asia-SE.Asia.--FIG. 139,5. C.
depresSlls (BEEDE), Tex.; X6.
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FIG. 139. Trochonematacea (Trochonematidae) (p. 1225).

Superfamily FISSURELLACEA
Fleming, 1822

[nom. transl. Cox, 1959 <ex Fissurelladae FLEMING, 1822) I
[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
[nom. correct. D'ORBIGNY, 1839 (pro Fissurelladae FLEMING,

1822) ]

With characters of superfamily. Trias.
Rec.

Subfamily EMARGlNULINAE Gray, 1834
[nom. trans!. 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. conical [=Ernar

ginlfllfs MONTFORT, 1810 (obj.); Imarginula GRAY,

1821 (obj.)]. Slit of varying extent; apex varying
in position; no septum within. ?M.Trias., L.Jttr.

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.--FIG. 140,/. "E.
(E.) conica, Rec., Eng.; la-c, X3 (184).

E. (Altomarginula) HABER, 1932 ["E. desnoyersi
J.A.EuDES-DESLONGCHAMPS, 1842]. Very elevated,
with apex pointing to rear and located above
margin; slit deep, selenizone in well-impresseo
groove; ornament radial threads. M.Jttr.( Eathon.).
Eu.--FIG. 140,7. "E. (A.) desnoyersi, Fr.; X3
(147).

E. (Arginula) PALMER, 1937 ["E. arata CONRAD,
1933]. Larger than E. (Emarginttla), 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.--FIG. 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. (Ernar-

© 2009 University of Kansas Paleontological Institute



A rchaeogastropoda-Pleurotomariina-Fissurellacea 1227

Touschia

lOb
Puncturellopsis

100

8
Montfortulo

7b
Altomorginulo

Bolinula

5c
Emorginello

50

70

3c Entomello

3b

30

4b
Hemitomo 6a

Montfortio

Emorginulo

20

FIG. 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) lREDALE, 1924 [·E. connectens
THIELE, 1924]. Apex posterior, incurved; slit
very long. Rec., S.Pac.

E. (Tauschia) HABER, 1932 [·E. ortlzogonia
TAUSCH, 1890]. Like Emarginula (s.s.) but with
raised riblike selenizone. L.II/r., Eu.-Afr.--FIG.
140,11. ·E. (T.) ortlzogonia TAUSCH, L.Lias.,
S.Tyrol; 11a,b, X 1.5 (147).

Austriacopsis HABER, 1932 [·Riml/la austriaca
HORNES, 1853]. Patelliform, apex not far from
median; exhalant outlet an elongate trema be
tween apex and middle of anterior margin. lur.
A. (Austriacopsis). Not greatly elevated; trema

pyriform, midway between apex and anterior
margin, tapering anteriorly to narrow slit; orna
ment moderately strong radial ribs. It/r.( Lias.
Portland.), Eu.--FIG. 140,9. ·A. (A.) at/striaca
(HORNES), L.Lias., Aus.; 9a,b, XI.5 (147).

A. (Puncrurellopsis) HABER, 1932 [.Fissl/rella
acuta J.A.EuDES-DESLONGCHAMPS, 1842]. Ele
vated; trema elliptical, near apex; ornament ra
dial threads. M.lt/r.( Bai.-Batlzon.) , Eu.--FIG.
140,10. • A. (P.) acula (J.A.EuDES-DESLONG-

CHAMPS), M.Jur.(Bathon.), Fr.; lOa,b, X 1.5
(147).

A. (Balinula) DACQUE (ex HABER, MS.), 1933
[·Emarginl/la? triolltina GRECO, '1899j. Elevated;
trema pyriform, elongate, near anterior margin;
ornament cancellate. M.II/r.( Aalen.-Bai') , Eu.
--FIG. 140,6. ·A. (B.) trionlilla (GRECO), M.
Jur.(Aalen.), Italy; 6a,b, 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) IREDALE, 1915 [.Emargimtla
mgosa Quay & GAIMARD, 1834] [=Plagiorllytis
FISCHER, 1885 (Ilon CHAUDOIR, 1848)]. Internal
groove distinct. Plio.-Rec., Australasia.--FIG.
140,8. ·C. (M.) mgosa (Quay & GAIMARD), Rec.,
Austral., Xl (147).

Emarginella PILSBRY, 1891 [·Emargillllia cuvieri
AUDOUIN, 1826]. Shell coarsely latticed; mantle
partially enveloping shell. Rec., E.Afr.-E.Indies.
--FIG. 140,5. ·E. clIl,ieri (AUDOUIN), Rec., Red
Sea; Xl (H7).

Emersonia HABER, 1932 ['Cemoria coslala EMER
SON, 1870]. Small, cap-shaped, with posteriorly
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FIG. 141. Fissurellacea (Fissurellidae--Emarginulinae) (p./228-/230).

pointing, hooklike, almost terminal apex; narrow
exhalant slit extending halfway to apex from
anterior margin and funnel-shaped internal plate
lowards apex from extremity of slit; ornament
radial riblets of 2 orders, collabral threads in in
tervals. L.lllr., Eu.--FIG. 141,1. "E. coslala
(EMERSO"), M.Lias .. Ger.; exterior, interior show
ing septum. 1a,I>, X4 (181).

Hemitoma SWAI:-:SO:-:, 1840 [" Palclla Iri,wlala
SOWERBY, I ~23, ex HUMPHREY MS (l1on GMELlN,
1791) =P. o'"loradiala GMELlN, 1791] [=SlII>
emargil1l1la GRAY, 1847 (obj.); Siplzol1ella IssEL,
1869 (11011 HAGENOW, 1851)]. Shell low to mod
erately 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; se1enizone not forming a
Slout ridge; posterior slope not concave. Rec.,
Carib.--FIG. 140,4_ "H. (H.) ocloradiala
(GMELlN), Rec., W.Indies; 4a,b, Xl (147).

H. (Montfortia) REcLUZ, 1843 ["Emarginllia
allslralis QUOY & GAIMARD, 1834; SD IREDALE,

1915]. Selenizone forming stout ridge; anterior
slope com"ex. posterior concave behind apex. Eoc.
Rec., Eu.-N.Am.-S.Am.-S.Pac.--FIG. 140,2. H.
(M.) aWlralis (QUOY & GA"IARD), Rec., Austral.,
Xl (147).

H. (Montfortista) 1REDALE, 1929 [" M. excenlrica].
With concentric latticing. Rec., Austral.

Loxotoma FISCHER, 1885 ["Emargil1l1la neocomiel1
sis D'ORBIGNY, 1843]. Like Emargimtla (s.s_) but
asymmetrical, selenizone and marginal exhalant
,lit forming an acute angle with mid-line of shell.
U.lllr.(Portlal1d.}-Eoc., Eu. -- FIG. 141,7."L.
l1eocomiel1sis (D'ORBI<;"Y), L.Cret. (Neocom.), Fr.;
7a,b, X2 (110).

Notomella COTTON. 1957 ("Emargil1l1la cal1dida A.
ADMIS, 1852] [=El1lomella COTTON, 1945 (11011

COSSMANN, 1888)]. Resembling Emargil1l1la, ovate,
depressed-conical, apex recurved; anal slit long
and narrow. Terl.-Rec., Australasia-IndoPac.-
FIt;. 141,5. "N. cal1dida (A.ADMIS), Rec., E.Indies;
5a,b, X2 (216).

Puncturella LOWE, 1827 ["Patella noaclzina LINNE,
1758] [=Cemoria LEACH, 1852 (non RISSO,
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FIG. 142. Fissurellacea (Fissurellidae--Diodorinae, Fissurellinae) (p. 1230-/231).

[*C. pelex]
Perforation at
groove visible.

1826); Sipho BROWN, 1827 (non FABRICIUS, 1823);
Vaeerra IREDALE, 1924 (non GODMAN, 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. Eoe.-Ree.
P. (Puncturella). Perforation near summit, apex

recurved, persistent in adult. Oligo.-Rec., Eu.
N.Pac.--FIG. 141,3. *P. 1l0aehina (LINNE),
Rec., Norway; 3a,b, X2 (147).

P. (Altrix) PAUIER, 1942 [*Fisst/rella altiO/'
MEYER & ALDRICH, 1886] [=Folia PALMER, 1937
(non LOH"AN, 1892)]. Apex truncated by a con
stricted perforation; internal septum thin. M.Eoe.,
SE.USA.

P. (Cranopsis) A.ADA'IS, 1860
r=Rinllllallax IREDALE, 1924].
miuu!e of anterior slope; internal
l'lio.-Rec., Eu.-IndoPac.

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

P. (Rixa) IREDALE, 1924 [*Glyphis watsoni BRA-

ZI ER, 1894]. Apex truncateu, closed posteriorly
by internal shelf. Rec., Austral.

Rimula DEFRANCE, 1827 [*R. blainlJilli; SD GRAY,
1847] [=Rinllllaria WALDHEIM, 1834 (obj.)].
Apical whorls present, inclined to right; perfora
tion on anterior slope, long and narrow; no in
ternal septum. Cret.-Ree., Eu.-N.Am.-S.Am.-Indo
Pac.--FIG. 141,2. *R. blainlJilli, Eoc., Fr.; 2a-e,
X5 (147).

Rimulopsis HABER, 1932 [.Em argint/la gold/tlssi
ROEMER, 1836]. Small, cap-shapeu, apical region
narrow, extending well beyond posterior margin,
apex slightly recurved; ornament symmetrical ra
uial ribs and collabral threads. Elliptical trema
on anterior slope. Jt/r., Eu.
R. (Rimulopsis). Anterior slope with broad median

rib bearing selenizone and small trema placed
some distance from anterior margin. Jt/r.( Lias.
Portland.}, Eu.--FIG. 141,6. A. deslongclwmpsi
(COSS"ANN), M.jur.(Bathon.), Eng.; 6a,b, X6
(10'1).

R. (Koniakaua) DACQUE, 1933 (ex HABER MS)
[.Rimt/la nlllltistriata ZITTEL, 1873]. Trema
midway between apex and margin; selenizone in
ueep groove. U'/t/r.(Tithon.), Eu.--FIG. 141,8.
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*R. (K.) multis/l'iata (ZITTEL), Czech.; 8a,b, X5
(157).

Scutus MONTFORT, 1810 [*S. antipodes] [=Par
mophorus DEBLAINVILLE, 1817 (obj.); Parmophora
DESMAREST, 1859 (obj.); Parmaphora BOWDlCH,
1822 (obj.); Scutum SOWERBY, 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 anleriorly,
smooth. Mio.-Rec., Eu.-IndoPac.-Australasia.-
FIG. 141,9. *S. (S.) antipodes, Rec., SE.Austral.;
XO.5 (147).

S. (Nannoscutum) IREDALE, 1937 [*N. /orsythi].
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 GRAY, 1847 (obj.)]. Surface
radiate-cancellate; apex entire, posterior, recurved;
margin crenulate within, sinuate anteriorly. Mio.
Rec., Australasia-lndoPac.-Antarct.
T. (Tugali). Apex at posterior third. Mio.-Rec.,

IndoPac.-Australasia.--FIG. 141,4. *T. (T.)
parmophoidea (QUOY & GAIMARD), Rec., N.Z.;
4a,b, XO.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.ADAMS, 1860 [·Z. calceolina] [=Crepi
emarginula SEGUENZA, 1880; Legrandia BEDDOME,
1883 (non HANLEY, 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.--FIG. 141,10. *Z. calceolina,
Rec., Japan; lOa,b, X4 (191).

Z. (Nesta) H.ADAMS, 1870 [·N. candida]. 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 LINNE, 1758] [=Fissttridea
SWAINSON. 1840; Glyphis CARPENTER, 1857 (non
AGASSIZ, 1843); Capiluna GRAY, 1857; Monodilepas
FINLAY, 1927]. Ornament cancellate; margin in a
single plane, crenulate within. V.Cret.-Rec., Afr.
N.Am.-S.Am.-Pac.-Austral.
D. (Diodora). Perforation o\'al, at apex. V.Cret.

Rec., Afr.-N.Am.-S.Am.-W.Pac.-S.Pac. -- FIG.

142,10. ·D. (D.) graeca (LINNE), Rec., Medit.;
Xl (147).

D. (Austroglyphis) COTTON & GODFREY, 1934 [*D.
lincol~ensis COTTON, 1930]. Perforation rec
tangular. Rec., Austral.

D. (Elegidion) IREDALE, 1924 [.D. audax]
[=Eligidion COTTON & GODFREY, 1945 (errore)].
Perforation on anterior slope. Rec., Austral.

Megathura PILSBRY, 1890 [·M. cali/ornica = Fis
surella crenulata G.B.SOWERBY, 1825] [=Macro
clzasma DALL, 1915 (obj.)]. Large, perforation
large, oval; muscle scar faint; surface radiately
striate; inner margin finely erenulate. Plio.-Rec.,
Japan-W.N.Am.--FIG. 142,8. *M. crenulata
(SOWERBY), Rec., Calif.; 8a,b, X3 (147).

Pseudofissurella HABER, 1932 [*Fissurella corallensis
BUVIGNIER, 1852]. Small, rather high, apex just
posterior to median, perforation small, with slight
posterior slant; ornament fine rounded radial rib
lets. lur., Eu.--FIG. 142,6. ·P. corallensis (BuVIG
NIER), U.Jur.(Raurac.), Fr.; 6a,b, x7.5 (147).

Stromboli BERRY, 1954 [*Fissurella beebei HERT
LEIN & STRONG, 1951]. Perforation slanting, slight
ly in front of apex. Rec., C.Am.--FIG. 142,4. *S.
beebei (HERTLEIN & STRONG), Rec., W.Mex., XO.5
( 192).

Subfamily FISSURELLINAE Fleming, 1822

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

Fissurella BRUGUIERE, 1789 [*Patella nimbosa
LmNE, 1758; SD LAMARCK, 1799] [=Fissurellus
DEMoNTFORT, 1810 (obj.)]. 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.--FIG. 142,12. ·F. nim
bosa (LINNE), Rec., W.Indies; XO.7 (147).

F. (Balboaina) PEREZ-FARFANTE, 1943 [*Patella
picta GMELlN, 1791 J [=Balvoina CARCELLES,
1951 (errore); Balboina PEREZ-FARFANTE, 1952
(errore)]. Like F. (Fissurella) but larger, in
ternal callus broader. Rec., southern S.Am.

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

F. (Clypidella) SWAINSON, 1840 [*Patella ptlStula
GMELlN, 1791 (non LINNE, 1758) = F. punctata
FISCHER, 1857]. Depressed, saddle-shaped, ends
elevated; perforation in front of middle; margin
somewhat crenulate. Rec., Atl.-W.Indies.

F. (Cremides) ADA~IS & ADAMS, 1854 [·F. alabas
trites REEVE, 1849; SD COSSMANN & PEYROT,
1917]. Perforation central, shell with well-de
veloped radial ribs; inner margin crenulate.
Oligo.-Rec., N.Am.-C.Am.

Amblychilepas PILSBRY, 1890 [.Fissttrella trapezina
G.B.SoWERBY, 1835 = F. jal'anicensis LAMARCK,
1822] [=Sophismalepas IREDALE, 1924]. Saddle-
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shaped, shell elevated at ends; hole large; margins
of shell thickened, not erenulate. Rec., S.Atl.-S.
Pac.--FIG. 142,7. *A. jatJanicensis (LAMARCK),
Rec., Austral.; 7a-c, Xl (147).

Atractotrema COSSMANN, 1888 [*Fissurella grata
DESHAYES, 1861]. Small, perforation in front of
apex, obovate; sculpture faint. Eoc., Eu.--FIG.
142,1. *A. grata (DESHAYES), Eoc., Fr.; X3 (177).

Cosmetalepas IREDALE, 1924 [*FissU/:ella concatenata
CROSSE & FISCHER, 1864] [=Profissttrellidea W ENZ,
1938]. Thin, depressed, surface with small rounded
pits; perforation large, oblong. Mio.-Rec., Austral.

Fissurellidea D'ORBIGNY, 1841 [*F. megatrema =
Fissurella Iziantttla 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.
--FIG. 142,5. *F. (F.) Iziantula (LAMARCK),
Rec., Arg.; 5a-c, Xl (147).

F. (Pupillaea) G.B.SOWERBY, 1835 [*Fisstlrella
aperta G.RSOWERBY, 1825] [=Pupilia, Papillaea
"GRAY" of authors, spelling errors]. Marginal rim
depressed; perforation eccentric. Plio.-Rec., S.Am.
S.Afr.

Lucapina G.B.SOWERBY, 1835, ex GRAY MS [*Fis
SIIrella cancellata G.B.SOWERBY, 1835 (non GRAY,
1825) = Foraminella sowerbii SOWERBY, 1835 ex
GUlLDING MS] [=Foraminella SOWERBY, 1835 ex
GUiLDING MS (obj.); Chlamydoglyplzis PILSBRY,
1890]. Inner margin not thickened, finely crenu
late. Mio.-Rec., W.Indies-W.N.Am.--FIG. 142,
2. *L. sowerbii (SOWERBY), Rec., Fla.; X1.5 (2).

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

Macroschisma G.B.SOWERBY, 1839, ex GRAY MS
[*Patella macroscllisma SOLANDER, 1786, ex
HUMPHREY MS] [=Macrochisma GRAY, 1840;
Maclzrocllisma 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.--FIG. 142,3. *M. macrosclzisma (So
LANDER), Rec., Austral.; X1.5 (219).

M. (Dolichoschisma) IREDALE, 1940 [*M. prodttcta
A.ADAMS, 1854]. With broad raised ridge from
perforation to anterior margin. Rec., Australasia.

M. (Forolepas) IREDALE, 1940 [*M. tasmaniae
G.B.SOWERBY, 1862]. Shell and perforation
broader than in M. (Macrosclzisma). Rec., Aus
tralasia.

Megatebennus PILSBRY, 1890 [*Fisstlrellidea bi
macttlata DALL, 1872]. More elevated than Fis
stIrellidea. Plio.-Rec., W.N.Am.-Austral.--FIG.
142,9. *M. bimaClilatlis (DALL), Rec., Calif., XI
(147).

Suborder PATELLINA von Ihering,
1876

[nom. transl. Cox & KNIGHT, herein (ex Patelloidea VON
IHERING. 1876)] [=Cyclobranchia (GOLDFUSS, 1820, parrim)
GRAY, 1821; Docoglossa TROSCHEL, 1866; Onychoglossa SARS,
1878; Phyllidiobranchia LANKESTER, 1883; hiterocardes PER-

RIER, 1889; Heterocardia BERNARD, 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. THIELE, 1925 (ex Patellidae, nom correct.
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

COSSMANN, 1904]. Externally resembling Lepetop
sis but musculature entirely unknown. [Existence
of supposed muscle scars described and figured
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FIG. 143. Patellacea (Metoptomatidae)
(p./231-/232).

2

Symmetrocopulus

FIG. 144. Patellacea (Symmetrocapulidae)
(p./232).

3a, from above; 3b, interior showing scar (upper
part anterior); 3e, left side; all X 1.3.

?Family SYMMETROCAPULIDAE
Wenz, 1938

[nom. trans!. et correct. Cox, herein (ex Symetrocapulinae
WENZ, 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.-fur., ?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 DACQUE, 1933 [.Patella rugosa

J.SOWERBV, 1816 (non RODING, 1798) = ·P. tes
soni J.A.EuDES-DESLONGCHAMPS, 1843] [=Sym
etroeapulus HABER, 1932 (nom. nud.)]. Rather
large; beak at anterior third to quarter of length;
ornament radial riblets and concentric folds. Ivr.,
?Cret., Eu.--FIG. 144,1. '5. rugosus (J.SOWER
BY), M.Jur.(Bath.), Fr.; 1a,b, from above and left
side, X2 (147).

?Phryx BLASCHKE, 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.--FIG. 144,2. "'P. bilateralis,
M.Trias.(Ladin.), S.Tyrol; right side, XI (147).

2bMetoptomo

Poloeoscurrio

by PERNER cannot be verified; possibly congeneric
with Lepetopsis.] M.Sil., Eu.--FIG. 143,1. "'P.
ealyptrata, Czech.; 1a,b, from above and left side,
X 2.7.

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.-
FIG. 143,2. "'M. oblonga, L.Carb., Eng.; 2a, in
terior, showing muscle scars; 2b, steinkern, right
side; X2.

Lepetopsis WHITFIELD, 1882 ['Patella levettei
WHITE, 1882]. Thin patelliform, with open horse
shoe-shaped muscle scar; apex slightly in front of
center, posterior slope convex, anterior straight or
concave. Miss.-M.Perm., N.Am.-Eu.-SE.Asia.-
FIG. 143,3. 'L. levettei (WHITE), M.Miss., Ind.;
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FIG. 145. Patellacea (Acmaeidae--Acmaeinae)
(p.1233-1234).

ing anteriorly; broad, smooth sulcus runs from
apex to rounded lobelike projection of anterior
margin; remainder of surface radially costate. M.
Il/r.( Bathon.)-U.lur.( Oxford.), Eu.--FIG. 145,2.
·D. appelldiCl/lata (J.A.EuDES-DESLONGCHAMPS),
M.Jur.(Bathon.), Fr.; 2a-c, from above, anterior.
and left side. X I (147).
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Family ACMAEIDAE Carpenter, 1857
Shell conical, porce1aneous; respiratory

organ a single ctenidium, no branchial cor
don. M.Trias.-Rec.
Scurriopsis GEMMELLARO, 1879 ['5. nel/mayri; SD

HABER, 1932]. Shell variably elevated, apex slight
ly or well anterior to median; ornament collabral
threads with radial elements variable. M.Trias.
V.lur., ?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.-V.lur.,
Eu., N.Afr.--FIG. 145,8. '5. (5.) nel/mayri,
L.Lias., Sicily; 8a,b, from above and left side,
X I (130).

S. (Hennocquia) WENZ, 1938 (ex HABER, 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.lur.(L.Lias.), Eu.--FIG. 145,6. '5. (H.)
lzennocquii (TERQUEM), Fr.; 6a,b, from above
and right side, X I (224).

S. (Dietrichiella) WENZ, 1938 (ex HABER, 1932,
nom. nud.) ['Patella kindopensis DIETRICH,
1914]. Small, moderately elevated, rather nar
rowly elliptical; apex well anterior; radial rib
lets very obscure. V.lur., ?L.Cret., E.Afr.-Eu.-
FIG. 145,3. '5. (D.) kindopensis (DIETRICH), U.
Jur.(Kimm.), E.Afr.; 3a,b, from above and left
side, X2 (130).

Marbodeia CHELOT, 1887 [pro Guerangeria Coss
MANN, 1885 (non OEHLERT, 1881)] ['Patella
clypeola J.A.EuDES-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.lur.( Bathon.) , Eu.--FIG. 145,1.
·M. clypeola (J.A.EuDES-DESLONGCHAMPS), Fr.;
la,b, from above and right side, X 1.5 (17).

Conorhytis COSSMANN, 1907 ['Patella squamula J.A.
EUDES-DESLONGCHAMPS, 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.lur.( Baj.-Bathon.),
Eu.--FIG. 145,7. ·C. raduloides (COSSMANN),
M.Jur.(Bathon.); 7a,b, from above and right side,
Xl (170).

Deslongchampsia MORRIS & LYCETT (ex M'CoY,
MS), 1851 ['Patella appendiCl/lata J.A.EuDES
DESLONGCHAMPS, 1842; SD LAUBE, 1868 (TATE,
1868, Appendix to S.P.WOODWARD, Manual of Mol
IllSca, p. 39, designated D. el/genei MORRIS &

LYCETT as type species in the same year, but
LAUBE'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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FIG. 146. Patellacea (Acmaeidae--Acmaeinae)
(p.1234).

Hamptoniella WENZ, 1938 [pro Hamptonia HABER,
1932 (110m. nud.) non WALCOTT, 1920] ["Um
brella? hamptollensis MORRIS & LYCETT, 1851].
Small, circular, lIat or almost so; apex submedian;
surface with straight or undulating low, rounded,
subradial ribs, increasing outward by intercala
tion and forking. M./ur.( Bathon.}, Eu.--FIG.
145,5. H. hamptonensis (MORRIS & LYCETT), Eng.;
5a,b, specimens from above, X 1.8 (Cox, n).

Acmaea ESCHSCHOLTZ, 1833 (ICZN Op. 344, 1955)
["A. mitra; SD DALL, 1871] [=NitJeotectura
HABE, 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.--FIG. 145,9. "A.
(A.) mitra, Rec., Washington; left side, X2
(147).

A. (Actino1euca) OLIVER, 1926 ["Patella camp
belli FILHOL, 1880]. High, finely ribbed. Oligo.
Rec., Australasia.

A. (Asteracmea) OLIVER, 1926 ["HelcionisCtls
illibmtllS VERCO, 1906]. Rec., Australasia.

A. (Ata1acmea) IREDALE, 1915 ["Patella tragilis
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) DALL, 1871 ["A. pelta ESCH
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) DALL, 1871 ["Patella saccharina
LINNE, 1758]. Rec., IndoPac.

A. (Conacmea) OLIVER, 1926 ["A. partJiconoidea
SUTER, 1907]. Rec., Australasia.

A. (Conoidacmaea) HABE, 1944 ["Patella heroldi
DUNKER, 1861]. Pleist.-Rec., Japan.

A. (Kikukozara) HABE, 1944 ["Collisella (K.)
langfordi]. Rec., Japan.

A. (Naccu1a) IREDALE, 1924 ["Nacella partJa AN
GAS, 1878 = Patelloida pUllctala QUOY & GAIM
ARD, 1834]. Rec., Australasia.

A. (Notoacmea) IREDALE, 1915 ["Palelloida pile
opsis QUOY & GAIMARD, 1834]. Plio.-Rec., Japan
Australasia.

A. (Parvacmea) lREDALE, 1915 ["A. daedala
SUTER, 1907]. Small. thin, beaks well forward,
hooked. Oligo.-Rec., N.Z.

A. (Patelloida) QUOY & GAIMARD, 1834 ["Po ru
gosa; SD GRAY, 1847]. Radially ribbed; with
strong color markings as in A. (Collisella). Rec.,
IndoPac.--FIG. 145,4. "A. (P.) rugosa (QUOY &

GAIMARD), Rec., E.Indies; 4a,b, exterior and in
terior, anterior toward top, Xl (147).

A. (Radiacmea) IREDALE, 1915 ["A. eingulata
HUTTON, 1883]. Rec., S.Pac.

A. (Subacmea) OLIVER, 1926 ["Notoacmea scopt/
lilla]. Rec., Australasia.

A. (Tectura) GRAY, 1847 ["Patella partJa DACOSTA,
1778 = P. tJirginea MULLER, 1776] [=Erginus
JEFFREYS, 1877]. Apex high, in front of center,
ribbing weak, radial and concentric. Plio.-Rec.,
Eu.

A. (Tha1assacmea) OLIVER, 1926 ["Noloacmea
badia]. Rec., N.Z.

Lottia GRAY, 1833 ["L. giganlea G.B.SowERBY,
1834; SD DALL, 1871] [=Tecturella CARPENTER,
1860 (non STIMPSON, 1854); Tecturina CARPEN
TER, 1861, Lecallia CARPENTER, 1866 (non MAc
QUART, 1839), pro Teci/lrella]. Large, low, apex
nearly marginal; muscle impressions joined by a
curved line. Rec., W.N.Am.

Pectinodonta DALL, 1882 ["P. arcuala]. Low, some
what arched, apex blunt, subcentral; animal blind;
in deep water. Rec., Atl.-Japan.--FIG. 146,1. "P.
arCtlala, Rec., W.Indies; X2 (147).

Potamacmaea PElLE, 1922 ["Tectura flutJiatilis
BLANFORD, 1868]. Rounded, finely radially ribbed;
in brackish to fresh water. Rec., India.

Scurria GRAY, 1847 ["Patella Sct/rra LESSON, 1841].
High, apex subcentral; sculpture more concentric
than radial. Rec., W.S.Am.--FIG. 146,2. OS.
scuna (LESSON), Rec., W.S.Am.; Xl (147).

Family PATELLIDAE Rafinesque, 1815
[nom. correct. GRAY, 1834 (pro Patellaria RAflNESQUE, 1815)]

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

Subfamily PATELLINAE Ra/inesque, 1815
[nom. transl. THIELE, 1929 (e-x Patellidae, nom. corucl.

GRAY, 1834, pro Patellaria RAflNESQUE, 1815)]

Shell strong and solid, interior iridescent;
embryonal shell not evident. ? fur., Rec.
Patella LINNE, 1758 ["Po tJulgata; SD FLEMING,

1818] [=Patellaria GMELIN, 1793; Patellus MONT
FORT, 1810 (obj.); Patellopsis THIELE in TROSCHEL,
1891 (lion NOBRE, 1896); Coslatopalella PALLARY,
1912; Grallopatella, LaetJipatelia PALLARY, 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.-
FIG. 147,2. "P. (P.) tJulgata, Rec., Fr.; from
above, anterior toward top, X I (147).
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FIG. 148. Patellacea (Patellidae--Nacellinae)
(p. /235)

Nocella

Cellana

2

Family LEPETIDAE DaH, 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 [OPatella caeca MULLER, 1776].

With fine radial ribs. Plio.-Rec., Eu.-Arct.-N.Atl.
N.Pac.
1. (Lepeta). Rather small, exterior beaded; tip of

muscle scar in front of apex. Plio.-Rec., Eu.-N.
Atl.--FIG. 149,1. 0 L. (L.) caeca (MULLER),
Rec., North Sea; 1a,b, from above and right side,
Xl (147).

1. (Cryptobranchia) MIDDENDORFF, 1851 [OPa_
tella caeca concentrica .. SD DALL, 1869] [=Cryp
toctenidia DALL, 1918 (obj.)]. Larger, nearly
smooth, tip of muscle scars not in front of apex.
Plio.-Rec., N.Pac.-Arct.

tella mytilina HELBLING, 1779)]. Cap-shaped, apex
hooked. Eoc.-Rec., Eu.-S.Am.-Antarct.
N. (Nacella). Apex submarginal; shell nearly

transparent. Eoc.-Rec., Eu.-S.Am.-Antarct.-
FIG. 148,2. ON. (N.) mytilina (HELBLING), Rec.,
Strait of Magellan; right side, Xl (147).

N. (Patinigera) DALL, 1905 [OPatella magellanica
GMELIN, 1791] [pro Patinella DALL, 1871 (non
GRAY, 1848)]. Apex nearly central, shell sturdier
than in N. (Naalla). Rec., Antarct.

Cellana H.ADAMS, 1869 [ONacella arnica] [=Hel
cionisclIs DALL, 1871]. Shell fairly solid, apex
subcentral; radial ribs strong; interior brilliantly
glazed. Mio.-Rec., S.Pac.-IndoPac.--FIG. 148,
1. °C. arnica (ADAMS), Rec., Mauritius; from
above. anterior toward right, Xl (147).

Patella

Subfamily NACELLINAE Thiele, 1929

Shell solid in some species, in others thin
shelled to transparent; interior with metallic
glaze. Eoc.-Rec.
Nacella SCHUMACHER, 1817 [ON. mytiloides (=oPa_

P. (Ancistromesus) DALL, 1871 lOp. mexicana
BRODER\P & SOWERBY, 1829]. Adult very large
and solid. Pleist.-Rec., W.C.Am.

P. (Cymbu1a) ADAMS & ADAMS, 1854 lOp. com
pressa LINNE, 1758]. Large, elongate-ovate, finely
ribbed. Rec., IndoPac.

P. (Olana) ADAMS & ADAMS, 1854 lOp. cochlear
BORN, 1778]. Anterior margin prolonged, shell
spoon-shaped. Rec., S.Afr.

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

P. (Patellidea) THIELE in TROSCHEL, 1891 lOp.
granularis LINNE, 1758]. Rec., S.Afr.

P. (Patellona) THIELE in TROSCHEL, 1891 [0P.
granatina LINNE, 1758; SD TOMLIN, 1931]. Rec.,
S.Afr.-W .Afr.

P. (Penepatella) IREDALE, 1929 [OPenepatella in
qllisitor]. Rec., Austral.-Japan.

P. (Scutellastra) ADAMS & ADAMS, 1854 lOp. pli
cata BORN, 1778 = P. barbara LINNE, 1758]
[=Patellanax IREDALE, 1924]. ?Eoc., Rec., Pac.

Helcion DEMoNTFORT, 1810 [OPatella pectinata
BORN, 1778]. Rather thin-shelled, cap-shaped, apex
submarginal. ?1"1'., Plio.-Rec., Eu.-Afr.-Pac.
H. (Helcion). Radially ribbed. ?Iur., Rec., Eu.
Afr.-Pac.--FIG. 147,1. °H. (H.) pectinatlls
(BORN), Rec., S.Afr.; la,b, from above and left
side, Xl (147).

H. (Ansates) SOWERBY, 1839 [OPatella pellllcida
LINNE, 1758] [=Patina GRAY, 1847 (obj.)].
Apex higher Ihan in H. (Helcion). Plio.-Rec., N.
Atl.

H. (Patinastra) THIELE in TROSCHEL, 1891 [OPa_
tella pminoslls KRAUSS, 1848]. With weak radial
ribs. Rec., S.Afr.

H. (Rhodopeta1a) DALL, 1921 [0 Naalla? rosea
DALL, 1872]. Small, smooth, apex overhanging
margin. Rec., N.Pac.

FIG. 147. Patellacea (Patellidae--Patellinae)
(p./234-/235).
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rIG. 149. Patellacea (Lepetidae) (p. 1235-/236)

Addisonio4Cocculina

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

10
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Cocculinella

Family LEPETELLIDAE Dall, 1881
[nom. transl. THIELE, 1925 (ex Lepetellinae DALL, 1881)]
[=Addisoniidae D,UL, 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.AtI.-Carib.-N.Z.
L. (Lepetella). Apex slightly hooked behind; shell

margin nearly circular. Rec., N.Atl.-Carib.-
FIG. 150,2. "L. (L.) tubicola Rec., Mass.; right
side, X5 (147).

L. (?Tecticrater) DELL, 1956 ["Cocclllina com
pressa SUTER, 1908]. Rec., N.l.

L. (Tectisumen) FINLAY, 1927 ["Cocculina clypi
dellaelormis SUTER, 1908]. Saddle-shaped, an
terior and posterior margins arched upward. Rec.,
N.l.

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

Bathysciadium DAUTZENBERG & FISCHER, 1900 ["B.
cOllicttm (="Lepeta costellata LOCARO, 1898)].
Steeply conical, with radial striae. Rec., AtI.-Pac.
--FIG. 150,3. "B. costellatum (LOCARO), Rec.,
Azores; right side, XIO (147).

Cocculinella THIELE, 1909 ["Acmaea minlltissima
SMITH, 1904]. Low, narrow-oval. Mio.-Rec., In
dian O.-Austral.--FIG. 150,5. "C. minutissima
(SMITH), Rec., Andaman I.; 5a,b, from above and
left side, X7.5 (147).

?PATELLINA, Superfamily and Family
UNCERTAIN

The following genera of Mesozoic patelli
form gastropods seem closely related.
Brunonia has been referred to the Siphon
ariidae and Rhytidopilus to the Acroriidae

Ib_"""",=~...a

lothia
Propilidium

Lepeto

Family COCCULINIDAE Dall, 1882

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

Cocculina DALL, 1882 ["C. rathbuni; SD DALL,
1908]. Shell colorless, with radiating and con
centric sculpture; muscle scar as in Plzenacolepas.
Mio.-Ra., Eu.-Atl.-N.Am.-N.l.-E.Indies.
C. (Cocculina). Apex nearly central. Mio.-Rec.,
Eu.-E.N.Am.-W.N.Am.--FIG. 150,1. "C. (C.)
rathbllni, Rec., Carib.; la,b, from above and
right side, X2 (147).

C. (Maoricrater) DELL, 1956 ["Notoacmaea ex
plorata DELL, 1953]. Rec., N.l.

C. (Notocrater) FINLAY, 1927 ["C. eraticlliata
SUTER, 1908] [=Coccopygia DALL, 1889 (noll
REICHENBACH, 1862); Dallia JEFFREYS, 1883 (11011

BEAN, 1878)]. Apex hooked, near posterior mar
gin; surface smooth or radially spinose. Rec.,
Atl.-N.l.

C. (Pseudococculina) SCHEPMAN, 1908 ["P. 1'1/

gosoplicata; SD WENZ, 1938]. With spiral em
bryonal whorls persisting. Rec., E.Indies-Atl.

[nom. correct. THIELE, 1925 (pro Cocculinoidea THIELE,

1909) J

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

Superfamily COCCULINACEA
Thiele, 1909

Iothia GRAY, 1850 [non lothia FORBES, 1849 (errore
pro Lottia, IClN pend.)] ["Patella IlIlva MULLER,
1776] [=Pilidillm FORBES & HANLEY, 1849 (non
MULLER, 1846) (obj.)]. Small, apex submarginal;
with fine radial ribs. Plio.-Rec., Eu.--FIG. 149,
3. "I. IlIlva (MULLER), Rec., SCot.; right side,
X2 (147).

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

Punctolepeta HABE, 1958 ["Po millllta]. Minute, with
reticulate ornament. Rec., Japan.
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Rhytidopilus

F,G. 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 DELoRIOL, 1903 [0B. 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. V.Jllr.( Argov.), Jura.Mts.(Fr.
Switz.).

Rhytidopilus COSs>'ANN, 1895 [0Palella !II/mbertina
BUVIGNIER, 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.Jllr.( Bal!lOn.)-L.Cret.( Alb.), Eu.-
FIG. 151,2 . oR. humberli11tls (BUVIGNIER), U.Jur.
(Kimm.), Fr.; 2a,b, from above and anterior side,
X2.5 (18).

Pseudorhytidopilus Cox, n.gen., herein (pro HABER,
1932, nom. nlld.) lOp. lennieri Cox, n.sp., herein
(pro HABER, 1932, nom. nud.) (=Helcion cas
lellana LENNIER, 1868" non Palella caslellana
THURMANN & ETALLON, 1861]. Like Rhytidopillls,
but lacking anterior elevated sector. L.Jllr.-V.Jllr.,
Eu.

Brunonia MULLER, 1898 [0B. gra ndis ]. Large,

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 RhytidopilllS. V.Crel.( L.Senon.) , Ger.--FIG.
151,1. 0 B. grandis; 1a,b, from above and right side,
Xl (206).--FIG. 151,3. B. irregularis MULLER;
3a,b, from above and right side, Xl (206).

Suborder TROCHINA Cox &
Knight, 1960

[:=:lZygobranches chiasroneures BOUVIER, 1887; Trochomor
pha NAEF, 1911J

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 g,:ol. ('! /,0/. SlIr ['embouchure de la Seine, p.
80, pI. 8B, figs. 8,80. Diagnosis: Large Pseudorlzytidopilus
orbicular in outline. The species Jnd genus (as suhgenus
of SCllrria) were proposed by HABER with bibliogr:lphic ref·
crenccs llllt without di:lgnoscs. thus requiring v:llidation be
fore they can be recognized under the Rules.

© 2009 University of Kansas Paleontological Institute



1238 Mollusca-Gastropoda

Superfamily PLATYCERATACEA
Hall, 1859

[nom. transl. KNIGHT, 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.

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 is 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.

Threavia

Cinclidonema

Straparollina

Holopea 12

Rhabdotocochlis

Gyronema

Yunnania

FIG. 152. Platyceratacea (Holopeidae--Ho1opeinae, Gyronematinae) (p.1239).
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Family HOLOPEIDAE Wenz, 1938
Turbiniform, with or without spiral orna

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

Subfamily HOWPEINAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex

Holopeidae WENZ, 1938)]

Without or almost without spiral orna
ment. L.Ord.-UDev.

Straparollina BILLINGS, 1865 [*S. pdagica; SO DE
KONINCK, 1881]. Columellar lip with thickened
triangular area below, generating a circum
umbilical ridge. L.Ord., N.Am.-Eu.--FIG. 152,2.
*S. pelagica, L.Ord., Can. (Newf.) ; X 1.3.

Holopea HALL, 1847 [*H. symmetrica; SO BASSLER,
1915] [=l.itiopsis SALTER, 1866 (obj.); Haplo
spira KOKEN, 1897; Cirmpsis, Tortilla PERNER,
1903; Staurospira PERNER, 1907 (non HAECKEL,
1887); Anastrophina KNIGHT, 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.--FIG. 152,11. *H. symmetrica, M.Ord.,
N.Y.; X2.7.

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

?Threavia LAMONT, 1946 [*T. gulosa]. With carina
low on whorl (85, p. 642). V.Ord., Eu.--FIG.
152,1. *T. gulosa, Scot.; X2.7 (85).

Raphispira PERNER, 1903 [*R. plena]. Resembling
Holopea but with a circumumbilical cord. V.Sil.,
N.Am.-Eu.--FIG. 152,10. *R. plena, Czech.;
XU.

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

Subfamily GYRONEMATINAE Knight, 1956

Spiral ornament dominant. M.Ord.-M.
Perm.
Gyronema ULRICH in ULRICH & SCOFIELD, 1897

[*Trochonema (Gyronema) pulchellum ULRICH &
SCOFIELD, 1897]. Narrowly phaneromphalous with
relatively few, strong spiral cords; outer lip proso
cline; reflexed columellar lip. M.Ord.-Sil., N.Am.
Eu.-N.Afr.--FIG. 152,4. *G. pulchellum (UL
RICH & SCOFIELD), M.Ord., Minn.; X4.

Antitrochus WHIDBORNE, 1891 [*A. arietinus; SO
KNIGHT, 1937]. Sinistral, with numerous spiral
and prosocline collabral threads. M.Dev., Eu.-
FIG. 152,7. *A. arietintls, Eng.; X2.

Yunnania MANSUY, 1912 [*Y. termze1'l; SO Coss
MANN, 1918]. Shell thick, anomphalous; orna
ment of spiral cords; growth lines prosocline. Dez'.
M.Perm., SE.Asia.-N.Am.-Eu.--FIG. 152,9. *Y.
termieri, L.Perm., China; X3.3.

Araeonema KNIGHT, 1933 [*A. virgatum] [=Tur
bina DEKoNINCK, 1881 (non BROWN in HERR
MANNSEN, 1847); Palaeoturbina WENZ, 1938 (147,
p. 234) (pro Turbina DEKONINCK, 1881)]. Very
small; narrowly phaneromphalous; ornament of
faint spiral threads or wanting. Miss. ( L.Carb.)
Penn.(V.Carb.), N.Am.-Eu.--FIG. 152,8. *A.
z,irgatum, M.Penn., Mo.; X 13.3.

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

Cinclidonema KNIGHT, 1945 [*C. texanllm]. With
shoulder below suture; anomphalous; columellar
lip slightly reflexed; ornament of numerous spiral
cords and collabral threads (72, p. 584). Penn.
(V. Carb.)-M. Perm., N. Am.-S. Am.-Eu.-SE. Asia.
--FIG. 152,5. *C. texanllm, U.Penn., Tex.;
X 1.7.

?Omphalonema GRABAU, 1936 [*0. multispiralis].
Seemingly without shoulder but with ornament
much like Cinclidonema; apertural characters un
known. L.Perm., NE.Asia.--FIG. 152,3. *0.
mliitispirale, China; Xl (48).

Family PLATYCERATIDAE Hall, 1859
[nom. correcl. KNIGHT, 1934 (=Platyceridae HALL, 1859) J

[==Platyslomidae, Cyclonemidae, S.A.MILLER, 1889]

Coprophagous on crinoids and cystoids
(BOWSHER, 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.Pel'm.

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 Platyceras.
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.--FIG. 153,1. *N.
similare, U.Sil., Czech.; X2.7.

Cyclonema HALL, 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) HALL, 1852 [=Cyclonemina

PERNER, 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.
--FIG. 153,11. *C. (C.) bilix (CONRAD), U.
Ord., Ind.; X2.

C. (Dyeria) ULRICH in ULRICH & SCOFIELD, 1897
[*Cyrtolites costattls JAMES, 1872]. Earlier 3 or
4 whorls rotelliform; final whorl irregularly dis
junct; with or without ornament. M.Ord.-U.Ord.,
N.Am.--FIG. 153,3. *C. (D.) costatum (JAMES),
U.Ord., Ohio; Xl.

C. (Ploconema) PERNER, 1903 [*P. protendens;
SD PERNER, 1907]. Very like Cyclonema but with
final whorl disjunct. L.Dev., Eu.--FIG. 153,5.
*c. (P.) protendens (PERNER), L.Dev., Czech.;
XU.

Platyceras CONRAD, 1840 [*Pileopsis vetusta J.DEC.
SOWERBY, 1829; SD TATE, 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.] Sil.-M.Perm., cosmop.
P. (Tubomphalus) PERNER, 1903 [*T. erenistria].

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

regular. U.Sil.-L.Dev., N.Am.-Eu.--FIG. 153,2.
*P. (T.) crenistrium (PERNER), L.Dev., Czech.;
XU.

P. (Platyostoma) CONRAD, 1842 [*Platyostoma
,'entricomm; SD HALL, 1859] [=Platystoma
LINDSTROM, 1884 (non MEIGEN, 1803) (obj.);
Diap/lOt"Ostoma FISCHER, 1885 (obj.); Platycerina
S.A.MILLER, 1889 (obj.); Osterlina TALLANT &

PHILLIP, 1956 (136, p. 59)]. Naticiform with
several whorls, of which last mayor may not be
disjunct; anomphalous to minutely phaneromph
alous; irregularities of aperture relatively slight.
Sil.-Dev., cosmop.--FIG. 153,13. *P. (P.) ven
tricosum (CONRAD), L.Dev., N.Y.; Xl.

P. (Platyceras) [=*Aeroculia PHILLIPS, 1841
(obj.); Actita FAHRENKOHL, 1844; Aerocylia
AGASSIZ, 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.] Sil.-Miss., cosmop.--FIG.
153,4. *P. (P.) vetustum (J.DEC.SOWERBY), Miss.,
Ire.; 4a, oblique apertural view; 4b, apical view;
both XO.7.

P. (Visitator) PERNER, 1911 [*V. extraneus]
[=Aulopea, Distemnostoma, SafJordelia DUNBAR,
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.Dev., N.Am.-Eu.-N.
Afr.--FIG. 153,6. P. (V.) tennesseense (DUN
BAR), L.Dev., Tenn.; XO.7.

P. (Orthonychia) HALL, 1843 [*Platyceras
(Orthonychia) subrectum HALL, 1859] [=lgo
ceras HALL, 1860; Palaeocapulus 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.] ?Sil., L.Dev.-M.
Perm., cosmop.--FIG. 153,10. *P. (0.) sub
rectum HALL, M.Dev., N.Y.; steinkern, XO.7.

P. (Praenatica) PERNER, 1903 [*Strophostylus
gregarius proeva; SD KNIGHT, 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.--FIG. 153,8. *P. (P.)
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Glyptospira

FIG. 154. Microdomatacea (Microdomatidae)
(p./242-/243).

proe"um (PERNER), V.Sil., Czech.; 8a, view into
aperture; 8b, apical; both XO.7.

Ptychospirina PERNER, 1907 [pro Ptychospira PER
NER, 1907 (non HALL & CLARKE, 1895)] ["Hoi
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.
V.Sil.-L.De"., Eu.-N.Am.--FIG. 153,7. "P. mima
(PERNER), L.Dev., Czech.; X2.7.

Strophostylus HALL, 1859 ["S. andrewsi HALL,
1860; SD KEYES, 1890] [=Helicostylus KNIGHT,
1934 (obj.)]. Naticiform, with wide aperture;
with spiral columellar plate. ?Sil., L.De"., ?Penn.,

N.Am.--FIG. 153,12. "S. andrewsi, L.Dev., Md.;
XU.

?Himantonia PERNER, 1911 ["Nerita amoena PER
NER, 1907]. Naticiform, outer lip strongly proso
dine; ornament of strong oblique rounded cords
with narrow interspaces normal to outer lip;
growth lines seemingly without irregularities. L.
De"., Eu.--FxG. 153,9. "H. amoena (PERNER),
Czech.; X4.

Superfamily MICRODOMATACEA
Wenz,1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Microdominae WENZ, 1938) l

Subulate to turbiniform, with simple
rounded aperture, reflexed columellar lip
and nacreous inner shell layer. [Probably
derived from the Pleurotomariacea.] M.
Ord.-M.Pcrm.

Family MICRODOMATIDAE Wenz, 1938
[nom. transl. et co"ect. KNIGHT, BATTEN & YOCHELSON, herein

(ex Microdominae WENZ. 1938) I
Umbilicus minute; usually ornamented;

spire relatively high. M.Ord.-M.Pcrm.
Daidia WILSON, 1951 ["Eunema cerithioides SALTER,

1859]. Turriculate, with slight shoulder at suture
and very slight angulation about midway between
sutures; collabral threads orthodine above and
slightly prosodine below (l50, p. 73). M.Ord.,
N.Am.--FIG. 154,/. "D. cerithioides (SALTER),
Can. (Que.) ; XI (150).

Episfaxis KNIGHT, 1937 [pro Cosmina PERNER, 1903
(non ROBINEAU-DESVOIDY, 1830)] ["Cosmina
complaans PERNER, 1903] . Turbiniform, with
rounded whorls and moderately high spire; orna
ment a network of fine spiral and orthodine col
labral threads. L.De"., Eu.--FIG. 154,2. "E.
complaans (PERNER), Czech.; X2.7.

Pagodea PERNER, 1903 ["P. concomitans]. Turbini
form, with rounded whorls, shallow sutures, and
moderately high spire; labrum orthodine, dose
to upper suture, but turning shortly to strongly
prosodine; ornament of 3 low spiral cords and
sharp lamellar collabral threads. L.De"., N.Am.
Eu.--FIG. 154,4. "P. concomitans, Czech.; X2.7.

Microdoma MEEK & WORTHEN, 1867 ["M. coni
cum] [=Tuberculopleura JAKOWLEW, 1899;
Pleurotrochus SHERZER & GRABAU, 1909; Microdo
mus COSSMANN, 1915 [1916] (obj.)]. Much like
Pagodea 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.De".
L.Perm., N.Am.-Eu.-N.Asia.--FIG. 154,3. "M.
conicum, M.Penn., III.; X6.7.
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FIG. 155. Mierodomatacea (Elasmonematidae) (p./243).

Glyptospira H.CHRONIC, 1952 [·G. eristulata].
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.--FIG. 154,5. ·G. eristulata, M.
Perm., Ariz.; X5.3.

Family ELASMONEMATIDAE Knight,
1956

Umbilicus commonly narrow, rarely min
ute; ornament wanting or consisting of
collabral threads. U.Sil.-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.Sil., Eu.--FIG. 155,4.
·S. rugulosus, Czech.; X 1.3.

Discordichilus COSSMANN, 1918 [·Trochus mollis
LINDSTROM, 1884]. Depressed turbiniform, with
strongly rounded periphery; labrum strongly proso
cline; columellar lip thickened; umbilicus narrow.
M.Sil., Eu.--FIG. 155,/. ·D. mollis (LIND'
STROM), Gotl.; X 1.3.

Elasmonema FISCHER, 1885 [pro Callonema HALL,

1879 (non GONRAD, 1875)] [·Loxonema bellatu·
lum HALL, 1861; SD S.A.MILLER, 1889]. Conoid
al, with shallow sutures; narrow funnel-like
umbilicus; ornament slightly prosocline cords.
L.DetJ., N.Am.--FIG. 155,3. ·E. bellatulum
(HALL), Ohio; X2.2.

Anematina KNIGHT, 1933 [·Holopea proutana
HALL, 1858]. Somewhat like Elasmonema but
with higher spire; umbilicus minute; ornament
lacking. Miss. (L.Carb.)-Penn.(U.Carb.), N.Am.
Eu.--FIG. 155,2. <tA. proutana (HALL), M.
Miss., Ind.; X4.

?Eucochlis KNIGHT, 1933 [·E. perminuta]. Very
small, cyrtoconoid, with narrow umbilicus; orna·
ment of rather widely spaced, prosocline collabral
cords. Penn., N.Am.--FIG. 155,5. ·E. perminuta,
M.Penn., Mo.; X30.

Superfamily ANOMPHALACEA
Wenz, 1938

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (t'x
Anomphalidae WENZ, 1938) I

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. Sil.-M.Perm.
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FIG. 156. Anomphalacea (Anomphalidae) (p./244-1245).

Family ANOMPHALIDAE Wenz, 1938
With characters of superfamily. Sit.-M.

Perm.
?Turbocheilus PERNER, 1907 [*Turbo immaturtls
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.Sil., Eu.
--FIG. 156,1. *T. immaturtls (PERNER), Czech.;
XU.

Pycnomphalus LINDSTROM, 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. Sil., N.Am.-Eu.
--FIG. 156,8. *P. obesus, M.Sil., Gotl.; X2.

Isonema MEEK & WORTHEN, 1866 [*1. depressum
MEEK & WORTHEN, =Naticopsis linearis KEYES,
1889, pro N. depressa (MEEK & WORTHEN) KEYES,
1889 (non WINCHELL, 1864), =1. lit/mile 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.--FIG. 156,6. I.
humile MEEK, Ohio; X2.

Anomphalus MEEK & WORTHEN, 1867 [*A. rotulus]
[=Antirotella 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 cryptornphalous to phaneromphalous; ex
terior polished. M.Dev.-Penn.(U.Carb.}, N.Am.
Eu.-NE.Asia-SE.Asia.--FIG. 156,4. *A. rotulus,
M.Penn., 111.; X 10.

?Tychonia DEKoNINCK, 1881 [*Natica omaliana DE
KONINCK, 1843]. Depressed naticiforrn, 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.--FIG. 156,2. *T.
omaliana (DEKoNINCK), Belg.; X1.3.

Straparella FISCHER, 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.--FIG. 156,7. ·S.
jallax (DEKoNINCK), Belg.; X2.

Turbinilopsis DEKoNINCK, 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.--FIG.
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.--FIG. 156,3. ·S. schlotheimi, Sicily;
X2.

?Eiselia DIETZ, 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.

Supedamily ORIOSTOMATACEA
Wenz,1938

[nom. Ironsl. KNIGHT, BATTEN &. YOCHELSON, herein (ex
Orioslomalidae WENZ, 1938) I

Trochiform to discoidal, closely coiled or
disjunct; strongly ornamented with spiral
cords or spines. U.Sil.-L.Dev., ?Trias.

Family ORIOSTOMATIDAE Wenz, 1938
[=HorioSlomidae KOKEN, 1897 (lCZN pend.)]

Closely coiled; with heavy multispiral cal
careous operculum; shell with nacreous in
ner layer. U.sil.-LDev.
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.-
FIG. 157,1. ·M. aliena, Czech.; X 1.3.

Beraunia KNIGHT, 1937 [pro Eucyclotropis Coss
MANN, 1909 (non JORDAN, 1904), Eucyclotropis
COSSMANN, 1909, pro Cyclotropis PERNER, 1903
(non TAPPARONE-CANEFRI, 1883)] [·Cyclotropis
doans PERNER, 1903; SD PERNER, 1907]
[=Rhabdospira PERNER, 1903 (non DONALD,
1898)]. Discoidal to depressed turbiniform; whorls
rounded, with deep sutures, rarely disjunct; orna
ment dominantly spiral. U.Sil.-L.DetJ., Eu.--FIG.
157,3. ·B. docens (PERNER), U.Sil., Czech.;
oblique apertural view with operculum, X 1.3.

Oriostoma MUNIER-CHALMAS, 1876 [·0. barrandei]
[=Horiostoma FISCHER, 1885 (obj.)]. Turbini
form; umbilicus moderately wide to narrow; orna
ment of dominantly spiral carinae, cords or
threads with finer collabral elements, in some
species producing elaborate crenulations. U.si/.
L.DetJ., N.Am.-Eu.--FIG. 157,2. O. coronatum

FIG. 157. Oriostomatacea (Oriostomatidae)
(p.1245).

LINDSTROM, U.Sil., God.; 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. J LDev., ?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.DetJ., Eu.--FIG. 158,2. ·S. spinosa
(QUENSTEDT), Czech.; apertural view, X2.

Tubina OWEN, 1859 [·T. armata]. Coiling nearly
discoidal; aperture slightly expanded at final stage;
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FIG. 158. Oriostomatacea (Tubinidae) (p./245-/246).

ornament of spiral cords, a few with long hollow
spines opening adaperturally, and finer collabral
threads. L.Dev., Eu.--FIG. 158,5. ·T. armata,
Czech.; oblique, X 1.5.

Meandrella PERNER, 1903 [·M. sctdpta]. 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.--FIG. 158,6. ·M. sculpta,
Czech.; oblique, from above, X 1.3.

?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.
V.Trias.( Carn.), Eu.--FIG. 158,1. ·P. biserialis,
Aus.; 1a-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·

labr-al rings or lamellae, except on inner face of
whorls. M.Trias.( Ladin.)-V.Trias.( Nor.), Eu.

C. (Colubrella). Whorls partly or wholly dis·
junct, last expanded at aperture. M.Trias.
(I.adin.)-V.Trias.(Nor.) , Eu.--FIG. 158,3. C.
(C.) kokeni BROIL!, U.Trias.(Nor.), S.Tyrol;
3a,b, X 1.5 (10).

C. (Keration) BROIL!, 1907 [.K. nautiliforme].
Small, nautiliform, whorls in contact, the last
only slightly expanded at aperture. V.Trias.
(Carn.), Eu.--FIG. 158,4. ·C. (K.) nautili
form is, S.Tyrol; 4a-c, X 1.5 (10).

Superfamily TROCHACEA
Rafinesque, 1815

[nom. transl. THIELE, 1925 (e'x Trochidae GRAY, 1834, nom.
corrUl., pro Trochinia RAFINESQVE, 1815)]

[Som~ 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.
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Family TROCHIDAE Rafinesque, 1815
rnom. correct. G.AY, 183.. (pro Trochinia RAFlNESQUE.

1815)]

Peristome discontinuous in most genera,
with columellar and outer lips not in same
plane. Operculum circular, multispiral, thin,
corneous, with central nucleus. Trias.-Rec.

Subfamily PROCONULINAE Cox, n. subfam.

Conical, mostly elevated shells with acute
apex; nearly all of small or small-medium
size; anomphalous or phaneromphalous;
base more or less flattened; aperture quad
rangular; columellar lip simple or with
single plication. Trias.-U.Cret.

3
Muricotrochus

Proconulus
20

Diplochilus

11

", ,/

Dimorphotectus

Tryponotrochus

Collotrochus

lOb

Tylotrochus

Anticonulus

90

5

Epulotrochus Discotectus Li thotrochus

FIG. 159. Trochacea (Trochidae-Proconulinae (p. 1248-1249).
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FIG. 160. Trochacea (Trochidae--Chilodontinae)
(p.1249).

Diplochilus WOHRMANN, 1894 [·D. gracilis; SD
COSSMANN, 1916] [=Wohrmannia COSSMANN,
1916 (erroneously cited as 1895) (non I.BoHM,
1895); Raiblia COSSMANN, 1916 (both pro Diplo
chilus WOHRMANN, non Diplochila BRULLE,
1835)]. Well-elevated, narrowly phaneromphalous;
base flattened; whorls bicarinate near lower suture;
sutures deep; apertural characters imperfectly
known. Trias., Eu.-Asia.--FIG. 159,1. D. bi
striatlls (MUNSTER), M.Trias.(Ladin.), S.Tyrol;
X3.5 (89).

Dimorphotectus COSSMANN, 1918 [·Tattls ho~rnui

KOKEN, 1896 = ·Scoliostoma fasciattlm HOERNEs,
1856]. Coeloconoid, elevated, with very acute
apex, anomphalous; whorls numerous, flat or al
most so, last carinate or bicarinate at periphery,
carinae just exposed on spire whorls; ornament
spiral striae commonly obsolete on later whorls;
base flattened; columellar lip short, with promi
nent median fold. M.Trias.(Carn.}-L./ur., Eu.
N.Z.--FIG. 159,8. ·D. fasciatus (HoERNEs), U.
Trias.(Nor.), Aus.; 8a,b, X2.5 (79).

Ie
Pseudoelanculus

Wi Isoniconcha

2

Agathodonta

3
Chilodonta

6
Odantaturbo

?Callotrochus KUTASSV in WENZ, 1938 [pro Muo
trochtu KUTASSV, 1927 (non WASMANN, 1890)]
[.Mcsotrochtls triadicw]. 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.-
FIG. 159,7. ·C. triadictlS, Hung.; Xl (200).

Eocalliostoma HAAS, 1953 [·Calliostoma intcr
rupttlm 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; col umellar lip short, with strong
fold at lower end. U.Trias.( Nor.}, S.Am.--FIG.
180A,3. ·E. int~rrt<ptt<m (Cox), Peru; X6 (21).

?Tylotrochus KOKEN, 1896 [·Trochus konincki
HaRNEs, 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.--FIG. 159,6. ·T. konincki
(HoRNEs), U.Trias.(Carn.), Aus.; XI.7 (79).

Anticonulus COSSMANN, 1918 [·Trochus maria~

D'ORBIGNV, 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./tlr., Eu.--FIG. 159,5. A. nisus
(D'ORBIGNV), M.Lias., Fr.; X3 (111).

Proconulus COSSMANN, 1918 [·Troclltls guilli~ri

COSSMANN, 1885] . Well elevated, 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./ur.-U.Cr~t.(S~non.},

cosmop.--FIG. 159,2. P. rau/jn~us (BuVIG
NIER), Lias, Fr.; 2a,b, X 1.5 (165).

Epulotrochus COSSMANN, 1918 [·Trochtu cptllus
D'ORBIGNV, 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.
/ur., Eu.--FIG. 159,9. ·E. ~pulus (D'ORBIGNV),
Fr.; 9a,b, X2.5 (111).

Lithotrochus CoNRAD, 1855 [·Turriulla andii
D'ORBIGNV, 1842 (=Plmrotomaria 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.--FIG. 159,11. -L. hum
boldtii (voNBuCH), Chile; XO.7 (162).

Trypanotrochus COSSMANN, 1918 [-Trochus nor
manianus D'ORBIGNY, 1850]. Well elevated, phan
eromphalous; 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.--FIG. 159,4.
·T. normanianus (D'ORBIGNY), Fr.; X2 (111).

Muricotrochus COSSMANN, 1918 [·M. hudl~stoni].

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.--FIG. 159,3. M. subluci~nsis

(HUDLESTON), M.Jur.(Baj.), Eng.; X2.5 (59).
Discotectus FAVRE, 1913 [·Trochus massalongoi

GEMMELLARO; SD COSSMANN, 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.Cr~t.(S~non.), Eu.--FIG. 159,
10. D. erassiplicatus (ETALLON), U.Jur.(Kimm.),
Fr.Jura; lOa,b, X3.3 (95).

Subfamily CmLODONTINAE Wenz, 1938
[=Polyodontinae 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 WISSMANN in MUNSTER, 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.
(Cam.), Eu.--FIG. 160,1. -P. cassianus (WISS
MANN), M.Trias.(Ladin.), S.Tyrol; 1a,b, X4;
Ie, X3 (64).

Chilodontoidea HUDLESTON, 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.--FIG. 160,4. -c. oolitica, Eng.; X2.5 (59).

Wilsoniconcha WENZ, 1939 [pro Wilsonia HUDLEs-

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 dfaxis; inner lip with 2 strong
denticles near middle; outer lip slightly thickened,
almost orthocline. L.Jur.-U.Jur.(Raurac.), Eu.-
FIG. 160,5. ·W. liassica, Lias., Eng.; X2.75 (59).

Chilodonta ETALLON, 1862 [·C. clathrata; SO DE
LORIOL, 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.
Cr~t.(Maastricht.), Eu.
C. (Chilodonta). Spire with cancellating spiral and
collabral threads, base with spiral threads only;
parietal callus thick. U.Jur.( Oxford.)-U.Cr~t.
(Maastricht.), Eu.--FIG. 160,3. -C. (C.)
clathrata, U.Jur.(Kimm.), Fr.Jura; X3 (95).

C. (Odontoturbo) DELoRIOL, 1887 [-0. d~licatu

Ius]. Small, globose, smooth; no parietal callus.
U.Jur.(Kimm.) , Eu.--FIG. 160,6. -C. (0.)
delicatula, Fr.Jura; X6 (95).

Agathodonta COSSMANN, 1918 [-Trochus dentig~us

(sic) D'ORBIGNY, 1843] [=Agnathodonta WENZ,
1938 (obj.)]. High turbiniform, anomphalous,
with strongly convex whorls and base; ornament
granose spiral cords; columellar lip with two
strong, obtuse teeth. L.Cr~t., Eu.--FIG. 160,2.
-A. d~ntig~ra (D'ORBIGNY), L.Cret.(Neocom.), Fr.;
X2 (110).

Subfamily MARGAR1TINAE 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.
Eosolariella HAAS, 1953 [-Margarita turbin~a 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.--FIG. 161,15. -E. turbin~a

(voNAMMON), Rhaetic, N.Italy; 15a, XI.5; 15b,
X 1.75 (160).

Solarioconulus COSSMANN, 1918 [-Trochus nudus
MUNSTER, 1841] [=Solariconulus WENZ, 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.--FIG. 161,16. -S. nudus
(MUNSTER), 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. V.Cret.,
N.Am.--FIG. 161,18. -A. ornatissima (GABB),
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. V.Cret., N.Am.--FIG. 161,13. -G. nitidus,
Navarro Gr., Tex.; X5 (220).

Margarites GRAY, 1847 (ex LEACH MS.) [-Trochus
helianus FABRICIUS, 1780 (?=Turbo helianus
PHIPPS, 1774)] [=Margarita LEACH, 1819 (non
LEACH, 1814); Eumargarita FISCHER, 1885 (obj.);
Valvatella "GRAY" MELVILL, 1897 (non GRAY,
1857) ]. Smooth or spirally ribbed, nacre con
spicuous. V.Cret.-Rec.

M. (Margarites). Spire low, whorls nearly smooth,
last whorl large. V.Cret.(Dan.)-Rec., Eu.-N.Am.
Arct.--FIG. 161,4. -M. (M.) helicinus (FAB
RICIUS), Rec., N.Atl.; X2 (147).

M. (Bathymophila) DALL, 1881 [-Margarita? eu
spira]. Rec., Carib.

M. (Cantharidoscops) GALKIN, 1955 [-M. frigidus
DALL, 1919]. Small, higher than wide, periphery
rounded; umbilicus obsolele. Rec., Arct.--FIG.
161,3. -M. (C.) frigidus DALL, Okhotsk Sea;
X3 (185).

M. (Margaritopsis) THIELE, 1906 [-Margarita
frielei KRAUSE, 1885]. Spire low, apex blunt.
Rec., Arct.

M. (Periau1ax) COSSMANN, 1888 [-Solarium spira
tum LAMARCK, 1804]. Umbilicus with a beaded
margin, spirally ribbed within. V.Cret.-Plio.,
Eu.-Afr.-N.Am.-E.Indies.--FIG. 161,5. -M.
(P.) spiratus (LAMARCK), Eoc., Fr.; 5a,b, X3
(147).

M. (Pupillaria) DALL, 1909 [-Trochus pupillus
GOULD. 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, elaborately sculptured, low
spired; umbilicus wide, deep. Rec., Antarct.

Basilissa WATSON, 1879 [-B. superba; SD Coss
MANN. 1888]. Thin, carinate, low to high-spired.
V.Cret.-Rec.
B. (Basilissa). Spire low-conical, periphery chan

neled, base spirally ribbed. V.Cret.-Rec., Eu.
Afr.-Austral.-Pac.--FIG. 161,1. -B. (B.) su
perba, Rec., Austral.; X I (227).

B. (Ancistrobasis) DALL, 1889 [-B. costulata
WATSON, 1879]. Spire with interrupted axial ribs.
Rec., Carib.

Euche1us PHILIPPI, 1847 [-Trochus quadricarinatus

HOLTEN, 1802 U=Trochus asper GMELlN, 1791);
SD HERRMANNSEN, 1847] [=Aradasia GRAY,
1850; Tallorbis G. & H. NEvtLL, 1869; Huttonia
KIRK, 1882 (non PICKARD-CAMBRIDGE, 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.
--FIG. 161,14. -E. (E.) quadricarinatus (HOL
TEN), Rec., India; Xl (147).

E. (Antillachelus) WOODRING, 1928 [-Calliostoma
asperrimum var. dentiferum DALL, 1889]. Small,
whorls flat-sided, nodosely sculptured; umbilicus
wide. Mio.-Rec., W.Indies.--FIG. 161,6. -E.
(A.) dentiferus (DALL), Rec., W.Indies; X3
(147).

E. (Herpetopoma) PILSBRY, 1889 [-E. scabriuscu
Ius A.ADAMS & ANGAS, 1867]. Cancellately sculp
tured; operculum multispiral. Plio.-Rec., Austral.

E. (Mirachelus) WOODRING, 1928 [-Calliostoma
corbis DALL, 1889]. Small, without umbilicus;
with coarse cancellate sculpture. Mio.-Rec.,
Carib.

E. (?Nevillia) H.ADAMS, 1868 [-N. picta; SD
TOMLIN, 1938). Small, without umbilicus, other
wise like E. (Herpetopoma). Rec., IndianO.-
FIG. 161,8. -E. (N.) pictus; X5 (159).

E. (Vaceuche1us) IREDALE, 1929 [-E. angulatus
PEASE, 1867] . Without basal tooth, otherwise
like E. (Euchelus). Rec., S.Pac.

Granata COTTON, 1957. [-Stomatella imbricata
LAMARCK, 1816] [=Stomatella AUCTT., non LA
MARCK]. Ear-shaped, with few whorls; sculpture
of numerous spiral ridges. Rec., Austral.

Guttula SCHEPMAN, 1908 [-G. sibogae). Like
Margarites but with angular aperture. Rec., Pac.

Hyboche1us PILSBRY, 1889 [-Stomatella cancellata
KRAUSS, 1848] [=Stomatella AUCTT., 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.--FIG. 161,11. -H. cancellatus
(KRAUSS), S.Afr.; 11a,b, Xl (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. V.Cret.(Maastricht.)
Rec., Eu.-S.Afr.-Japan.--FIG. 161,17. -L. (L.)
monilifera (LAMARCK), Rec., Japan; Xl (147).

L. (Calliotropis) SEGUENZA, 1903 [-Trochus ottoi
PHILIPPI, 1844] [=Solariellopsis SCHEPMAN,
1908 (non DEGREGORIO, 1886)]. Umbilicus wide.
Plio.-Rec., W.Atl.-Eu.-S.Pac.--FIG. 161,9. -L.
(C.) ottoi (PHILIPPI), Plio.-Pleist., Italy; X2
(211).
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FIG. 161. Trochacea (Trochidae--Margaritinae) (p.1249-1251).

Margarella THIELE in TROSCHEL, 1893 [eTrochus
apansus SOWERBY, 1838; SD THIELE, 1924] [pro
Margaritclla THIELE in TROSCHEL, 1891 (non
MEEK & HAYDEN, 1860)]. Small, thin-shelled,
globose, nearly smooth. Mio.-Rcc.
M. (Margarella). With rounded periphery, surface

smooth. Mio.-Rcc., N.Z.-Antarct.--FIG. 161,10.
eM. (M.) cxpansa (SOWERBY), Rec., S.Georgia;
lOa,b, X1.5 (147).

M. (Promargarita) STREBEL, 1908 [eMargaritcs
tropidophoroidcs]. With 2 blunt spiral carinae.
Rcc., Antarct.

M. (Submargarita) STREBEL, 1908 [eMargaritcs
impcrvia]. Minute, with fine spiral riblets; nu
clear whorls large. Rcc., Antarct.

Olivia CANTRAINE, 1835 [eo. otaviana] [=Craspc
dotus PHILIPPI, 1847 (non SCHOENHERR, 1844);
Hcliciclla COSTA, 1861; Danilia BRUSINA, 1865].

Small, with cancellate sculpture; columella with
strong fold, ending in a notch, like Euchclus. U.
Crct.{Dan')-Rcc., Eu.-IndoPac.-N.Z.--FIG. 161,
2. eo. otaviana, Pleist., Italy; XI (166).

Seguenzia JEFFREYS, 1876 res. formosa; SD HARRIS,
1897]. With several carinae; aperture with an anal
notch above and columellar notch below. Eoc.
Rcc., Eu.-W.Ad.-S.Pac.--FIG. 161,7. es. for
mosa, Rec., olf New England; X5 (147).

Tibatrochus NOMURA, 1940 [eT. husacnsis]. Like
Euchclus but with smooth aperture. Rcc., Japan.

Timisia JEKELlUS, 1944 reT. pscudopicta]. Mio.,
SE.Eu.--FIG. 161,12. eT. pscudopicta, Rumania;
12a,b, X2 (194).

Tropidomarga POWELL, 1951 reT. biangulata].
Shape of Margarclla (Promargarita) but more
strongly sculptured. Rcc.• Amaret.
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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.fur.-Rec., Eu.-Afr.-IndoPac.-Australasia. -
FIG. 162,6. °A. (A.) ddphinus (LINNE), Rec., E.
Indies; XO.7 (147).

A. (Nudangarita) BEETS, 1942 [OA. (N.) ard
junoi). Small, whorls nearly smooth, not noded
but with irregular flange or keel below suture.
Neog., Borneo.--FIG. 162,2. °A. (N.) Ilrdjunoi,
E.Borneo; 2a-c, apertural, umbilical, and apical
views, X5 (163).

Calliomphalus COSSMANN, 1888 [OTurbo squamulo
!/IS LAMARCK, 1804) [=Callomphalus COSSMANN,
1918 (spelling error); Callomphalifer COSSMANN,
1918 (nom. van.)). Spire conical, sculpture of
spiral rows of hollow spines; base with fine cords;
an ear-shaped process on inner lip. V.Cret.( Senon.)
Mio., Eu.-N.Am.--FIG. 162,7. °C. squamulo!Us
(LAMARCK), Eoc., Fr.; XO.5 (147).

Pseudoninella SACCO, 1896 [ODelphinula miosoillri·
oides). Spire low, rounded; sculpture of irregular
spiral rows of nodes; inner lip not recurved. V.
Cret.( Dan.)-Mio., Eu.--FIG. 162,5. ·P. mio
solarioides (SACCO), M.Mio., Italy; Xl (147).

Puruninella BEETS, 1943 [ODdphinula permodesta
MARTIN, 1914). Smooth, spire rounded; last whorl
with shouldered periphery crenulated by a row of
nodes. Eoc., E.Indies.--FIG. 162,4. ·P. per
modesta (MARTIN), V.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 KUTASSY, 1937 tOp. triadica; SD

KUTASSY, 1940). Littoriniform, anomphalous, with
subglobose last whorl and low acute spire; orna
ment spiral threads; aperture imperfectly known.
V.Trias.( Carn.), Eu.--FIG. 163,9. 0p. triadica,
Hung.; X 1.5 (84).

Ozodochilus COSSMANN, 1918 [OTrochus subfilosus
BUVIGNIER, 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.)-V.Jur.(Kimm.), Eu.--FIG.
163,17. ·0. subfilosus (BUVIGNIER), V.Jur.
(Raurac.), Fr.; X4 (165).

1a

FIG. 162. Trochacea (Trochidae--Angariinae,
Halistylinae) (p.1252-1262).

7
Calliamphalus

Subfamily ANGARIINAE Thiele, 1924
[=Ddphinulinae 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 [ODdphinula conourra

QUENSTEDT, 1884; SD KOKEN, 1897 (=oD. 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. V. Trias.(Nor.) - V.fur.
(Kimm.), Eu.--FIG. 162,1. °A. longispina
(ROLLE), V.Jur., Ger.; la,b, XI (11).

Angaria RODlNG, 1798 [OTurbo delphinus LINNE,
1758; SD FISCHER, 1875) [=Delphinula LAMARCK,
1804 (obj.); Delphinalus MONTFORT, 1810 (obj.);
Praxidice RAFINESQUE, 1815 (nom. nud.); Scalator
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Cochleochilus COSSMANN, 1918 [-Trochus cottaldi
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.)·
V.Jur. (Portland.) , Eu.--FIG. 163,16. -c. cot
taldinus (D'ORBIGNY), U.Jur.(Raurac.), Fr.; X8
(Cox, n).

Islipia Cox & ARKELL, 1950 [-Monodonta lycetti
LYCETT, 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.--FIG. 163,20. 1. Iy
cetti (LYCETT), 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.
Maastricht.), Eu.--FIG. 163,15. -M. semigranu
lata, U.Cret.(L.Coniac.), Fr.; X2.7 (Cox, n).

Monodonta LAMARCK, 1799 [-Trochus labio LINNE,
1758] [=Monodontes MONTFORT, 1810 (obj.);
Labio OKEN, 1815 (obj.); Odontis SOWERBY, 1825
(obj.); Trochidon SWAINSON, 1840; Pimpellies
GISTEL, 1847 (obj.)]. Thick-shelled, spirally sculp
tured. V.Cret.(Dan.)-Rec.

M. (Monodonta). Medium-sized, somewhat glo.
bose, columellar teeth wide. Oligo.-Rec., Eu.
IndoPac.-Australasia.--FIG. 163,14. -M. (M.)
labio (LINNE), Rec., E.Indies, Xl (147).

M. (Austrocochlea) FISCHER, 1885 [-M. ~onstricta

LAMARCK, 1822] [=Austrochlea PILSBRY, 1889
(obj.)]. Spiral ribs widely spaced, columellar
tooth weak. Rec., Austral.

M. (Incisilabium) COSSMANN, 1918 [-M. parisien
sis DESHAYES, 1832]. Spiral ribs noded. Eoc., Eu.

M. (Monodontella) SACCO, 1896 [-Turbo quad
mlus MICHELOTTI, 1840]. Small, sculpture clath
rate, fine. Mio., Eu.

M. (Osilinus) PHILIPPI, 1847 [-M. punctulata
LAMARCK, 1822; SD BucQuOY, DAUTZENBERG &
DOLLFUS, 1885] [=Gibbium GRAY, 1847 (non
SCOPOLl, 1777); Trochius GRAY, 1847; Neptheusa
GRAY, 1852 (=Nephteusa MONTEROSATO, 1888);
Trochocochlea MORCH, 1852; Caragolus MONTERO
SATO, 1884]. Smooth or with weak spiral ribs;

columellar tooth weak, broad. V.Cret.(Dan.)-Rec.,
Eu.-Afr.Atl.

Bankivia KRAUSS, 1848 [-B. flarians (=-Phasianella
fasciata MENKE, 1830); SD FISCHER, 1875]. Slen
der, high-spired, nearly smooth; columella with
a weak fold. Mio.-Rec., Austral.-S.Pac.
B. (Bankivia). Brilliantly nacreous. Pleist.-Rec.,
Australasia.--FIG. 163,4. -B. faseiata (MENKE),
Rec., Austral.; X I (147).

B. (Leiopyrga) ADAMS & ADAMS, 1863 [-L. pic
turata = Cantharidus lineolaris GOULD, 1861].
Whorls obtusely carinate, spiral riblets beaded;
umbilicus small. Mio.-Rec., S.Pac.

Bathybembix CROSSE, 1893 [-Bembix aeola WAT
SON, 1879] [pro Bembix WATSON, 1879 (non
FABRICIUS, 1775)]. Thin-shelled, somewhat in
flated, spirally, nodose to smooth, suture adpressed
to channeled; in deep W3.ter. Oligo.-Rec.
B. (Bathybembix). Smooth or with subdued sculp

ture on periphery. Oligo.-Rec., Japan-W.N.Am.
E.Atl.--FIG. 163,7. -B. (B.) aeola (WATSON),
Rec., Japan; XO.5 (227).

B. (Ginebis) OTUKA, 1942 [-Trochus argenteoni
tens LISCHKE, 1872]. With one row of nodes per
whorl. Oligo.-Rec., Japan.

Cantharidus MONTFORT, 1810 [-Trochus iriS

GMELlN, 1791 = Limax opalus MARTYN, 1784
(ICZN op. 479)] [=Cantharis PERuSSAC, 1821
(obj.); Elenchus SWAINSON, 1840 (non CURTIS,
1831) (obj.); Cantharidium SCHAUFUSS, 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.-
FIG. 163,19. -C. (C.) iris (GMELlN), Rec., N.Z.;
XI (147).

C. (Iwakawatrochus) KURODA & HABE, 1954
[-Gibbula flittata PILSBRY, 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.-
FIG. 163,22. -C. (L.) tersa (MARWICK); X5
(204).

C. (Micrelenchus) FINLAY, 1927 [-Trochus san
guineus GRAY, 1843]. Small, spire relatively low,
columellar fold not apparent. Mio.-Rec., N.Z.

C. (Phasianotrochus) FISCHER, 1885 [-Trochus
badius WOOD, 1828 = Bulimus eximius PERRY,
18Il]. Columellar fold well developed. Plio.-Rec.,
Austral.

C. (Plumbelenchus) FINLAY, 1927 [-Trochus
capillaceus PHILIPPI, 1848 = T. pruninus GOULD,
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.--FIG. 163,
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8. ·C. paradoxum (BoRN), Rec., E.Indies; Xl
(147).

Diloma PHILIPPI, 1845 [·Turbo nigerrimus GMELIN,
1791; SD HERRMANNSEN, 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.--FIG.
163,11. ·D. (D.) nigerrima (GMELIN), Rec.,
Chile; Xl (147).

D. (Anisodiloma) FINLAY, 1927 [·Trochus lugu
bris GMELlN, 1791]. With nodose spiral ribs.
Rec., N.Z.

D. (Cavodiloma) FINLAY, 1927 [·Trochocochlea
excavata A.ADAMS & ANGAS, 1864]. Small,
smooth, with blunt peripheral keel. Rec., N.Z.

D. (Chlorodiloma) PILSBRY, 1889 [·Trochus
erinitus PHILIPPI, 1849] [=Latona HUTTON,
1884 (non SCHUMACHER, 1817)]. Spire higher
than in D. (Diloma); shell less nacreous; with
an umbilical chink. Rec., Austral.

D. (Fractarmilla) FINLAY, 1927 [·Labio corrosa
A.ADAMS, 1853]. Peristome interrupted by last
whorl. Rec., N.Z.

D. (Melagraphia) GRAY, 1847 [·Turbo aethiops
GMELlN, 1791] [=Neodiloma FISCHER, 1885
(obj.); Zediloma FINLAY, 1927]. Spirally sculp
tured, with a strong columellar tooth. Mio.-Rec.,
Eu.-Austral.--FIG. 163,10. ·D. (M.) aethiops
(GMELlN), Rec., N.Z.; Xl (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) PHILIPPI, 1847 [·Trochus merula
"CHEMNITZ" (not binominal) = Trochus sinen
sis GMELlN, 1791; SD HERRMANNSEN, 1847]
[=Oxytele AUCTT. (obj.)]. Relatively large; in
ner lip broad, with a central furrow. Mio.-Rec.,
Eu.-Afr.-Japan.--FIG. 163,18. ·D. (0.) sinen
sis (GMELlN), Rec., S.Afr.; Xl (147).

D. (Pictodiloma) HABE, 1946 [·Trochus suavis
PHILIPPI, 1850]. Rec., Japan.

Jujubinus MONTEROSATO, 1884 [·Trochus matoni
PAYRAUDEAU, 1827 = T. exasperatus PENNANT,
1777; SD PILSBRY, 1889] [=Manotrochus
FISCHER, 1885; Mirulinus MONTEROSATO, 1917;
Clelandella WINCKWORTH, 1932]. Like Calliostoma
in form but more slender and with radula more
like that of Monodonta. U.Cret.(Turon.)-Rec.
J. Oujubinus). With small columellar tooth;

peripheral spiral cord nodose. U.Cret.(Turon.)
Rec., Eu.-Atl.-IndoPac.--FIG. 163,2.•/. exas
peratus (PENNANT), Rec., Medit.; X2 (147).

J. (Strigosella) SACCO, 1896 [·Trochus strigosus
GMELlN, 1791]. No columellar tooth; narrow
umbilicus present. Paleoc.-Rec., Eu.

Lesperonia TOURNOUER, 1874 [·L. princeps]. Like
/uiubinus, but smaller and with a strong carina.
Oligo., Eu.--FIG. 163,3. ·L. princeps, Oligo.,
Fr.; X2 (147).

Pachydontella MARWICK, 1948 [·P. etiampicta].
Small, turbinate, stout, spirally ribbed; columella
with large tooth. Plio., N.Z.--FIG. 163,1. ·P.
etiampicta; X2 (204).

Pictiformes KOLESNIKOV, 1939 [·Monodonta mamil
la ANDRZEJOWSKI, 1830]. With deep suture and
faint keel. Mio.(Sarmat.), SW.Asia.

Tegula LESSON, 1835 [·T. elegans (=Trochus pel
lisserpentis WOOD, 1828)]. Of moderate size to
large, solid, whorls flat-sided; with or without
umbilicus. Mio.-Rec.
T. (Tegula). With nodose spiral ribs; base flat

tened. Mio.-Rec., N.Am.-S.Am.-Pac.--FIG. 163,
21. ·T. (T.) pellisserpentis (WOOD), Rec., W.S.
Am.; 2la,b, Xl (147).

T. (Agathistoma) OLSSON & HARBISON, 1953
[·Trochus viridulus GMELlN, 1791]. Smooth or
finely beaded spirally, with a narrow umbilicus.
Plio.-Rec., E.C.Am.-W.C.Am.

T. (Chlorostoma) SWAINSON, 1840 [.Trochus
argyrostomus GMELlN, 1791; SD HERRMANNSEN,
1846]. Smooth or axially ribbed above, base
smooth or spirally ribbed. Mio.-Rec., Japan-N.
Am.-S.Am.

T. (Omphalius) PHILIPPI, 1847 [·Trochus rusti
cus GMELlN, 1791; SD HERRMANNSEN, 1847]
[=Neomphalius FISCHER, 1885 (obj.)]. Like
T. (Chlorostoma) but smooth; most species with
umbilicus. Mio.-Rec., Japan-W.N.Am.-?W.Indies.

T. (Promartynia) DALL, 1909 [·Trochus pulligo
GMELlN, 1791]. Smooth, with wide umbilicus.
Pleist.-Rec., W.N.Am.

Thalotia GRAY, 1847 [·Trochus pictus WOOD, 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.--RIG. 163,5. ·T. conica
(GRAY), Rec., Austral., Xl (147).

T. (Alcyna) A.ADAMS, 1860 [·A. ocellata; SD
PILSBRY, 1888]. Aperture relatively large, col
umella truncate below. Rec., Pac.

T. (Beraua) BEETS, 1941 [·Cantharidus (B.)
erinaceus]. More conical than in T. (Thalotia)
and with sutural nodes stronger. Mio., E.Indies.
--FIG. 163,6. ·T. (B.) erinacea (BEETS), Mio.,
Borneo; Xl (163).

T. (Calthalotia) IREDALE, 1929 [·Trochus arruen
sis WATSON, 1880]. Plio.-Rec., Austral.

T. (Odontotrochus) FISCHER in KIENER, 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.ADAMS, 1854 [·T. monilifera] [=Pty
chostylis GABB, 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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FIG. 164. Trochacea (Trochidae-Gibbulinae)
(p. 1256-1257).

--FIG. 163,13. -T. monili/era, Rec., Austral.;
Xl (147).

T. (Perrinia) ADAMS & ADAMS, 1854 [-Monodonta
anguli/era A.ADAMS, 1853; SD PILSBRY, 1889].
Columella with several denticles. Plio.-Rec., E.
Indies-Formosa.

Turcicula DALL, 1881 [-Margarita imperialis]. Re
sembling Lischkeia, but with reflected lip and
vermiculate sculpture. Rec., Carib.--FIG. 163,
12. -T. imperialis (DALL), Cuba; 12a,b, Xl
(217).

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 (non 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. V,fur.(Raurac.)-L.Cret.(Neocom.) , Eu.-S.
Afr.--FIG. 164,5. -B. erinus (D'ORBIGNY), U.Jur.
(Raurac.), Fr.; X2 (111).

Gibbula RISSO, 1826 [-Trochus magus LINNE, 1758;
SD HERRMANNSEN, 1847] [=Magulus, Puteolus
MONTERosATo, 1888; Phorculus MONTERosATo,
1888 (non COSSMANN, 1888); Conotrochus PILSBRY,
1889 (non SEGUENZA, 1864); Phorculellus SACCO,
1896 (pro Phorctllus); Phorculorbis COSSMANN,
1918; Forskaliopsis COEN, 1931 (non HAECKEL,
1888)]. Sutures impressed; umbilicus bounded by
a ridge. V.Cret.-Rec.
G. (Gibbula). Medium-sized, wider than high;

last whorl with base set off by an angle. V.Cret.
Rec., Eu.-S.Am.--FIG. 164,8. -G. (G.) magus
(LINNE), Rec., Medit.; Xl (147).

G. (Adriaria) PALLARY, 1917 [-Trochus albidus
GMELlN, 1791]. Rec., Medit.

G. (Amonilea) COSSMANN, 1920 [-Gibbula par
nensis BAYAN, 1870] [pro Moniliopsis COSSMANN,
1918 (non CONRAD, 1865); Moniliopsidea TOM
LIN, 1930]. Whorls inflated, sculpture fine, spiral.
Eoc., Eu.--FIG. 164,4. -G. (A.) parnensis,
Eoc., Fr.; X2 (147).

G. (Calliotrochus) FISCHER in KIENER, 1879
[-Turbo phasianellus DESHAYES, 1863 (not hom
onym of T. phasianella ADAMS, 1850)]. Small,
turbiniform, with narrow umbilicus. Rec., Indo
Pac.

G. (Cantharidella) PILSBRY, 1889 [-G. picturata
ADAMS & ANGAs, 1864; SD SUTER, 1913]. Small,
polished, umbilicus narrow or wanting. Rec.,
Australasia.

G. (Colliculus) MONTERosATo, 1888 [-Trochus
adansoni PAYRAUDEAU, 1827; SD BUCQuOY, DAUT
ZENBERG & DOLLFUS, 1898] [=Glomulus MON
TEROSATO, 1888 (=Glossulus PALLARY, 1938)].
Small, base with spiral ribs; slight fold on
columella. Eoc.-Rec., Eu.-Afr.-Pac.--FIG. 164,
9. -G. (C.) adansoni (PAYRAUDEAU), Rec., Medit.;
X2 (147).

G. (Enida) A.ADAMS, 1860 [-E. ;aponica; SD
KOBELT, 1879]. Small, depressed, with wide
umbilicus. Pleist.-Rec., Japan-IndoPac.
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G. (Eurytrochus) FISCHER in KIENER, 1879
[-Clanculus danieli CROSSE, 1862; SD PILSBRY,
1889]. Low-spired, spirally ribbed; periphery
bluntly angulate. Rec., S.Pac.

G. (Forskaelena) IREDALE, 1918 [-Trochus fanu
lum GMELlN, 1791] [pro Forskiilia ADAMS &

ADAMS, 1854 (non KOLLIKER, 1853)]. Axially
ribbed above periphery, spirally below, with a
double keel at periphery. Mio.-Rec., Eu.

G. (Hisseyagibbula) KERSHAW, 1955 [-Littorina
hisseyana TENISON-WOODS, 1876]. Rec., Tas
mania.

G. (Notogibbula) IREDALE, 1924 [-G. coxi ANGAS,
1867 (=Stomatia bicarinata ADAMS, 1854)].
With 2 rounded keels. Rec., Austral.

G. (Phorcus) RISSO, 1826 [-Po margaritaceus; SD
BUCQUOY, DAUTZENBERG & DOLLFUS, 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) KOLESNIKOV, 1939 [-Trochus robur
DAVIDACHVILI, 1932]. Turbinate, with 2 low
carinae. Mio.( L.Sarmat.), SW.Asia.

G. (Rollandiana) KOLESNIKOV, 1939 [-Trochus
rollandianus D'ORBIGNY, 1845]. Low-whorled,
with broad umbilicus. Mia., SW.Asia.

G. (Steromphala) GRAY, 1847 [-Trochus cinerar··
ius LINNE, 1758] [=Korenia FRIELE, 1877
(obj.); Gibbulastra MONTERosATo, 1884; Gibbul
oidella SACCO, 1896]. Apex and periphery round
ed; spirally striate. Mio.-Rec., Eu.

G. (Tumulus) MONTEROSATO, 1888 [-Trochus um
bilicaris LINNE, 1758; SD BUCQUOY, DAUTZEN
BERG & DOLLFUS, 1898]. Like G. (Steromphala)
but with higher spire. Mio.-Rec., Eu.

Calliovarica VOKES, ,1,939 [-C. eocensis]. Outer lip
strongly reflected; with numerous varices crossed
by spiral ribs. Eoc., W.N.Am.--FIG. 164,6. -C.
eocensis, Eoc., Calif.; Xl (225).

Cittarium PHILIPPI, 1847 [-Turbo pica LINNE,
1758] [=Meleagris MONTFORT, 1810 (non LINNE,
1758) (obj.); Liuona GRAY, 1847 (obj.)]. Large,
turbinate, inner lip with a small callus. Pldst.
Rec., Carib.--FIG. 164,7. -C. pica (LINNE),
Rec., W.Indies; XO.s (147).

Fossarina A.ADAMS & ANGAs, 1864 [-F. patula]
[(=Minos HUTTON, 1884)]. Small to minute,
spiral sculpture very fine. Rec.
F. (Fossarina). Aperture entire. Rec., Austral.-

FIG. 164,11. -F. (F.) patula, S.Austral.; X3
(147).

F. (Clydonochilus) FISCHER, 1890 [-C. mariei].
Minute, outer lip with a notch below suture.
Rec., E.Afr.

F. (Minopa) IREDALE, 1924 [-F. legrandi PET
TERD, 1879]. Minute, smooth, inner lip inter
rupted by last whorl. Rec., Austral.

Gaza WATSON, 1879 [-G. daedala]. Turbinate,

finely spirally striate; umbilicus partly or entirely
concealed by callus. Rec.
G. (Gaza). Umbilicus entirely concealed. Rec.,

Pac.-Carib.
G. (Callogaza) DALL, 1881 [-G. (C.) watsoni].

Umbilicus partly concealed. Rec., Carib.
Houdasia COSSMANN, 1902 [-H. splendens]. Small,

depressed, few-whorled. Eoc., Eu.--FIG. 164,2.
H. splendens, Eoc., Fr.; X5 (147).

Nanula THIELE, 1924 [-Gibbula tasmanica PET
TERD, 1879]. Small, globose, nearly smooth. Rec.,
Austral.--FIG. 164,1. -N. tasmanica (PETTERD);
X3 (147).

Norrisia BAYLE, 1880 [-Trochiscus norrisi SOWERBY,
1838] [pro Trochiscus SOWERBY, 1838 (non HEY
DEN, 1826)]. Large, solid, rounded-conical. Pldst.
Rec., W.N.Am.--FIG. 164,10. -N. norrisi
(SOWERBY), Rec., Calif.; XO.7 (147).

Phorculus COSSMANN, 1888 [-Turbo fraterculus
DESHAYES, 1863]. Small, depressed, with strong
spiral ribs. Eoc.-Mio., Eu.-N.Am.-S.Am.--FIG.
164,3. -P. fraterculus (DESHAYES), Eoc., Fr.; 3a,b,
X 1.5 (147).

Trochinella IREDALE, 1937 [-T. perconfusa]. Thin,
pellucid. Rec., Pac.

Subfamily CALLIOSTOMATINAE Thiele, 1924
[=Conulinae COSSMANN. 1916 (part;m)]

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

LINNE, 1758; SD HERRMANNSEN, 1846] [=Conu
Ius NARDO, 1840 (non LESKE, 1778); Ziziphinus
GRAY, 1847 (non GRAY, 1843); Montagua GRAY,
1852 (non FLEMING, 1828); Stylotrochus SEG
UENZA, 1876 (non HAEcKEL, 1862); lacinthinus
MONTEROSATO, 1889 (obj.); Callistoma, Callisto
mus, Callisoma AUCTT. (obj.)]. Without umbili
cus. L.Cret.(Calliostoma dat.)-Rec. (61).
C. (Calliostorna). Shell thick, with granular spirals
on early whorls, later whorls nearly smooth;
columellar tubercle distinct. Mio.-Rec., Medit.
--FIG. 165,5. -C. (C.) conulus (LINNE), Rec.,
Medit.; 5a,b, Xl (147).

C. (Alertalex) DELL, 1956 [-A. blacki]. Thin,
iridescent, with smooth, prominent spiral ribs.
Rec., N.Z.

C. (Ampullotrochus) MONTEROSATO, 1890 [-Tro
chtts granulatus BORN, 1778]. EntirelY granu
late. Rec., Medit.-?W.N.Am.

C. (Anceps) KOLESNIKOV, 1939 [-Trochus anceps
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EICHWALD, 1850]. Thin-walled, with flat base
and whorls. Mio.( Sarmat.) , SW.Asia.

C. (Benthaste1ene) lREDALE, 1936 [-B. katherina].
Small, aperture semilunar. Rec., Austral.

C. (Carinator) lKEBE, 1942 [·C. (C.) makiyamai].
Whorls with 2 strong carinae; suture canaliculate.
V.Plio., Japan.

C. (Eucasta) DALL, 1889 [·C. (E.) indianum].
With a sulcus near periphery. Rec., Carib.

C. (Fautor) lREDALE, 1924 [·Ziziphinus comptus
A.ADAMS, 1855] [=Salsipotens lREDALE, 1924].
Relatively high-spired. Rec., Austral.

C. (Feneoniana) KOLESNIKOV, 1939 [·Trochus
/eneonianus D'ORBIGNY, 1845]. With sharp basal
keel and spiral ribs. Mio.(Sarmat.), SW.Asia.

C. (Laetifautor) IREDALE, 1929 [·C. trepidum
HEDLEY, 1907 = C. deceptum SMITH, 1899].
Spiral ribs nodose. Plio.-Rec., Australasia.

C. (Maurea) OLIVER, 1926 [·Trochus tigris
GMELlN, 1791 (ICZN, Op. 479)] [=Mauriella
OLIVER, 1926; Calliotropis OLIVER, 1926 (non
SEGUENZA, 1903); Muerinops, Venustas FINLAY,
1927 (obj.); Calotropis THIELE, 1929 (pro Cal
liotropis) ]. With pointed spire and rounded
periphery. Mio.-Rec., N.Z.

C. (Otukaia) IKEBE, 1942 [·C. kiheiziebisu
OTUKA, 1939]. Whorls simply sculptured, with
2 strong spiral keels. Plio.-Rec., Japan.

C. (?Putzeysia) SULLIOTTI, 1889 [·Trochus
clathratus ARADAS, 1847] [=Gemmula SEGUENZA,
1876 (non WEINKAUFF, 1875)]. Small, some
what inflated, with cancellate sculpture. Mio.
Rec., Eu.

C. (Sarmates) KOLESNIKOV, 1939 [·Trochus sar·
mates EICHWALD, 1850]. With median keel. Mio.
(Sarmat.) , SW.Asia.

C. (Sinutor) COTTON & GODFREY, 1935 [·Ziziphi·
nus incertus REEVE, 1863]. Sinistral. Rec.,
Austral.

C. (Spikator) COTTON & GODFREY, 1935 [·C.
spinulosum TATE, 1893]. Small, with cancellate
sculpture. Rec., Austral.

C. (Tristichotrochus) IKEBE, 1942 [·C. aculeatum
SOWERBY, 1912]. With whorls shouldered, pri·
mary and secondary spirals mostly granulate.
Oligo.-Rec., Japan-W.N.Am.--FIG. 165,7. -C.
(T.) aculeatum, Rec., Japan; X I (61).

C. (Ziziphinus) GRAY, 1843 [·Z. canaliculatus
"MARTYN" HUMPHREY, 1786; SD REHDER, 1937].
Large for genus, spiral ribs smooth. Oligo.-Rec.,
W.N.Am.

Aste1e SWAINSON, 1855 [·Trochus subcarinatus
SWAINSON, 1855 (non PHILIPPI, 1843) = Callio
stoma adamsi PILSBRY, 1890] [=Eutrochus A.
ADAMS, 1864 (obj.)]. Like Calliostoma in form
but with an umbilicus. V.Cret.-Rec.

A. (Aste1e). Spiral ribs beaded, umbilicus bounded
by beaded cord. V.Cret.-Rec., cosmop.--FIG.
165,8. •A. adamsi (PILSBRY), Rec., Tasmania;
Xl (147).

A. (Aste1ena) IREDALE, 1924 [-Ziziphinus scitulus
A.ADAMS, 1855]. Small, aperture semilunar, col
umella long. Rec., Australasia.

A. (Calliste1e) COTTON & GODFREY, 1935 [-A. cal
liston VERCO, 1905]. Umbilicus narrow. Rec.,
Austral.

A. (Coralaste1e) IREDALE, 1930 [·C. allanae].
Conical, with pointed spire; umbilical pit deep.
Rec., Austral.-Japan.

A. (Dentistyla) DALL, 1889 [·Margarita asperrima
DALL, 1881]. Sculpture nodulous; outer lip lirate
within. Mio.-Rec., Carib.

A. (Eurastele) COEN, 1946 [·A. (E.) lusitanica].
Rec., Medit.

A. (Leiotrochus) CONRAD, 1862 [.L. distans].
Spire rather low; spiral ribs smooth. Mio., E.N.
Am.--FIG. 165,4. ·A. (L.) distans (CONRAD),
Mio., USA. (Md.); Xl (203).

A. (Mazaste1e) IREDALE, 1936 [·Trochus glypta
WATSON, 1886]. Sutures sunken; umbilicus very
wide. Rec., Austral.

A. (Omphalotukaia) YOSHIDA, 1948 [·Calliostoma
hajimeanum]. Like Calliostoma (Otukaia) but
umbilicate. Rec., Japan.

A. (Pulchrastele) IREDALE, 1929 [·Calliostoma
septenarium MELVILL & STANDEN, 1899]. Small,
ribs noded. Plio.-Rec., Austral.

A. (Scrobiculinus) MONTEROSATO, 1889 [·Trochus
strigosus GMELlN, 1791]. Umbilicus a mere
chink. Rec., N.Afr.

Falsimargarita POWELL, 1951 [·Margarites gemma
SMITH, 1915]. Like Calliostoma, but shell thin,
iridescent, umbilicate. Rec., Antarct.

?Kishinewia KOLESNIKOV, 1935 [·Phasianella bes·
sarabica D'ORBIGNY, 1844]. High·spired, slightly
carinate, aperture rounded. Mio.(Sarmat.), SW.
Asia.--FIG. 165,6. ·K. bessarabica (D'ORBIGNY),
Mio., USSR; X2 (197).

Metaconulus COSSMANN, 1918 [·Trochus princeps
DESHAYES, 1863]. Higher than wide, suture bor
dered above by nodose keel. ?V.Cret.; Eoc.-Oligo.,
Eu.-N.Afr.--FIG. 165,2. ·M. princeps (DE'
SHAYES), Eoc., Fr.; Xl (147).

Photinastoma POWELL, 1951 [·Trochus taeniatus
WOOD, 1828]. Shell resembling Photinula but
radula nearer that of Calliostoma. Rec., Antarct.

Photinula ADAMS & ADAMS, 1854 [·Margarita coeru
lescens KING & BRODERIP, 1831; SD FISCHER,
1875] [pro Photina ADAMS & ADAMS, 1853 (non
BURMEISTER, 1838); Kingotrochus vONIHERING,
1902 (obj.)]. Depressed, nearly smooth, umbilicus
concealed by callus. Rec., Antarct.-S.Am.

?Sinzowia KOLESNIKOV, 1935 [·Trochus elatior
D'ORBIGNY, 1845]. Turriculate, many-whorled,
with a peripheral keel. Mio.(Sarmat.), SW.Asia.
--FIG. 165,1. ·S. etatior (D'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.Atl.
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FIG. 165. Trochacea (Trochidae--Calliostomatinae, Trochinae) (p.1257-1260).

Subfamily TROCInNAE Rafinesque, 1815
[nom. correct. SWAINSON, 1840 (pro Trochidia RAfJNESQUE,

1815) 1
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; SO IREDALE,

1912] [=Polydonta SCHUMACHER, 1817 (obj.);
Lamprostoma SWAINSON, 1840 (obj.)]. Conical,
base more or less flattened. Mio.-R~c.

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.
Ru., Afr.-IndoPac.-Austral.--FIG. 165,10. ·T.
(T.) maculatus, Rec., Philippines; X 1.0 (147).

T. (Belangeria) FISCHER, 1879 [·T. scabrosus
PHILIPPI, 1850]. With a spirally grooved false
umbilicus. R~c., IndoPac.

T. (Coelotrochus) FISCHER, 1879 [·T. tiaratus
QUOY I\< GAIMARD, 1834] [=N~ozdandia Coss
MANN, 1918]. Relatively small, with slighdy
convex whorls and a deep false umbilicus. Plio.
R~c., N.Z.

T. (Infundibulops) PILSBRY, 1889 [·T. ~rythra~us

BROCCHI, 1821]. Like T. (Trochus) but colum
ella without folds or denticulations. Pl~ist.-R~c.,

1ndoPac.-Red Sea.
T. (Infundibulum) MONTFORT, 1810 [·T. con

cavus GMELIN, 1791] [=Carinid~a SWAINSON,
1840 (obj.)]. Surface with axial folds, base
spirally ribbed; columella with single fold. Ru.,
IndoPac.

T. (Praecia) GRAY, 1857 [·T. d~gantulus WOOD,
1828]. Relatively small, with wavy axial folds;
columella ending in a tooth. Ru., India.

T. (Thorista) IREDALE, 1915 [·Polydonta tub~rcu

lata GRAY, 1843 = Trochus viridis GMELIN,
1791] [=Anthora GRAY, 1857 (non DOUBLE
DAY, 1844) (obj.)]. Relatively small; upper sur
face with spirally arranged nodes; base with
smooth spiral ribs. Pl~ist.-Ru., N.Z.

T. (Thoristella) IREDALE, 1915 [.Polydonta cha
tham~nsis HUTTON, 1873]. Small, smooth,
periphery rounded-carinate, columella smooth.
Mio.-Ru., N.Z.

Clanculus MONTFORT, 1810 [·Trochus pharaonius
LINNE, 1758] [=Otavia RISSO, 1826; Fragdla
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.--FIG. 165,3. ·C. (C.) phara·
onius (LINNE), Rec., Red Sea; Xl (147).

C. (Camitia) ADAMS & ADAMS, 1854 (ex GRAY
MS) [·Camitia pulcherrima]. Depressed, smooth.
Rec., IndoPac.

C. (Clanculopsis) MONTEROSATO, 1879 [·Trochus
cruciatus LINNE, 1758; SD SACCO, 1896]
[=Clanculella SACCO, 1896]. With more than
one denticle at end of columella. Mio.-Rec., Eu.
IndoPac.

C. (Euclanculus) COTTON & GODFREY, 1934 [·C.
leucomphalus VERCO, 1905]. Rec., Austral.

C. (Euric1anculus) COTTON & GODFREY, 1934
[·Trochus flagellatus PHILIPPI, 1849]. Plio.-Rec.,
Austral.

C. (Isoc1anculus) COTTON & GODFREY, 1934 [·C.
yatesi CROSSE, 1863]. Rec., Austral.

C. (Macroc1anculus) COTTON & GODFREY, 1934
[·Monodonta undata LAMARCK, 1816]. Rec.,
Austral.

C. (Mesoclanculus) COTTON & GODFREY, 1934
[·Trochus plebejus PHILIPPI, 1851]. Rec.,
Austral.

C. (Microc1anculus) COTTON & GODFREY, 1934
[·C. euchelioides TATE, 1893]. Rec. Austral.

C. (?Panocochlea) DALL, 1908 [·C. (P.) rubidus].
Depressed, nearly smooth, a single strong tooth
at end of columella. Rec., W.C.Am.

C. (Parac1anculus) FINLAY, 1927 [·P. peccatus].
Rec., Australasia.

Tectus MONTFORT, 1810 [·Trochus mauritianus
GMELlN, 1791] [=Pyramis SCHUMACHER, 1817
(non RODING, 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. (TecIus). Medium-sized to large, with axial
folds on spire. U.Cret.-Rec., Eu.-Afr.-IndoPac.
Japan.--FIG. 165,9. ·T. (T.) mauritianus
(GMELIN), Rec., E.Indies; XO.7 (147).

T. (Cardinalia) GRAY, 1847 [·Trochus virgatus
GMELlN, 1791 ] . Upper surface with beaded
spiral ribs; columellar fold weak. Plio.-Rec.,
IndoPac.

T. (Rochia) GRAY, 1857 [·Trochus acutangulus
"CHEMNITZ" (not binominal) = ·T. conus
GMELlN, 1791]. Like T. (Cardinalia) but with
columellar fold ending in tooth. Plio.-Rec., E.
Indies.

Subfamily UMBONllNAE Pilsbry, 1886

Medium-sized shells, mostly of lenticular
form; umbilicus partly or entirely filled by
a callus pad. U.Cret.-Rec.

Umbonium LINK, 1807 [·T~ochus vestiarius LINNE,
1758; SD PILSBRY, 188~] [=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.-
FIG. 166,7. ·U. (U.) vestiarium (LINNE), Rec.,
E.Indies; 7a,b, Xl (147).

U. (Ethalia) ADAMS & ADAMS, 1854 [·Rotella
guamensis QUOY & GAIMARD, 1834; SD PILSBRY,
1889] [=Liotrochus FISCHER in KIENER, 1879].
Callus only partly filling umbilicus. Mio.-Rec.,
Pac.

U. (Ethaliella) PILSBRY, 1905 [·Ethalia floccata
SOWERBY, 1903]. Callus pad small, not filling
umbilicus. Rec., Pac.

U. (Protorotella) MAKIYAMA, 1925 [·P. yuantan
iensis]. Suture abutting, callus broad, filling um
bilicus. Mio., Japan.--FIG. 166,10. ·U. (P.)
yuantaniensis, Mio., Japan; X2 (147).

U. (Suchium) MAKIYAMA, 1925 [·U. suchiense
YOKOYAMA, 1923; SD MAKIYAMA, 1927]. Whorls
with spiral ribs; callus divided into 2 lobes. L.
Plio.-Rec., Japan.--FIG. 166,9. ·U. (S.) suchi
ense. Plio., Japan; XO.7 (147).

U. (Zethalia) FINLAY, 1927 [·U. zelandicum A.
ADAMS, 1854] [=Ethaliopsis COSSMANN, 1918
(non SCHEPMAN, 1908)]. Almost without um
bilicus; callus bordered by beaded ridge. Plio.
Rec., N.Z.--FIG. 166,4. ·U. (Z.) zelandicum,
Rec., N.Z.; Xl (147).

Antisolarium FINLAY, 1927 [·Solarium egenum
GOULD, 1849]. Spire conical, with beaded ribs;
columellar lip only slightly reflected over umbili
cus. Oligo.-Rec., N.Z.-Pac.--FIG. 166,2. •A.
egenum (GOULD), Rec., N.Z.; 2a,b, X2 (147).

Callumbonella THIELE, 1924 [·Gibbula gorgonarum
FISCHER, 1883] [=Umbotrochus THIELE, 1924
(non PERNER, 1908) (obj.)]. Spire conical, periph
ery angulate, base convex; umbilical callus narrow.
Rec., E.Atl.--FIG. 166,11. ·C. gorganarum
(FISCHER), Cape Verde; X2 (147).

Ethminolia IREDALE, 1924 [.E. probabilis] . De
pressed-trochoid, widely umbilicate, small. Rec.,
Austral.-Japan.

E. (Ethminolia). Whorls shouldered medially.
Rec., Austral.

E. (Sericominolia) KURODA & HABE, 1954 [·Mino
lia stearnsi PILSBRY, 1895]. Whorls rounded. Rec.,
Japan.--FIG. 166,8. ·E. (S.) stearnsi (PILS
BRY); X4 (199).

Isanda ADAMS & ADAMS, 1854 [1. coronata A.ADAMS,
1854]. Solid, small, polished. U.Cret.-Rec., Indo
Pac.-Austral.-N.Z.
I. (Isanda). Globose, umbilicus bordered by a

beaded rib. Rec., IndoPac.--FIG. 166,3. ·1.
(1.) coronata, Austral.; Xl (147).

I. (Archiminolia) IREDALE, 1929 [·Monilea oleacea
HEDLEY & PETTERD, 1905]. Rec., Austral.
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FIG. 166. Trochacea (Trochidae-Umboniinae)
(p.1260-1261).

I. (Conominolia) FINLAY, 1927 [·Hdiacus coni
cus MARSHALL, 1917]. Spire with three noded
ribs; base with numerous spirals; umbilicus wide.
V.Cr~t.( Wangaloan )-Mio., N.Z.--FIG. 166,6.
·1. (C.) conica (MARSHALL), U.Cret.(Wanga
loan); X2 (183).

I. (Conotalopia) IREDALE, 1929 (·Minolia h~n

niana MELVILL, 1891]. With 2 spiral keels. R~c.,

S.Pac.

I. (Parminolia) lREDALE, 1929 [·Minolia agap~ta

MELVILL & STANDEN, 1896 = Monil~a apieina
GOULD, 1861]. R~c., S.Pac.

I. (Umbonella) A.ADAMS, 1863 [·Turbo murr~tlS

REEVE, 1848]. Whorls smooth; small. R~c., Indo
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 WOOD, 1842 [·S. maculata). Last whorl

rounded or with obsolete keel. Mio.-R~c., Eu.-Ad.
IndoPac. -Arct.-E.Asia-W.Indies.

S. (Solariella). Umbilicus bounded by a beaded
spiral rib. V.Cr~t.-Ru., cosmop.--FIG. 167,8.
·S. (S.) maculata, Plio., Eng.; 8a,b, X2 (231).

S. (Bowdenagaza) WOODRING, 1928 [·Microgaza
cossmanni]. Small; aperture relatively large,
ovate. Mio., W.Indies.

S. (Ethaliopsis) SCHEPMAN, 1908 [·S. (E.) cal
lomphala]. Umbilicus partly concealed by inner
lip. R~c., Atl.-IndoPac.

S. (Machaeroplax) FRIELE, 1877 [·Margarita
affinis FRIELE, 1877, ex JEFFREYS MS]. Rela
tively high-spired, with well-developed spiral ribs
and collabral striae. Mio.-R~c., N.Am.-Atl.-Arct.
N.Pac.--FIG. 167,5. ·S. (M.) affinis (FRIELE),
Rec., N.Atl.; X5 (213).

I. (Vanitrochus) IREDALE, 1929 [·Solari~lla trag
~ma MELVILL & STANDEN, 1869) [=Conotrochus
PILSBRY, 1889 (non SCHROTER, 1863»). Small,
spire relatively high, with spiral ribs. Oligo.-Rec.,
E.Indies-Austral.--FIG. 166,1. ·1. (V.) trag~ma

(MELVILL & STANDEN), Rec., Loyalty Is.; X5
(147).

I. (Waisiolia) BEETS, 1942 [·1. (W.) jucanda).
With 2 peripheral angulations; deeply umbilicate.
V.Oligo., E.Indies.--FIG. 166,5. ·1. (W.) iu
cando; XI0 (163).

Monilea SWAINSON, 1840 [·Trochus callif~rus LA
MARCK, 1822) [=Talopia GRAY, 1842 (nom.
nud.)). Elevated, spirally ribbed. Plio.-R~c., E.
Indies-Pac.-India.
M. (Monilea). Medium-sized, inner lip thickened

and recurved but not concealing umbilicus. Plio.
R~c., W.Pac.-S.Pac.--FIG. 166,12. ·M. (M.)
callifera (LAMARCK), Rec., E.Indies; 12a,b, Xl
(147).

M. (Priotrochus) FISCHER in KIENER, 1879 [·Tro
chus obscurus WOOD, 1828; SD PILSBRY, 1889)
[=Aphanotrochus MARTENS, 1880 (obj.»). Um
bilicus closed; inner lip with denticles. Pleist.
Ru., E.Afr.-India.

M. (Rossiteria) BRAZIER, 1895 [·Trochus nucl~us

PHILIPPI, 1849) [pro Soland~ria FISCHER in
KIENER, 1879 (non DUCHASSAING & MICHELIN,
1846»). Small, umbilicus wide, not set off by
angle, spirally ribbed within; inner lip widened.
Plio.-R~c., E.Indies.

M. (Talopena) IREDALE, 1918 [·M. inarta).
Small, spirally ribbed above, smoother below;
umbilicus wide, bounded by smooth rib. Ru.,
S.Pac.
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Soloriello

FIG. 167. Trochacea (Trochidae--Solariellinae)
(p. 1261-/262).

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 GABB, 1869 [OA. crassus]. Convexity of
spire whorls feeble; columellar lip with broad
outer face; base without median callus pad. L·lur.
U.eret.( Maastricht.}, cosmop.

TROCHIDAE Subfamily UNCERTAIN

Kittlitrochus COSSMANN, 1909 [pro Paratrochus
KITTL, 1899 (non PILSBRY, 1893)] [OTeetus?
margine-nodosus J.BOHM, 1895] [=Paratrochoides
TOMLIN, 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 SULEY, 1861 [OTrochus (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.

cate axial sculpture; peristome interrupted by last
whorl; umbilicus narrower than in Solariella.
Pleist.-Rec., W.N.Am.--FIG. 167,7. L. lirulata
(CARPENTER), Rec., Washington; X3 (172).

Minolia A.ADAMS, 1860 [OM. punctata] [=Mino
sia DUNKER, 1882 (obj.); Minolops IREDALE,
1929]. Resembling Solaridla but in general larger;
periostracum marked with spots and stripes of
color. U.Cret.-Rec., W.Pac.-N.Z.--FIG. 167,3.
oM. punctata, Rec., Korea; Xl (147).

?Zeminolia FINLAY, 1927 [OMinolia plicatula MUR
DOCH & SUTER, 1906]. Small, initial whorls rela
tively large; umbilicus wide. Mio.-Ree., N.Z.-
FIG. 167,2. oz. plicatula (MURDOCH & 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 DALL, 1890 [OCantharidus (H.) colum

na]. Pleist.-Ree., N.Am.-S.Am.--FIG. 162,3. °H.
columna (DALL), Rec., Brazil; X5 (147).

Minolio

,.'.~...

3

~,~
-..iV:~~~~· ~

2 . .'

Zeminolio

5 _
Mochoeroplox

Zetelo

Cidorino

Lirulorio

S. (Microgaza) DALL, 1881 [OM. rotella]. Spire
low, aperture subquadrate. Ree., Carib.

S. (Micropiliscus) DALL, 1927 [OS. (M.) con
stricta]. Initial whorls colored, not glassy. Ree.,
SE.USA.

S. (Solaricida) DALL, 1919 [OS. (S.) hondoensis].
Resembling Cidarina but with wider umbilicus.
Ree., Japan.--FIG. 167,6. OS. (S.) hondoensis;
Xl (191).

S. (Spectamen) IREDALE, 1924 [OTrochus philip
pensis WATSON, 1880]. Spire moderately high,
turriculate. Plio.-Rec., Austral.

S. (Suavotrochus) DALL, 1924 [OS. lubrica DALL,
1881]. Almost or entirely smooth; in deep water.
Ree., W.lndies.

S. (Zetela) FINLAV, 1927 [OMinolia textilis MUR
DOCH & SUTER, 1906]. Small, sculpture sharply
cancellate, spiral ribs beaded on last whorl. ?Mio.
Ree., S.Pac.--FIG. 167,1. OS. (Z.) textilis
(MURDOCH & SUTER), Rec., N.Z.; X5.

Cidarina DALL, 1909 [OMargarita cidaris CARPEN
TER, 1864]. Large, resembling Bathybembix, with
channeled suture and nodose sculpture; umbilicus
nearly closed by reflected inner lip. Pleist.-Ree.,
W.N.Am.--FIG. 167,4. °C. cidaris (CARPEN
TER), Rec., Calif.; Xl (230).

?Lirularia DALL, 1909 [OMargarites limlata CAR
PENTER, 1864]. Small, with strong spiral and deli-
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FIG. 168. Trochacea (Ataphridae) (p.1263).
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Trochopsideo

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.--FIG. 169,7. OM. arcta (HORNES),
Aus.; X3 (79).

Praestomatia (KUTASSY, 1940, nom. nud.), Cox, n.
gen.' [OStomatia acutangllia KOKEN, 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.--FIG. 169,/.
op. acutangula (KOKEN), V.Trias.(Nor.), Aus.;
la,b, X 10 (79).

Stomatella LAMARCK, 1816 [OS. auricula; SD
ANTON, 1839] [=Phymotis RAFINESQUE, 1815
(nom. nud.); Plocamotis FISCHER, 1885]. Ear
shaped, without operculum. Ru., E.Indies-lndoPac.

S. (Stomatella). Surface smooth. Plio.-Ru., Indo-
Pac.--FIG. 169,3. OS. (5.) auricttla, E.Indies;
3a,b, X2 (213).

S. (Gena) GRAY, 1850 [OStomatdla nigra QUOY
& GAIMARD, 1834; SD THIELE, 1924]. Last whorl
finely spirally striate. R~c., IndoPac.

Brod<:ripia GRAY, 1847 [OScutdla roua BRODERIP,
1834]. Oval, limpet-shaped. R~c. Pac.--FIG.
169,6. 0B. roua (BRODERIP), S.Pac.; 6a-c, X3
(147).

Family STOMATELLIDAE Gray, 1840
[=Stomatiidae STOLlCZKA, 18681

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.'

1 Proposed by KUTASSY with citation of typc spccics but
without diagnosis and thcrefon a tJom~" nudum. nceding
validation.

[Olnouramus arctus HOERNES, 1855]. Rather

A. (At2phrus). Outer face of columellar lip
smooth or with basal denticle, and not limited
by a strong carina. M.Jur. (Ba;.) - U. Cr~t.

(Maastricht.), cosmop.--FIG. 168,7. °A. (A.)
acmon (D'ORBtGNY), M.Jur.(Baj.), Eng.; X 1.75
(59).

A. (Endianaulax) CoSSMANN, 1902 [OE. planica/
losum]. Outer face of columellar lip without
denticle and limited by strong carina. L.Jur.
(lias.)-U.Jur.(Portland.), Eu.--FIG. 168,5. °A.
(E.) rich~i COSSMANN, M.Jur.(Baj.), Eng.; X 1.75
(59).

A. (Plocostylus) GEMMELLARO, 1878 rep. typus].
Columellar lip with conspicuous tubercle facing
towards aperture. L.Jur.(L.lias.), Sicily.--FIG.
168,4. °A. (P.) typus; X2.25 (187).

Cirsostylus COSSMANN, 1918 [OTrochus glandulus
LAUBE, 1869]. Columellar lip vertical, with dis
tinct outer margin, and with strong fold at its
lower end. Trias.-L.Jur.(L.lias.), Eu.--FIG. 168,
6. °C. glandulus (LAUBE), M.Trias.(Ladin.), S.
Tyrol; X 1.5 (64).

Trochopsidea WENZ, 1938 [pro Trochopsis GEM
MELLARO, 1879 (non EHRENBERG, 1832)] [OTroch
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.
(Ba;.), Eu.--FIG. 168,1. °T. paludinoid~s

(HUDLESTON), M.Jur.(Baj.), Eng.; X2.4 (59).

Lewisiella STOLlCZKA, 1868 [0Pitonndlus conicus
D'ORBIGNY, 1853]. [=AlIlacotrochlls COSSMANN,
1916]. Moderately elevated, whorls more convex
than in Ataphrtls; inner lip without denticle, but
extended above as semicircular callous pad cover
ing middle of base and circumscribed by groove.
L.Jur., Eu.--FIG. 168,3. 0L. conica (D'ORBIGNY),
V.Lias., Fr.; X4.5 (111).

?Parat2phrus CHAVAN, 1954 [OTrochus lIiadrinus M.
SCHMIDT, 1905]. Ataphrus-like, but with spirally
striated whorls and very narrow umbilicus; outer
lip with outer face widening toward junClion with
basal lip and with furrow parallel with its mar
gin. U.Jur., Eu.--FIG. 168,2. 0p. lIiadrinus
(SCHMIDT), Ger.; X4 (167).
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Proestomotio

Roya lREDALE, 1912 [OR. kermadeansis]. 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 [OS. phymotis] [=Sto
max MONTFORT, 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.--FIG. 169,2. ·S. (S.) phymotis,
Red Sea; 2a,b, XO.7 (147).

S. (Microtis) ADAMS & ADAMS, 1850 [OM. tubercu
lata A.ADAMS, 1850] [Mierotina A.ADAMS in
SOWERBY, 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 [OM.
obscura]. Shell membranous and iridescent. Rec.,
E.Indies.

Synaptocochlea PILSBRY, 1890 ["Stomatdla mon
trouzieri (?=S. stdlata SOUVERBIE, 1863)]. Spire
very short, submarginal; surface spirally striate or
decussate; aperture longer than wide; shell some
what porcelaneous; operculum present. Rec., S.
Pac.-Carib.--FIG. 169,4. OS. stellata (SOUVER
BIE), N.Caledonia; 4a,b, X2 (147).

Family TURBINIDAE Rafinesque, 1815
[nom. corrut. et tTansl. GRAY, 1824 (ex Turbinacc:a

RAFlNESQUE, 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.

40

4b

2b

6c

Stomotio

Broderipio

Synoptocochleo

~6b

Stomotello

5

10

Mesogeno

Pseudostomotello

7

lb

3b

30

FIG. 169. Trochacea (Stomatellidae) (p.1263-1264).

Pseudostomatella THIELE, 1924 [OStomatella papy
raaa "CHEMNITZ," A.ADAMS (=Turbo papyraaus
GMELIN, 1791)] [=Stomatdla (partim) AUCTT.,
non LAMARCK, 1816]. Spire short, conical, not
plicate below suture; sculpture of more or less
rough spiral ribs; opercul urn, if present, multi
spiral. Rec., Austra!.-IndoPac.

P. (Pseudostomatella). Relatively large, spire not
flattened, last whorl inflated; sculpture various.
Rec., IndoPac.--FIG. 169,5. 0p. papyraaa
(GMELIN), E.Indies; Xl (147).

P. (Stomatolina) lREDALE, 1937 [OStomatella ru
luans GRAY, 1847]. Depressed, sculpture spiral
or decussate. Rec., Austral.-IndoPac.

Subfamily ASTRAEINAE Davies, 1933
[=Astraliinae ADAMS & ADAMS, 1851]

Conical with more or less carinate periph
ery; base flattened; operculum most com
monly oval. M.Trias.-Rec.
Rothpletzella J.BOHM, 1895 [OR. richtholeni

(?=Codoantrus inlracarinatus KITTL, 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.] --FIG. 170,1. oR. richtholeni, M.
Trias.(Ladin.), S.Tyrol; XI (147).
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FIG. 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.
V.Cret.( Cenom.-Senon.] , Eu.-Asia.

Astraea RODlNG, 1798 [·Trochus imperialis GMELlN,
1791; SO SUTER, 1913 = T. heliotropium MAR
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.--FIG. 170,7. ·A. heliotropium (MAR
TYN), Rec., N.Z.; XO.7 (147).

A. (Astralium) LINK, 1807 [·Turbo calcar LINNE,
1758; SO FISCHER, 1873) [=Calcar MONTFORT,
1810 (obj.); Cyclocantha SWAINSON, 1840; Stella
HERRMANNSEN, 1849]. Moderately large, re
sembling A. (Astraea), but not umbilicate. Eoc.
Rec., Eu.-E.Indies-W.Indies-?S.Am.--FIG. 170,

2. ·A. (A.) calcar (LINNE), Rec., IndianO.; XI
(213).

A. (Bellastraea) IREDALE, 1924 [.B. kesteveni].
Stellate, umbilicate, rather small. Plio.-Rec.,
Austral.

A. (Bolma) RISSO, 1826 [·Turbo rttgosus LINNE,
1767) [=Oobolma SACCO, 1896). More turbinate
than A. (Astraea) , not umbilicate, with noded
sutures; operculum with spiral ribs. Mio.-Rec.,
Eu.-W.Afr.-IndoPac.--FIG. 170,3. • A. (B.)
rugosa (LINNE), Rec., Medit.; 3a,b, XO.7 (147).

A. (Cookia) LESSON, 1832 [·Trochus mlcatus
GMELlN, 1791 (ICZN op. 479)) [=Tubicanthus
SWAINSON, 1840 (obj.)). Whorls somewhat in
flated, with axial folds above periphery; opercu
lum with 2 ribs. Rec., Australasia.

A. (Oistellifer) lREDALE, 1937 [·D. wallisi). High
conical, with double row of spinose tubercles at
periphery; no umbilicus. Rec., Austral.

A. (Incilaster) FINLAY, 1927 [·Turbo marshalli
THOMPSON, 1907). Whorls nodose-keeled above
suture; not umbilicate. Eoc., Australasia.
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A. (Lithopoma) GRAY, 1850 [·Trochus tuber
LINNE, 1767] [=Pachypoma GRAY, 1850].
Periphery more rounded than in A. (Astrae~),

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) FINLAY, 1927 [·A. 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.--FIG. 170,5. ·A. (O.) fimbriata (BORSON),
Plio., Italy; Xl (147).

A. (Pagocalcar) lREDALE, 1937 [·Trochus limbi
ferus KIENER, 1850]. Periphery a wavy flange;
whorls disjunct, adult pagodoid in form. Rec.,
Austral.

A. (Pomaulax), GRAY, 1850 [·Trochus iaponicus
DUNKER, 1845; SD FISCHER, 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.--FIG. 170,
6. • A. (P.) iaponicus (DUNKER), Rec., Japan;
XO.7 (179).

A. (Rugastella) IREDALE, 1937 [·Trochus rotu
larius LAMARCK, 1822]. Like A. (Astralium) but
periphery with puckered transverse bars. Rec.,
Austral.

A. (Vvanilla) GRAY, 1850 [·Trochus unguis
WOOD, 1828; SD FISCHER, 1873] [=Pomaulax
AUCTT. non GRAY]. 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
PHILIPPI, 1841; SO FISCHER, 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.--FIG. 170,4. ·G. tri
umphans (PHILIPPI), Rec., Japan; XO.7 (147).

G. (Pseudastralium) SCHEPMAN, 1908 [.ASlralium
(P.) abyssomm]. 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

surface calcareous or at least with calcareous
granules; aperture nacreous. Trias.-Rec.
Eucycloscala COSSMANN, 1895 [·Trochus binodosus

MUNSTER, 1841; SO Cox, herein] [=Trochoscala
KOKEN, 1897; Urceolabrum WADE, 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.--FIG. 171,10. ·E. binodosa (MUNSTER),
M.Trias.(Ladin.), S.Tyrol; X2.5 (89).

?Microcheilus KITTL, 1894 [·Cochlearia brauni
KLIPSTEIN, 1845] [=Microchilus COSSMANN, 1895
(obj.); Pseudocochlearia COSSMANN, 1895 (pro
Microcheilus KITTL, non Microchilus BLANCHARD,
1851); Pseudocochlearella WENZ, 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.Trias.
(Ladin.) , Eu.--FIG. 171,1. ·M. brauni (KLIP'
STEIN), S.Tyrol; 1a,b, 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.lur., Sicily.-
FIG. 171,8. ·S. inlermedia; Xl (147).

Pseudoliotina COSSMANN, 1925 [·Liotia sensuyi
VIDAL, 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.Crel.
(Maastricht.), Eu.--FIG. 171,6. ·P. sensuyi; 6a,b,
X2 (18).

Liotia GRAY, 1847 [·Delphinula cancellala 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.--FIG. 171,3. *L. cancellata
(GRAY), Rec., Chile; X3 (213).

Arene ADAMS & ADAMS, 1854 [·Turbo cruentatus
MUHLFELD, 1824; SD WOODRING, 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.lndies-W.N.Am.--FIG.
171,5. ·A. cruenlala (MUHLFELD), Rec., W.
Indies; X2 (147).

A. (Marevalvata) OLSSON & HARBISON, 1953
[.Architeclonica tricarinala STEARNS, 1872].
Lacking spiral funicular cord; peristome not
thickened, spire low. Plio.-Rec., Fla.-W.Indies.
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naira ADAMS & ADAMS, 1854 [·Delphinula evoluta
REEVE, 1843] [=Liotiaxis IREDALE, 1936]. De
pressed, openly umbilicate, with 4 tuberculate
carinae. Rec., E.Indies-Austral-?Ad.

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.-1ndoPac.-Austral.
L. (Liotina). Axial sculpture present throughout,

inner lip rounded. Eoc.-Rec., Eu.-N.Afr.-E.Afr.
IndoPac.-Australasia.--FIG. 171,11. • L. ger
villei (DEFRANCE), M.Eoc., Fr.; X2 (147).

L. (Austroliotia) COTTON, 1948 [·Liotia botanica
HEDLEY, 1915]. Low, sculpture latticed as in
Liotia; umbilicus wide; operculum with faint
calcareous granules. Rec., Australasia.

L. (Dentarene) 1REDALE, 1929 [·D. sarcina; pro
Delphinula crenata KIENER, 1839 (non SOWERBY,
1833)]. Axial sculpture pardy obsolete or in
terrupted; umbilical ridge running into a twisted
appendage of inner lip. Rec., E.Indies-Austral.

L. (Globarene) IREDALE, 1929 [·Delphinula ci
daris REEVE, 1843]. Umbilicus small. Rec., E.
Indies.

L. (Liotinaria) HABE, 1955 [·Liotia solidula
GOULD, 1859]. Umbilicus narrow and deep,
with pitted surface. Rec., Japan.

Macrarene HERTLEIN & STRONG, 1951 [·Liotia
cali/arnica DALL, 1908]. Large for family, de
pressed-turbinate, periphery rounded-stellate. Rec.,
W.N.Am.--FIG. 171,2. ·M. cali/arnica (DALL),
Rec., W.Mex.; X I (223).

?Nernrac 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.--FIG. 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.-P!io., Eu.-E.Indies.-
FIG. 171,4. ·P. excellens (BOETTGER), M.Mio.,
Hung.; XIO (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.
fur.( Bathon.)-L.Cret.(Alb.).
Helicocryptus D'ORBIGNY, 1850 [·Helix pusilla

ROEMER, 1836 (non VALLOT, 1801) (=·Rotella
dubia BUVIGNIER, 1852); SD COSSMANN, 1918]
[=Heliocryptus WENZ, 1938 (erroneously attrib
uted to D'ORBIGNY, 1850) (obj.)]. Characters of
subfamily. Eu.--FIG. 172,1. •H. dubius (BuVIG
NIER), U.Jur.(Raurac.), Switz.; la,b, X4 (96).

Mocrorene

~Eccliseogyro 7

1b

Liotio

Nemroc

Microcheilus

FIG. 171. Trochacea (Turbinidae--Liotiinae)
(p.1266-1267).

5b 50
Arene

Eccliseogyra DALL, 1892 [·Delphinula nitida VER
RILL, 1885]. Small, iridescent, whorls disjunct, with
both axial and spiral riblets. Rec., E.N.Am.--FIG.
171,7. ·E. nitida (VERRILL), Rec., off Md.; X5
(172).
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FIG. 172. Trochacea (Turbinidae--Helicocrypti
nae, Petropominae, Turbininae) (p.1167-1269).

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

is more suggestive of the Trochidae. The
operculum itself is of a unique type.
Petropoma GABB, 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.-
FIG. 172,2. • P. peruanum, Peru; 2a-d, aperture
and 3 views of operculum, all X4 (188).

Subfamily TURBININAE Rafinesque, 1815
[nom. correct. ADAMS & ADAMS, 1851 (pro Turbinacc:a

RAFINESQUE, 1815) I
Generally large shells, whorls rounded,

base convex; aperture round; operculum
thick and heavy, nearly circular, convex out
ward. U.Cret.-J.!-ec.
Turbo LINNE, 1758 [·T. petholatus; SD MONTFORT,

1810] [=Laeviturbo COSSMANN, 1918 (obj.);
Bothropoma THIELE, 1924; Amphiboliturbo
MAGNE, 1940; Neocollonia KURODA & HABE,
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.--FIG. 172,3. ·T. petholatus, Rec.,
Philippines; XO.7 (147).

T..Barbotella) COSSMANN, 1918 [·T. hoernesl
BARBOT, 1869]. With irregular radial ribs. Mio.,
Eu.--FIG. 172,5. ·T. (B.) hoernes;, Sarmatian,
Caucasus; X I (147).

T. (Batillus) SCHUMACHER, 1817 !·T. cornutus
GMELlN, 1791] [=Angarina BAYLE, 1878 (obj.)
(pro Delphimtlopsis WRIGHT, 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 WOOD,
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) IREDALE, 1931 [·T. exquisitus
ANGAS, 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. gmneri PHILIPPI,
1846]. Spirally striate, ~.nomphalous, operculum
smooth. Mio.-Rec., Austral.

T. (Halopsephus) REHDER, 1943 [·H. pulcher
(non Turbo pulcher DILLWYN, 1817) = T. (H.)
Iwraldi ROBERTSON, 1958]. Small, smooth, oper
culum convex, sculptured with axial riblets. Rec.,
Carib.
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T. (Lunatica) RODING, 1798 [·T. olearius LINNE,
1758 (=T. marmoratus LINNE, 1758); SD HERR
MANNSEN, 1847] [=Olearia HERRMANNSEN,
1847, ex KLEIN, 1753]. Very large, heavy, spiral
ribs few; umbilicate; pillar with a basal expan
sion; operculum semi-granular. Plio.-Rec., E.
Indies-Japan.

T. (Lunella) RODING, 1798 [·T. versicolor GME
LIN, 1791 (=T. cinereus BORN, 1778); SD
FISCHER, 1873] [=Ocana H.ADAMS, 1861
(obj.)]. Whorls rounded to slightly carinate;
pillar with basal lobe; operculum slightly granu
lar. Mio.-Rec., circumtropic.

T. (Marmarostoma) SWAINSON, 1829 [·T. chryso
stomus LINNE, 1758] [=Marmorostoma GRAY,
1850 (spelling error); Senectus 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 GMELlN,
1791; SD FISCHER, 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.--FIG. 172,6. ·T. (S.) sarmaticus,
Rec., S.Afr.; XO.7 (147).

T. (Sarmaturbo) POWELL, 1938 [·T. superbus
ZITTEL, 1864]. Near T. (Sarmaticus) but with
operculum spirally sculptured on inner face. U.
Oligo., N.Z.

T. (Subninella) THIELE, 1929 [·T. undulatus
"MARTYN, 1784" (non binominal) = T. undula
tus GMELlN, 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) WOODRING, 1928 [·T. canalicu
tus HERMANN, 1781]. Moderately large, whorls
rounded to subangular, sculptured with closely
spaced spiral cords more or less beaded; not
umbilicate; operculum irregularly thickened,
weakly granular. Mio.-Rec., W.Indies.

?Prisogaster MaRCH, 1850 [·Turbo niger WOOD,
1828; SD FISCHER, 1873] [=Amyxa TROSCHEL,
1852 (obj.)]. Of medium size, low-spired; smootlI
or with spiral ribs; aperture rounded, nacreous
within; inner lip wide; operculum with a mar
ginal furrow, nucleus eccentric. Rec., Pac.--FIG.
178,6. ·P. niger (WOOD), Rec., Chile; Xl (147).

?Tectariopsis COSSMANN, 1888 [·Turbo henrici
CAILLAT, 1835]. Small, witlI noded and angulate
periphery; aperture with lobed anterior expansion,

bordered by several small nodes; umbilicus partly
concealed by inner lip. Eoc., Eu.--FIG. 172,4.
·T. henrici (CAILLAT), Eoc., Fr.; XI.5 (147).

Subfamily COLLONIINAE Cossmann, 1916
[nom. Irans/. KEEN, herein (ex Colloniidae COSSMANN, 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
sm~oth, inflated, umbilicate; outer lip thickened,
penstome 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.-
FIG. 173,5. ·C. (C.) marginata (LAMARCK), Eoc.,
Fr.; 5a,b, X2 (147).

C. (Bonnetella) COSSMANN, 1908 [·Bonnetia
planispira COSSMANN, 1907] [=Bonnetia Coss
MANN, 1907 (non ROBINEAU-DESVOIDY, 1830) J.
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, 1888J. Spire moderately
high; umbilicus bounded by a sharp ridge.
Paleoc.-Mio., Eu.

C. (Parvirota) COSSMANN, 1902 [·Turbo rotatorius
DESHAYES, 1863]. Spire flattened; umbilicus set
off by a ridge; sculpture axial. Paleoc.-Plio., Eu.
N.Am.--FIG. 173,7. ·C. (P.) rotatoria (DE
SHAYES), U.Eoc., Fr.; 7a,b, X5 (147).

Coanollonia WOODRING, 1928 [·C. amblaJ. De
pressed, sculpture both axial and radial; peristome
incomplete. Mio., W.Indies.--FIG. 173,8. ·C.
ambIa, Mio., Jamaica; X5 (147).

Cyniscella COSSMANN, 1888 [·Cyclostoma cornu
pastoris LAMARCK, 1804]. Minute; witlI spiral
grooves; umbilicus bounded by nodose ridge.
Paleoc.-Oligo., Eu.--FIG. 173,3. ·C. cornupas
toris (LAMARCK), Eoc., Fr.; 3a,b, XI0 (147).

Gelasinostoma GARDNER, 1947 [·Collonia elegan
tula DALL, 1892]. Depressed, few-whorled; um
bilical pit minute, bordered by a rib. ?Eoc., Mio.
Plio., E.N.Am.--FIG. 173,1. ·G. elegantulum
(DALL), Mio., Fla.; X (186).

Otollonia WOODRING, 1928 [·Liotia siderea Guppy,
1896J. Sculpture of fine, beaded spiral ribs. Mio.,
W.Indies.--FIG. 173,6. ·0. siderea (GuPPY),
Mio., Jamaica; 6a,b, X5 (147).

Otomphalus COSSMANN, 1902 [·0. dumasi]. With
2 spiral carinae above and at periphery; umbilicus
bordered by another carina. Eoc., Eu.--FIG. 173,
4. ·0. dumasi, Eoc., Fr.; 4a,b, X3 (147).

Pseudonina SACCO, 1896 [·Delphinula bellardii
MICHELOTTI, 1847J. Resembling Otomphalus but
more conical, with carinae at and below periphery.
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H. (Boutillieria) COSSMANN, 1888 [OTurbo ~ug~ni

DESHAYES, 1863] [=Otaulax COSSMANN, 1888].
With a smal! umbilicus; aperture expanded an
teriorly. L.Cr~t.(Apt.) -Oligo., Eu.-N.Afr.--FIG.
174,3. °H. (B.) ~ug~ni (DESHAYES), Eoc., Fr.;
X3 (147).

H. (Cantrainea) JEFFREYS, 1883 [OTurbo pdori
tanus CANTRAINE, 1835] [=Cantrain~ia, FISCHER,
1885 (obj.)]. Relatively high-spired; umbilicus
covered by columellar callus. Mio.-R~e., Eu.

H. (Collonista) IREDALE, 1918 ["Collonia pieta
PEASE, 1868]. Slightly umbilicate, outer lip thin,
inner with small callus. R~e., Pac.

H. (Eutinochilus) COSSMANN, 1918 ["Collonia
miliaris GaSSMANN, 1892] [pro Homaloehilus
COSSMANN, 1892 (non FISCHER, 1856)]. Minute,
without umbilicus; suture channeled. Eoc., Eu.
N.Am.

H. (Leptothyropsis) WOODRING, 1928 ["L~pto

thyra philipiana DALL, 1889]. Low-spired, um
bilicus wide; peristome interrupted. Mio.-R~c.,

W.Indies.
H. (Phanerolepida) DALL, 1907 ["Turbo tranun

na WATSON, 1879]. Surface granulate, granules
arranged in oblique rows. Mio.-Rec., Japan.

Anadema ADAMS & ADAMS, 1854 ["Omphalius ca~

lata A.ADAMS, 1854]. Ovate-conical, with nodose
spiral ribs and deep narrow umbilicus. R~c., N.W.
Afr.

Charisma HEDLEY, 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. R~c., Austral.
C. (Cavotera) LASERON, 1954 ["C. simplex]. De

pressed, umbilical ridge weak. R~e., Austral.
Cirsochilus COSSMANN, 1888 ["Ddphinula striata

LAMARCK, 1804]. Spirally carinate, base with fine
spiral cords; umbilicus deep, set off by ridge. M.
/ur.-Plio., ?R~c., Eu.-N.Am.-S.Am.
C. (Cirsochilus). Apical angle uniform; aperture

ovate, varix behind outer lip. M./ur.( Baj.)-Plio.,
?R~e., Eu.-E.Indies-W.Indies-S.Am.--FIG. 174,
5. "C. striatum (LAMARCK), Eoc., Fr.; 5a,b, X3
(147).

C. (Claibornia) PALMER, 1937 ["Turbo lin~ata

LEA, 1933]. Spire more acute in juvenile shells;
aperture rounded, without varix behind lip. Eoe.,
SE.USA.--FIG. 174,2. "C. (C.) lin~atum

(LEA), Eoc., Ala., X 4 (209).
Leptocollonia POWELL, 1951 ["L. thi~/~i] [:=?Cy

nisea ADAMS & ADAMS, 1854 (non GRAY, 1844)].
Like Homalopoma but umbilicate, thin, colorless,
operculum concave and spirally channeled. Rec.,
S.Atl.- ?S.Afr.--FIG. 174,8. °L. t!Jj~/~i, Rec., S.
Georgia I.; X5 (121).

Leptothyra PEASE, 1869 ["L. costata]. Whorls angu
late, axially ribbed, spirally striate; with a narrow
umbilicus. Rec., Hawaii.
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Cyniscello

Porviroto 7b

Coonollonio

axial sculpture reduced or
sculpture well developed.

Otollonio

FIG. 173. Trochacea (Turbinidae--Colloniinae)
(p. 1269).
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Mio.-Plio., Eu.--FIG. 173,2. ·P. bdlardii
(MICHELOTTI), Mio., Italy; X3 (147).

Subfamily HOMALOPOMATINAE Keen,
n. subfam.

Small shells;
absent, spiral
Paleoc.-Rec.
Homalopoma CARPENTER, 1864 [OTurbo sangtlin~us

LINNE, 1758] [=L~ptonyx CARPENTER, 1864 (non
SWAINSON, 1833)]. Umbilicus wanting or small;
operculum with horny and shelly layers, multi
spiral. Pa/~oe.-R~e., cosmop.
H. (Homalopoma). With strong spiral grooves;

height equal to diameter. Pa/~oe.-Rec., Eu.-N.
Afr.-N.Am.-S.Am.--FIG. 174,9. °H. sangui
nettm (LINNE), Rec., Medit.; 9a,b, Xl.5 (147).

H. (Argalista) IREDALE, 1915 [OCyclostr~ma fiue
ttlattlm HUTTON, 1883]. Minute, depressed
globose, spirally striate, deeply umbilicate; peri
treme interrupted. Oligo.-Rec., Australasia.

1 Pseudonino

GelOSinostom~

~~:
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Modleria JEFFREYS, 1865 [OMargarita costulata MOL
LER, 1842). Depressed, widely umbilicate; spiral
cotds fine, stronger below. Plio.-Ru., Eu.-N.Am.
--FIG. 174,4. OM. costulata (MOLLER), Rec.,
Norway; 4a,b, XIO (147).

?Rangimata MARWICK, 1928 [OR. p~rvia). Minute,
depressed; umbilicus semilunar, notching inner
lip. Mio., S.Pac.--FIG_ 174,7. OR. p~rvia, Mio.,
Chatham I.; XIO (147).

?Tipua MARWICK, 1943 [OSubma"garita tricincta
MARSHALL, 1919). Low-spired, with 3 weak cari
nae on body whorl. M.Eoc.(Bortonian}, N.Z.-
FIG. 174,6. °T. tricincta (MARSHALL), Eoc., N.Z.;
X3 (204).

Vexinia COSSMANN, 1918 [ODelphinula crassa BAU
DON, 1853). Globose, with small umbilicus; inner
lip expanded anteriorly. Eoc., Eu.--FIG. 174,1.
°V. crassa (BAUDON), Eoc., Fr.; X3 (147).

Subfamily VNCERTAIN

Pleuratella MOORE, 1867 lOp. 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.lur.(L.I.ias.} , Eng.
Sicily.

Pterocheilos MOORE, 1867 lOp. 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.lur.(L.I.ias.}, ·Eng.--FIG. 175,1. 0p. primus;
1a,b, X5 (205).

Turboidea SEELEY, 1861 [OT. nodosa). Founded on
ill-preserved specimen of medium size, turbini
form in shape and phaneromphalous, with large
tubercles on last whorl. U.Cr~t.(Cenom.}, Eng.

Family CYCLOSTREMATIDAE Fischer,
1885

Small to minute, turbinate to lenticular,
mostly widely umbilicate, smooth to strong
ly sculptured, porcelaneous. U.{ur.-Rec.

Subfamily SKENEINAE Thide, 1929
[=Ddphinoidcinae THIELE, 19241

Small, sculpture weak or wanting; radula
with 4-5 marginal teeth. U.{ur.-Rec.
Tcinostomopsis CHAVAN, 1954 [OT. sahara~). Ro

telliform, smooth, anomphalous; inner lip strong
ly concave, with obiuse denticle al lower end and
broad outer face limited by a carina. U.lur.
(Rat/rae.), Eu.--FIG. 176,15. "T. sahara~, Fr.;
X4 (167).

2
Claibornia

Boutil!ieria
Vexinia

6
Tipua

Sb
Cirso

chilus

FIG. 174. Trochacea (Turbinidae-----Homalopomati
nae) (p.1270-1271).

Cenomanella COSSMANN, 1918 [ORot~lla archiaciana
D'ORBIGNY, 1843). Low turbiniform, anomphalous,
of evenly convex, spirally striated whorls with
deeply canaliculate suture; base callus-coated in
middle. U.Cr~t.(C~nom.-L.S~non.}, Eu.--FIG.
176,11. °C. archiaciana (D'ORBIGNY), V.Cret.
(Cenom.), Fr.; X 4 (lID).

Skenea FLEMING, 1825 [OH~lix serpuloides MON
TAGU, 1808; SD GRAY, 1847) [=Delphinoid~a

BROWN, 1827 (obj.); Delplliot1oid~a BROWN, 1844
(obj.»). Depressed, whorls rounded, smooth to
spirally striate. Pl~ist.-R~c., Eu.-N.Am.-Japan.-
FIG. 176,7. os. serpt/loid~s (MONTAGU), Rec., Eng.;
XIO (147).

Cirsonella ANGAS, 1877 [0c. at/stralis). Spire some
what elevated. Mio.-R~c., S.Pac.--FIG. 176,17.
°C. altStralis, Rec., Austral.; 17a,b, X 10 (147).

© 2009 University of Kansas Paleontological Institute



1272 Mollusca-Gastropoda

FIG. 175. Trochacea (Turbinidae--Subfamily
Uncertain) (p.1271).

Conjectura FINLAY, 1927 [eCrosSt'a glabella MUR
DOCH, 1905). Smooth, depressed-turbinate, with
basal keel or fold, like Crossea. Rec., N .Z.

Crossea A.ADAMS, 1865 [ee. miranda; SD SUTER,
1913) [=Crosseia FISCHER, 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.--FIG. 176,9. ec. miranda,
Rec., Japan; X5 (147).

C. (Crosseola) IREDALE, 1924 [ec. concinna
ANGAS, 1868). Sculpture cancellate, no varices.
Rec., S.Pac.

C. (Dolicrossea) IREDALE, 1924 [ec. labiata TENI
SON-WOODS, 1876) [=Doliocrossea, WENZ, 1938
(spelling error»). Outer lip varicose. Rec., S.Pac.

Daronia A.ADAMS, 1861 [eCyclostrema spirula A.
ADAMS, 1850). Planorboid, spire sunken. Rec., SW.
Pac.
D. (Daronia). Peristome continuous. Rec., Indo
Pac.--FIG. 176.2. eD. spirula (ADAMS), Philip
pines; 2a,b, Xl (147).

D. (Eudardonia) COTTON, 1945 [eCyclostrema
taOaensis VERCO, 1909). Peristome discontinuous,
aperture reniform. Rec., S.Austral.

?DiIlwynella DALL. 1889 reD. modesta). Turbinate,
not umbilicate. Rec., W.Indies.--FIG. 176,13.
eD. modesta, St. Lucia; X5 (147).

?Ganesa JEFFREYS, 1883 [eGo pruinosa; SD COSS
MANN, 1918). Turbinate; smooth or striate. Plio.
Rec., Eu.-N.Am.-SW.Pac.

G. (Ganesa). Aperture somewhat ovate. Rec., Atl.
--FIG. 176,6. eG. (G.) pruinosa, N.Atl.; X3
(193 ).

G. (Granigyra) DALL, 1889 [eCyclostrema lima
tum). Surface finely granulate. Rec., W.Indies
Eu.

G. (Lissospira) BUSH, 1897 [eCyclostrema proxi
mtlm TRYON. 1888). Aperture round. Plio.-Rec.,
N.Z.-E.N.Am.--FIG. 176,4. eG. (L.) proxima
(TRYON), Rec., New England; X5 (147).

?Haplocochlias CARPENTER, 1864 [eH. cyclo
phoretls). Somewhat conical, spirally striate, outer
lip thickened. Rec., W.C.Am.

Kaawatina BARTRUM & POWELL, 1928 [eK. ttlrneri).
Pyriform. 3-whorled, with axial ribs and an um-

bilical chink. Plio., N.Z.--FIG. 176,16. -K.
turneri; 16a,b, XI0 (147).

Leptogyra BUSH, 1897 [eL. verrilli). Lenticular,
deeply umbilicate, with spiral striae. Rec., E.N.
Am.-W.N.Am.--FIG. 176,5. eL. verrilli, Dela
ware Bay; 5a,b, XI0 (147).

Leucorhynchia CROSSE, 1867 [eL. caledonica).
Smooth, glossy, sublenticular, umbilicus deep but
partly concealed by a columellar basal fold. U.
Cret.-Rec., Eu.-IndoPac.--FIG. 176,8. -L. cale
donica, Rec., New Caledonia; 8a,b, X5 (147).

Lissotesta IREDALE, 1915 [eCyclostrema micra TEN1

SON-WOODS, 1877). Turbinate, smooth to spirally
ribbed, without varices. Rec., S.Pac.

Lissotestella POWELL, 1946 [eLissotesta tenuilirata
POWELL, 1931). Like Lissotesta in shape but more
solid; peristome continuous, varicose. Rec., N.Z.

Lodderena lREDALE, 1924 [eLiotia minima TENISON
WOODS, 1878). Nearly discoidal, with heavily
variced aperture, peripheral keels and erenulate
suture present but no axial sculpture. Rec., Austral
aSia.

Lodderia TATE, 1899 [eLiotia lodderae PETTERD,
1884) [=Cyclostremella TATE, 1898 (non BUSH,
1897»). Lenticular, with several spiral keels and
fine axial sculpture. Rec., Australasia.--FIG. 176,
14. eL.lodderae (PETTERD), Austral.; XI0 (147).

Lophocochlias PILSBRY, 1921 [eHaplocochlias minu
tissimus). Minute, with 6 spiral keels and 2 spirals
in umbilicus. Rec., Hawaii.

Munditidla KURODA & HABE, 1954 [eCyclostrema
ammonoceras A.ADAMS, 1863). Minute, with regu
lar annular varices on periphery. Rec., Japan.-
FIG. 176,12. eM. ammonoceras (ADAMS); X20
(198).

Norrisella COSSMANN, 1888 [eTurbo pygmaea
DESHAYES, 1863). Minute. umbilicate, inner lip
Ilaring. Eoc.-Mio., Eu.-E.Indies.--FIG. 176,3. -N.
pygmaea (DESHAYES), Eoc., Fr.; X5 (147).

?Pakistania EAMES, 1952 rep. antirotata). Sinistral,
Ilattened above, convex below, smooth, periphery
carinate; aperture kite-shaped. Eoc., Asia.--FIG.
176.18. ep. antirotata, Pakistan; X20 (180).

Philorene OLIVER, 1915 rep. texturata). With fine
spiral striae and nodes, umbilicus spirally lirate
within. Rec., Pac.

Pondorbis BARTSCH. 1915 rep. alfredensis). Planor
boid, with sinuous axial varices. Rec., S.Afr.

Pygmaerota HABE, 1958 [eCyclostrema duplicatum
LISCHKE, 1872). Near Lodderia but without axial
striae. Rec., Japan.

Rhodinoliotia TOMLIN & SHACKLEFORD, 1915 [eey_
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 BUSH. 1897 [pro Tharsis JEFFREYS, 1883
(non GIEBEL, 1847») [eOxystele romettensis
GRANATA, 1877 (ex SEGUENZA, MS») I=Porcupinia
COSSMANN, 1900 (non HAECKEL, 1887) (pro Thar
sis); Porcupina COSSMANN, 1925 (spelling error»).

10
Pterochei los
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Turbinate, smooth, umbilicus partly concealed by
columellar lip. Plio.-Rec., Eu.-W.Atl.--FIG. 176,
I. ·T. romettensis (GRANATA), Rec., E.Atl.; X5
(147).

?Tiburnus DEGREGORIO, 1890 [·Tllrbo naticoides
LEA, 1833 (Dec.) = Natica t!borea CONRAD, 1833
(Nov.)] [=Platyclzillls COSSMANN, 1888 (non
JAKOLEV, 1874); Simoclziltu HARRIS & BURROWS,
1891 (pro Platychilw)]. Low-turbinate, smooth,
nacreous within. Paleoc.-Plio., Eu.-Afr.-N.Am.-

Austral.--FIG. 176,10. ·T. eborea (CONRAD),
Eoc., Ala.; X4 (209).

Tubio1a A.ADAMS, 1863 [·Tllrbo nivells GMELlN,
1791; SD STOLlCZKA, 1868 (as of CHEMNITZ, 1784,
nonbinominal)]. Like Skenea, but with a funnel
shaped umbilicus. Plio.-Rec., Ad.-Pac.-Austral.
T. (Tubio1a). Low-conical, whorls with growth

striae only. Rec., Ad.-Pac.
T. (Partubio1a) lREDALE, 1936 [·P. blancha].
Disc-shaped; whorls with fine spiral striae, growth

striae in interspaces. Plio.-Rec., Austral.

Subfamily CYCLOSTREMATINAE Fischer, 1885
[nom. :rans/. COSSMANN, 1917 (t"X' Cyclostrcmatidac

FISCHER, 1885) 1
Radula with single strong marginal tooth

in each row and several delicate laterals;
shell mostly strongly sculptured. V.eret.
Rec.
Cyclostrema MARRYAT, 1818 [·C. cancel/atllm; SD

GRAY, 1847] [=Pselldoliotina COSSMANN, 1925].
Lenticular, with axial varices. U.Cret.-Rec., cir
cumtropic.--FIG. 177,9. ·C. cancel/atllm, Rec.,
W.lndies; X4 (158).

Brookula IREDALE, 1912 [.B. stibarochila] [=Vetlll
onia DALL, 1913]. Minute, inflated, glassy. Mio.
Rec., C.Pac.-S.Pac.
B. (Brooku1a). Spire blunt, interspaces between

ribs with spiral sculpture. Mio.-Rec., S.Pac.-
FIG. 177,3. • B. (B.) stibarochila, Rec., Kermadec
1.; X 10 (147).

B. (Aequispirella) FINLAY, 1923 [·Scalaria cort<
111m HUTTON, 1884]. Spire pointed, interspaces of
ribs spirally sculptured. Mio., Australasia.

B. (Liocarinia) LASERON, 1954 [.Liotia disjllncta
HEDLEY, 1903]. Whorls strongly keeled. Rec.,
E.Austral.-S.A ustral.

B. (Liotella) !REDALE, 1915 [·Liotia polypleura
HEDLEY, 1904]. Spire low, interspaces between
ribs smooth. Rec., N.Z.

Chunula THIELE, 1925 [·C. typical [=Chunula
THIELE, 1924 (nom. nud.)]. Minute, inflated, few
whorled. Rec., E.lndies.--FIG. 177,5. ·C. typica,
Sumatra; XIO (147).

Circulus JEFFREYS, 1865 [·Delphinllia duminyi
REQUlEN, 1842 = Solarium philippii CANTRAINE,
1842]. Minute; smooth or with spiral riblets. Mio.
Rec., Medit.-W.lndies-W.C.Am. -- FIG. 177,2.
·C. p/zilippii (CANTRAINE), Rec., Medit.; 2a-c,
X5 (147).

Coronadoa BARTSCH, 1946 roC. simonsae]. Minute,
depressed, with scalariform ridges. Rec., W.N.Am.
--FIG. 177,8. ·C. simonsae, Rec., Calif.; X40
(161).

Munditia FINLAY, 1927 [·Liotina tryp/unensis Pow
ELL, 1926]. Depressed, outer lip varicate; spiral
beaded cord in umbilicus. Plio.-Rec., Australasia.
--FIG. 177,4. ·M. tryphenensis (POWELL), Rec.,
N.Z.; 4a,b, X5 (147).

Parviturbo PILSBRY & MCGINTY, 1945 [0 P. rehderi].
Minute, turbinate, spiral ribs few, heavy. Rec., SE.
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FIG. 176. Trochacea (Cyclostrematidae--Skenei
nae) (p.1271-/273).
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Family VELAINELLIDAE Vasseur, 1880
Last whorl twisted into a slender spiral,

simulating a multispiral shell but without
the normal spiral septum. Eoc.
Ve1ainella VASSEUR, 1880 [OV. columnaris] [=Vel

ainiella COSSMANN, 1918 (spelling error)]. Slender,
aciculate, moderately large, smooth. Eoc., Eu.-
FIG. 179,1. °V. columnaris, Eoc., Fr.; 1a,b, X I,
X2 (147).

Family ORBITESTELLIDAE Iredalc, 1917
Shell thin, pellucid, minute, discoidal,

few-whorled; widely umbilicate, columella

FIG. 178,5. op. australis, Rec., Austral.; XO.7
(147).

Gabrie10na IREDALE, 1917 [OPhasianella nepeanensu
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 [OTurbo pullus LINNE, 1758;
SD GRAY, 1847] [=Eudora GRAY, 1852 (non
PERON & LESUEUR, 1810) (obj.); Chromotis ADAMS
& ADAMS, 1863; Eucosmia CARPENTER, 1864 (non
STEPHENS, 1831); Tricoliella MONTEROSATO, 1884
(obj.); Steganomphalus HARRIS & BURROWS, 1891
(obj.); Eulithidium PILSBRY, 1898; Usatricolia
HABE, 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
pera te regions.
T. (Tricolia). Shell fairly thick; suture slightly

impressed. Paleoc.-Rec., Eu.-Carib.-N.Am.-
FIG. 178,1. °T. (T.) pulle (LINNE), Rec., Eng.,
X2 (147).--FIG. 178,2. T. (T.) lJariegata
(CARPENTER), Rec., W.Mex.; type species of
Eulithidium, X8 (223).

T. (Aizyella) COSSMANN, 1889 [O"Phasianella
herouvalensis DESHAYES," lapsus for P. suessoni
ensis DESHAYES, 1863]. Spirally ribbed. Eoc., Eu.

T. (Eotricolia) KURODA & HABE, 1954 [OPhasian
ella megastoma PILSBRY, 1895]. Similar to T.
(Hiloa) but radula differs slightly. Rec., Japan.

T. (Hiloa) PILSBRY, 1917 [OPhasianella thaanumi].
Shell thin, suture impressed; outer lip commonly
reflexed. Rec., Hawaii.

T. (Pellax) FINLAY, 1926 [OPhasianella huttoni
PILSBRY, 1888]. Apex acute. Plio.-Rec., N.Z.
Austral.

T. (Phasianochilus) COSSMANN, 1918 [°P!lasianella
t/lrbinoides LAMARCK, 1804]. Long-ovate, spire
pointed, aperture ovate; umbilical chink present.
Eoc.-Oligo., Eu.--FIG. 178,3. T. (Op.) tur
binoides, Eoc., Fr.; Xl (171).

?Pseudophasianus COSSMANN, 1918 [OTurbo elatus
FUCHS, 1870]. Cylindrical, last whorl relatively
small; with small umbilicus. Eoc., Eu.--FIG. 178,
4. 0p. elatus (FUCHS), Eoc., Italy; X I (147).

2c

4b

Circulus

9

Munditio

Tosmocrosseo

Cyclostremo

Porviturbo

6

40

2b

Coronodoo

Brookulo

Chunulo

[nom. transl. COSSMANN, 1918 (t'% Phasianellinae SWAINSON,
1840)1 [=Eutropiinae ADAMS I< ADAMS. 1854] [Preparation
of descriptions and selection of illustrations for this family
arc the work of MYRA KEEN and ROBERT ROBEJ..TSON.-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 [OBuccinum australe

GMELIN, 1791 (ICZN pend.)] [=Phasianus DE
MONTFORT, 1810 (obj.) (non LINNE, 1758); Ealina
RAFINESQUE, 1815 (obj.); Eutropia SWAINSON, 1840
(obj.); Orthopnoea GISTEL, 1847 (obj.); Orthome
SIIS PILSBRY, 1888; MimelenchllS IREDALE, 1924].
Medium-sized to large, smooth, long-ovate; non
umbilicate. Mio.-Rec., Java-Austral.-IndoPac.--

Family PHASIANELLIDAE Swainson,
1840

USA.--FIG. 177,6. 0p. rehderi, Fla.; XI0 (214).
Tasmocrossea DELL, 1952 [OT. benthicola]. Like

Brool(ltla but with a basal fold. Rec., Australasia.
--FtG. 177,7. °T. benthicola; X25 (175).

Zalipais IREDALE, 1915 [OCyciostrema lissa SUTER,
1908]. Minute, with fine axial striae. Rec. Austral
asia.--FIG. 177,1. oz. /issa (SUTER), Rec., N.Z.;
XI0 (147).

FIG. 177. Trochacea (Cyclostrematidae-Cyclo
strematinae) (p. 1273-1274).

3

1
Zolipois
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20

2b

2c
Orbi testella

Ib

Veloinello
10

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. ,rans[. THIELE, 1929 (e-x Ncritacca 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 Knight,
1956

Turbiniform, with thick shell, dominant
ly spiral ornament and one or more col
umellar teeth. M.Dev.-L.Carb.(Miss.)
Dirachis WHlDBORNE, 1891 (·D. atavus]. With

moderately high spire; two teeth on inner lip;
outer lip convex, prosocline; ornament of spiral
cords. M.D~v., Eu.--FIG. 180,2. D. atavus, Eng.;
X4.

Plagiothyra WHlDBORNE. 1892 (·Monodonta pur
purea D'ARCHIAC & DEVERNEUlL, 1842; SD Coss
MANN, 1916]. With single tooth on inner lip;

FIG. 179. Trochacea (Velainellidae, Orbitestellidae)
(p. 1274-/275).

3
Phosionochilus

Prisogoster

Tricolio

Phosionello

I
Tricolio

FIG. 178. Trochacea (Turbinidae--Turbininae,
Phasianellidae) (p. 1269, 1274).

Suborder NERITOPSINA Cox &
Knight, 1960

[=azygobranchn o,tho,uuroid~s BOUVlE. t 1887; mononeph.
ridb P....... 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

vertical; aperture irregular in shape, edges
thin. Rec.
Orbitestella lREDALE, 1917 (·Cyclostr~ma bastowi

GATLIFF, 1906]. Sculpture of one or more keels
crossed by axial ribs. R~c., Austral.--FIG. 179,2.
·0. bastowi (GATLIFF); 2a-c, X25 (147).

?Helisalia LASERON, 1954 (.H. liliputia]. Sculpture
of growth lines only. Rec., S.Austral.
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FIG. 180. Neritacea (Plagiothyridae) (p.1275-1276).

labrum convex, prosocline; ornament of fine
papillae in spiral rows. M.Dev., Eu.--FIG. 180,
I. "P. purpurea (D'ARCHIAC & DEVERNEUlL), Ger.;
X2.

Littorinides KNIGHT, 1937 [pro Rhabdopleura DE
KONINcK, 1881 (non ALLMAN, 1869)] ["Littorina
solida DEKoNINCK, 1843]. Low; elongate plate on
inner lip culminating below in low tooth; orna
ment of numerous spiral threads. L.Carb., Eu.-
FIG. 180,3. "L. solida (DEKoNINCK), 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.MiIler, 1889
[nom. transl. KNIGHT, BATTEN & YOCHELSON. herdn (t'%
Naticopsidae S.A.MtLLER, 1889)] I=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-

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. MDev.-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 RYCKHOLT, 1847;
Fedaiella KITTL, 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.--FIG. 181,7. "N. (N.) phillipsii, L.Carb.,
Ire.; with operculum, XO.7.--FIG. 181,8. "N.
(N.) cuccensis, M.Trias.(Ladin.), S.Tyrol; 8a,b,
XI (65).

N. (Jedria) YOCHELSON, 1952 ["Naticopsis meeki
KNIGHT, 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.-
FIG. 181,1. "N. (J.) meeki (KNIGHT), M.Penn.
(U.Carb.), Mo.; X2.

N. (Marmolatella) KITTL, 1894 ["N. (M.) ap
planata KITTL, 1894; SD B.B.WOODWARD, 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.--FIG. 180A,I. "N. (Marmolatella)
applanata, M.Trias.(Ladin.) , S.Tyrol; la,b, Xl
(65).

Dicosmos CANAVARI, 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.--FIG. 181,4. "D.
alpinus (KOKEN) (=type species of Hology"a), U.
Trias.(Carn.), S.Tyrol; 4a,b, Xl (10).

Planospirina KITTL, 1899 ["Nerita esinensis STOP
PANI, 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.-
FIG. 181,10. "P. esinensis, M.Trias.(Ladin.), S.
Tyrol; IOa-c, apertural, abapertural, and apical
views, X I.

?Vernelia J.BOHM, 1895 [Natica fastigiata STOPPANI,
1858 (=N. excelsa HAUER, 1851); SD B. B.
WOODWARD, 1896]. Medium-sized, littoriniform,
with well-elevated spire of convex whorls; aperture
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FIG. 180A. Marmolatella, Vernelia, and Eoeallio
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.--FlGs. 180A,2,
181,3. °V. exulsa (HAUER), M.Trias.(Ladin.), S.
Tyrol; 180A,2a,b, Xl (195); 181,3a,b, Xl (speci
men in U.S. Natl. Mus.)

?Pachyomphalus ].BOHM, 1895 [Po eoneinnus; 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.--FIG.
181,2. 0p. eoncinnlfs, S.Tyrol; 2a,b, X2 (6).

?Frombachia BLASCHKE, 1905 [OF. 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.--FIG. 181,5. • F.
uhligi; S.Tyrol; 5a,b, X1.5 (10).

Haliotimorpha BLASCHKE, 1905 [0H. 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.)-V.Trias.
(Carn.), Eu.--FIG. 181,9. °H. dieneri, U.Trias.
(Carn.), S.Tyrol; 9a,b, Xl (10).

Damesia HOLZAPFEL, 1888 [OCrepidula eretaua
MULLER, 1851; SD WENZ, 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

Subfamily NERITOPSINAE Gray, 1847
[nom. Iransl. KNIGHT, 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 DEKoNINCK, 1881 [OTurbo biserialis

PHILLIPS, 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.--FIG. 182,1. °T. biserialis (PHIL
LIPS), Eng.; X2.

Trachydomia MEEK & WORTHEN, 1866 [ONatieop
sis nodosa MEEK & WORTHEN, 1861] [=Traehy
domtu COSSMANN, 1918 (obj.); Traehydoma
KNIGHT, 1933 (obj.)] Globular, with adpressed
zone; surface covered with pustules that are not
segregated sharply into different kinds. Penn.(V.
Carb.)-M.Perm., N.Am.-Eu.-NE.Asia-SE.Asia.-
FIG. 182,5. °T. nodosa (MEEK & WORTHEN), M.
Penn., 111.; X 1.3.

Trachyspira GEMMELLARO, 1889 [T. delphinuloides;
SD COSSMANN, 1916] [=Platyeheilus GEMMEL
LARO, 1889; Sosiospira GRECO, 1937]. Much like
Tracllydomia 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.--FIG. 182,6. °T. delphinuloides,
Sicily; XL

Hungariella KUTASSY, 1933 [ONeritopsis pappi 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. V.Trias.
(Nor.), Eu.--FIG. 182,4. H. stredae KUTASSY,
Hung.; 4a,b, Xl (200).

Seisia KUTASSY, 1934 [OS. blasehkei]. 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.V.Trias.(Nor.), Eu.

broad umbilicus; inner margin of inner lip con
cave and without teeth. V.Cret.( Senon.) , Eu.-
FIG. 181,6. °D. eretaua, Ger.; 6a,b, X2 (56).
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Mormolotello

Eocolliostomo
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--FIG. 182,2. S. spinosa KUTASSY, V.Trias.
(Cam.), Hung.; 2a,b, X3 (84).

Neritopsis GRATELOUP, 1832 [eN. moniliformis]
[=Radula GRAY, 1842; also following (based on

opercula), Pdtarion DESLONGCHAMPS & DESLONG

CHAMPS, 1858; Cyclidia, Scaphanidia ROLLE, 1862;
Rhynchidia LAUBE, 1868]. Of medium size, with
moderately protruding, obtuse spire; last whorl

Dicasmos

Planospirina

3bVernelia

6b

3a

Haliotimorpha

Haliatimarpha

Frombachia

FIG. 181. Neritacea (Neritopsidae--Naticopsinae) (p.1276-1277).
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Neritopsis

Seisia

T rachyspi ra

Neritoptyx

HungarieUa

FIG. 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.

Rcc., cosmop.--FIG. 182,7. N. (N.) radula
(LINNE), Rec., IndoPac.; X I (147).--FIG. 182,
9. N. (N.) sp., Mio., C.Eu.; operculum ("Cyclidia
valida" ROLLE), 9a,b, X5 (201).--FIG. 182,8.
N. (N.) sp., L.Jur.(M.Lias.), Fr.; operculum
("Pel/arion bilobawm" DESLONGCHAMPS), Ba,b,
X2.3 (182).

N. (Neritoptyx) OPPENHEIM, 1892 [ONeri/a gold
fussii KEFERSTEIN in GOLD FUSS, 1844]. With
prominent parietal tubercle. V.Cre/., Eu.--FIG.
182,3. ON. (Neri/op/yx) goldfussii; Aus.; X2.5
(208).

Family DAWSONELLIDAE Wenz, 1938
Small, heliciform, with a platelike exten

sion of inner lip. Penn.
Dawsonella BRADLEY, 1874 [0Anomphalus muki

BRADLEY, 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.

[Found with Ma/uripupa tlermillionensis (BRAD
LEY) in fresh-water limestone in a Coal Measures
sequence; it may have lived in fresh water or
more likely was terrestrial.]--FIG. 189,3. °D.
muki (BRADLEY), Ill.; X 10.

Family NERITIDAE Rafinesque, 1815
[nom. transl. ~t corrut. GRAY, 1834 (ex subfamily Neritacca
RAFINESQUE, 1815; Neritadae FLEMING, 1822)] [=Protoneri·

dae KITTL, 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 (t'x Neritidae RAFINESQUE,

1815, nom. corr<ct. GRAY, 1834)]

Operculum, where known, with rib on
inner side and an apophysis. M.Trias.-Rec.
Neritaria KOKEN, 1892 [ON. similis (=oNa/ica

plica/ilis KLlPSTEIN, 1845)] [=Pr%neri/a KITTL,
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.-V.Trias., cosmop.--FIG. 183,1. "N. can
dida (KITTL), M.Trias.(Ladin.), S.Tyrol; X I
(65).

Cryptonerita KITTL, 1894 ["C. elliptical [=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.)-V.Trias.(Cam.),
Eu.--FIG. 183,2. "C. elliptica, M.Trias.(Ladin.),
S.Tyrol; 2a,b, X 1.5 (65).

Oncochilus ZITTEL, 1882 ["Natica globulosa KLIP
STEIN, 1845; SD COSSMANN, 1925] [=Sphaerochilus
COSSMANN, 1898 (obj.)]. Globular; inner lip with
smooth, bulging pad of callus bearing 2 broad,
prominent folds. ?V. Carb.(Penn.), Trias.-Cret.,
cosmop.--FIG. 213,5. "0. globulosus (KLIP
STEIN), M.Trias.(Ladin.), S.Tyrol; apertural, X 4
(KNIGHT, n). [J.B.KNIGHT, R.L.BATTEN & E.L.
YOCHELSON would place this genus near Cylindri
topsis in the Subulitacea.]

Neritoma MORRIS, 1849 ["Nerita sinuosa J.SOWERBY,
1818; SD COSSMANN, 1925] [=Neritoma FISCHER,
1885 (obj.)]. Globose, smooth, with slightly pro
truding spire; inner lip much thickened, diminish
ing aperture. L.Jur.-V.Cret., cosmop.
N. (Neritoma). Outer lip with narrow median

sinus; margin of inner lip oblique, slightly con
cave, not dentate. V.Jur.( Oxford.-Portland.), Eu.
--FIG. 183,9. "N. (Neritoma) sinuosa (T.
SOWERBY), V.Jur.(Portland.), Fr.; Xl (201).

N. (Neridomus) MORRIS & LYCETT, 1851 ["Nerita
hemisphaerica MORRIS & LYCETT, 1851 (non
ROEMER, 1836) = "Neridomus anglica Cox &
ARKELL, 1950; SD COSSMANN, 1925 (ICZN
pend.)] [=Neritodomus FISCHER, 1885 (obj.)].
Outer lip without sinus; margin of inner lip bulg
ing along parietal region, not dentate. L.Jur.
V.Cret.( Senon.) , cosmop.--FIG. 183,11. "N.
(Neridomus) anglica (Cox & ARKELL), M.Jur.
(Bathon.), Eng.; 11a,b, Xl (104).

N. (Staffinia) ANDERSON & Cox, 1948 ["Neritina
staffinensis FORBES, 1851]. Outer lip without
sinus; inner lip only moderately thickened, but
with broad, oblique protrusion near its lower
end. M./ur.(Bathon.), Scot.

Trachynerita KITTL, 1894 ["T. fornoensis (="Tur
bo quadrata STOPPANI, 1858); SD COSSMANN,
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.fur.(Bathon.),
cosmop.--FIG. 183,16. "T. depressa (HORNES),
M.Trias.(Ladin.), S.Tyrol; 16a,b, Xl (66).

Platychilina KOKEN, 1892 ["P. wohrmanni]
[=Platychelyne TOMLIN, 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. (Cam.), Eu.--FIG. 183,6. P. cainalloi
(STOPPANI), M.Trias.(Ladin.), S.Tyrol; 6a,b, X 1.3
(66).

Delphinulopsis LAUBE, 1868 ["D. arietina (=Pleu
rotomaria binodosa MUNSTER, 1841); SD LAUBE,
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.)-V.Trias.(Carn.), Eu.--FIG. 183,5. "D.
binodosa (MUNSTER), V.Trias.(Carn.), S.Tyrol;
5a,b, Xl (64).

Pileolus G.B.SoWERBY, 1823 ["P. plicatus; SD S.P.
WOODWARD, 1851]. Small, patelliform or capuli
form, smooth or with radial ribbing; inner lip
protruded as broad septum, much reducing aper
ture. L./ur.-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./ur.-V.Cret.(Turon.), cosmop.-
FIG. 183,3. "P. (P.) plicatus, M.Jur.(Bathon.),
3a,b, X2 (147).

P. (Gargania) GUlSCARDl, 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. V.Cret.( Cenom.
Turon.), Eu. -- FIG. 183,7. P. (G.) brocchii
(GUlSCARDl), V.Cret., Italy; 7a,b, Xl, X2
( 190).

P. (Velatella) MEEK, 1873 ["Neritina bellatula
MEEK, 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. V.Cret.(Maastricht.), N.Am.
--FIG. 183,8. "P. (V.) bellatula (MEEK), Lara
mie beds, Vtah; 8a,b, X2.5, X2 (228).

P. (Tomostoma) DESHAYES, 1824 ["P. neritoides;
SD FISCHER, 1885] [=Calana GRAY, 1847].
Capuliform, smooth, apex not terminal; aperture
trapezoidal, inner lip with sinus. Eoc., Eu.-
FIG. 183,4. "P. (T.) neritoides (DESHAYES), Eoc.,
Fr.; 4a-c, X2 (147).

Trochonerita COSSMANN, 1907 ["Nerita mammae
form is P'ORBIGNY, 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.Cr~t., Eu.--FIG. 183,15. ·T. mamma~

form is (D'ORBIGNY), L.Cret.(Barrem.), Fr.; XO.5
(170).

Lissochi1us ZITTEL, 1882 [·N~rita sigar~tina Bu
VIGNIER, 1843; SD COSSMANN, 1925]. Globose,
with slightly protruding spire of shouldered whorls;

T rachyneri to

4c Tomastoma

4b

3b

2b
Cryptanerita

Neritaria

FIG. 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.
fur.(Bathon.) - V.Cret.(Senon.), cosmop. --FIG.
183,13. '"L. sigaretinus (BUVIGNIER), U.Jur., Fr.;
13a,b, X4 (Ill).

Otostoma D'ARCHIAC, 1859 ['"Natica rugosa ROE
MER, 1841 (non Bosc, 1801) (='"Natica sub
rugosa D'ORBIGNY, 1850); SD COSSMANN, 1925]
[=Desmieria DOUVILLE, 1904 (obj.); Corsania
VIDAL, 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 ~eptum,

was based on imperfect ~pecimens; this also was
probably the case with Lyosoma.] V.fur.-Paleoc.,
cosmop.--FIG. 183,14. O. divaricatum (D'OR
BIGNY), U.Cret.(U.Senon.), Hung.; 14a,b, Xl
(210) .

Myagrostoma J.BaHM, 1900 ['"M. plexum]. Small,
much broader than high, with low, obtuse, ~trong

Iy 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. V.Cret.
(Turon.), SW.Asia.--FIG. 184,7. '"M. plexum,
Israel; 7a,b, X3 (164).

Tournouerella MUNIER-CHALMAS, 1887 [pro Tour
noueria MUNIER-CHALMAS, 1884 (non BRUSINA,
1870)] ['"Tournoueria matheroni MUNIER-CHAL
MAS, 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.-V.Cret., Eu.--FIG. 184,10. '"T. matheroni
(MUNIER-CHALMAS), U.Cret.(Dan.), Fr.; 10a,b,
X2 (207).

Mesoneritina YEN, 1946 ['"N eritella nebrascensis
MEEK & HAYDEN, 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.Cret., N.Am.--

FIG. 184,3. '"M. nebrascensis (MEEK & HAYDEN),
L.Cret., Wyo.; 3a,b, X2 (228).

Nerita LINNE, 1758 ['"N. peloronta; SD MONTFORT,
1810] [=Neritarius DUMERIL, 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.] V.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.--FIG. 185,1.
'"N. peloronta, Rec., W.Indies; Xl (147).

N. (Amphinerita) MARTENS, 1887 ['"N. umlaasiana
KRAUSS, 1848; SD BAKER, 1923] [=Odontostoma
MaRCH, 1852 (non TURTON, 1829) (obj.); Melan
erita MARTENS, 1887]. Smooth or finely ~triate,

oblique; labial area smooth, margin weakly den
tate. V.Cret.-Rec., Eu.-IndoPac.

N. (Chingua) CLARK & DURHAM, 1946 ['"N. (C.)
chinguensis]. Spiral ribs beaded; labial area
smooth. Eoc., S.Am.--FIG. 184,13. "'N. (C.)
chinguensis, Eoc., Colombia; X2 (169).

N. (Fluvinerita) PILSBRY, 1932 ['"N. (P.) alticola
(=N. tenebricosa C. B. ADAMS, 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) MARTENS, 1887 [·N. pica
GOULD, 1859 (non GMELlN, 1791) (=N. japon
ica DUNKER, 1859)]. Finely ~triate; operculum
granular. Rec., Pac.

N. (Puperita) GRAY, 1857 [·N. pupa LINNE,
1758]. Small ovate, ~mooth. Mio.-Rec., W.Indies.

N. (Ritena) GRAY, 1858 [·N. plicata LINNE,
1758] [=Pila MaRCH, 1852 (non RODING, 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 LAMARCK, 1804] [=Seminerita WENZ,
1938 (obj.)]. Small, with regularly incised
growth lines; outer lip thin, inner lip dentate.
V.Cret.(Turon.)-Eoc., cosmop.--FIG. 184,2.
N. (S.) mammaria, Eoc., Fr.; 2ap, X3 (147).

N. (Theliostyla) MaRCH, 1852 ['"N. albicilla
LINNE, 1758; SD KOBELT, 1879] [=Natere
GRAY, 1858 (obj.); llynerita MARTENS, 1887].
Low-spired, outer lip regularly dentate within;
labial area granulate, sinuate and finely dentate at
margin. V.Cret.(Senon.)-Rec., Eu.-IndoPac.-trop.
Am.

Neritina LAMARCK, 1816 ['"Nerita pulligera LINNE,
1766 (ICZN Op. 119, 1931)] [=Laphrostoma
RAFINESQUE, 1815 (obj.); Lamphrostoma, Lampro
stoma AUCTT. (obj.); Neritella GRAY, 1848 (obj.);
Chernites GISTEL, 1848 (obj.); Clypeolum REcLUz,
1850 (non REcLUz, 1842); Labialia, Onychina
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C1ithon

Myagrostoma
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FIG. 184. Neritacea (Neritidae-Neritinae) (p.1282-1285).
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FIG. 185. Neritacea (Neritidae--Neritinae, Neri
tiliinae, Smaragdiinae) (p. 1282, 1285).

SCUDDER, 1882 (obj.) ]. Smaller and thinner
shelled than Neri/a; 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.--FIG.
184,17. ·N. (N.) pulligera (LtNNE), Rec. E.
Indies; 17a,b, Xl (147).

N. (Clypeolum) RECLUZ, 1842 [·N. latissima
BRODERIP, 1833; SD PILSBRY & BEQUAERT, 1927]
[=Alina REcLUZ, 1842 (non RISSO, 1826)]. Ap
erture flaring, especially posteriorly; height greater
than width. Mio.-Rec., C.Am.

N. (Dostia) GRAY, 1847 [·Nerita crepidularia
LA"ARCK, 1822 (=N. I!iolacea GMELlN, 1791)]
[=Mi/mla RECLUZ, 1850 (non GRAY, 1821)
(obj.)]. Apertural margin entire, labial area
shield-shaped, with arcuate and finely toothed
edge. Eoc.-Rec., Eu.-IndoPac.--FIG. 183,10. ·N.
(D.) I!iolacea (GMELlN), Rec., E.Indies; X I
(147).

N. (Nereina) CRISTOFORI & JAN, 1832 [·Nereina
lac/lS/ris (=Neri/ina punctulata LAMARCK,
1816)]. Spire bluntly elevated. Mio.-Rec., W.
Indies.

N. (Neripteron) LESSON, 1830 [·N. taitensis; SD
BAKER, 1923] [=Neri/op/eron FISCHER, 1885
(obi.)]. Like N. (DoS/ia) but more elongate and
with labial area less symmetrical. Rec., IndoPac.

N. (Neritona) MARTENS, 1869 [·N. labiosa Sow
ERBY, 1841]. Larger than N. (Dos/ia) , labial
area expanded above, aperture narrower; oper
culum ribbed. Rec., IndoPac.

N. (Provittoida) BAKER, 1923 [·Neri/a smithi
WOOD, 1828] [=Prol!ittoidea WENZ, 1938
(obi.)]. Spire elevated, pointed. Ree., Indo-Pac.

N. (Pseudonerita) BAKER, 1923 [·Neritina holo
sericea GARRETT, 1872]. Small, oblique-ovate,
spire elevated; inner lip sinuate, finely dentate.
[Brackish water.] Rec., S.Pac.

N. (Vergnesia) DELPEY, 1940 [·V. mopelleti].
Dilated, concentrically striate. Eoc., Fr.--FIG.

184,1. ·N. (V.) morelleti (DELPEY), D.Eoc., Fr.
N. (Vitta) MORCH, 1852 [·Nerita I!irginea LINNE,

1758; SD BAKER, 1923] [=Scapha MORCH, 1852
(non REcLUz, 1841) (obj.) ]. Spire elevated,
pointed; shell smooth, inflated; inner lip toothed.
Mio.-Rec., N.Am.-S.Am.-W.Afr.--FIG. 184,8.
·N. (V.) I!irginea (LINNE), Rec., W.Indies; XI
(147).

N. (Vittina) BAKER, 1923 [·N. roissyana REcLUz,
1841] [=Paraneri/a BOURNE, 1909 (non HAMP
SON, 1901)]. Resembling N. (Vitta) but smaller.
Rec., Indo-Pac.

N. (Vittoida) BAKER, 1923 [·N. I!ariega/a LESSON,
1830] [=Vittoidea WENZ, 1938 (obj.)]. Shell as
in N. (Vittina), but radula differing in details.
[Brackish water.] Rec., Indo-Pac.

Neritodryas MARTENS, 1869 [·Neri/a cornea LINNE,
1758; SD BAKER, 1923]. Moderately large, spire
blunt; labial area smooth, a blunt tooth below;
operculum ribbed. Rec., IndoPac.--FIG. 184,11.
·N. cornea (LINNE), Rec., E.Indies; Xl (147).

Neritoplica OPPENHEIM, 1892 [·"Neritina globulus
FER." (errore pro NO'ita globosa FERUSSAC, 1823)
=Neritina uniplica/a SOWERBY, 1823; SD WENZ,
1938)]. Small, low-spired, smooth; with fold on
inner lip. M./ur.( BatIlOn.)-Paleoc., Eu.--FIG.
184,4. ·N. uniplica/a (SOWERBY), Paleoc., Fr.;
4a,b, X2 (147).

Septaria FERUSSAC, 1807 [·Patella borbonica BoRY
DESAINT VINCENT, 1803] [=Cimber MONTFORT,
1810 (obj.); Sep/arius GRAY, 1821 (obi.); Ca/illus
GRAY, 1847 (non BRONGNIART, 1822) (obj.); Ci
bola ADAMS & ADAMS, 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.--FIG. 184,14. ·S. (S.)
borbonica (BORY DEST.VINCENT), Bourbon 1.;
14a-c, Xl (147).

S. (Navicella) LAMARCK, 1816 [·N. tessellaria;
SD CHILDREN, 1823] [=Nal!icelllls GRAY, 1821
(obj.); Scapha REcLUZ, 1841 (obj.); S/enopoma
GRAY, 1868]. Apex not projecting beyond left
of aperture. Rec., IndoPac.

S. (Paraseptaria) RISBEC, 1942 [·P. parl!a]. Patelli
form; operculum horny. [Marine.] Rec., New
Caledonia.

S. (Sandalium) SCHUMACHER, 1817 [·Sandalium
pic/a; SD BAKER, 1923 (?=Patella porcellana
LINNE, 1758)] [non Sandalillm RETZIUS, 1788
(nom. nlld.); nec OKEN, 1815 (nom. nud.)]
[=Sandalillllm REcLUZ, 1841 (obj.); Elara
ADAMS & ADAMS, 1856 (obj.); Elana GRAY, 1867
(obj.)]. Like S. (Sep/aria) but with narrow labial
septum. [Fluviatile, in quiet water.] Rec., Indo
Pac.

Theodoxus MONTFORT, 1810 [·T. lutetianus
(=Neri/a flul!ia/ilis LINNE, 1758; ICZN Op. 335.

4

3
Pisulina

Smaragdia
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1955)] [=Theodoxis MONTFORT, 1810 (obj.);
Elea FITZINGER, 1833; Neritoglobus KOBELT, 1871
(obj.); Theodoxia BOURGUIGNAT, 1877 (obj.);
Theodora, Theodorus AUCTT. (obi.)]. 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.-
FIG. 184,5. "'T. (T.) fluviatilis (LINNE), Rec.,
Ger.; X 1.5 (147).

T. (Alinodithon) BAKER, 1923 ["'Nerita cariosus
WOOD, 1828]. Labial area expanded; opercular
apophysis weak. [Fluviatile.] Rec., Hawaiian Is.

T. (Brusinaella) ANDRUSSOV, 1912 ["'Neritina peta
sata SENINSKI, 1905] [=Brusinaela ANDRUSSOV,
1912 (obj.)]. Aperture a narrow slit between
widely expanded labial and labral areas. Plio.,
SW.Asia.--FIG. 184,16. "'T. (B.) petasatus
(SENINSKI), Plio., Caucasus; 16a,b, X2 (147).

T. (Calvertia) BOURGUIGNAT, 1880 ["'C. letourn
ouxi = Neritina sinjana BRUSINA, 1876; SD
WENZ, 1929] [=Burgersteinia, Petrettinia, Saint
Simonia, Tripaloia BOURGUIGNAT, 1880; Nerito
donta BRUSINA, 1884]. Obliquely ovate, spire
somewhat elevated; blunt tooth or ridge on lower
muscle scar; operculum with apophysis. Mio.
Plio., Eu.-SW.Asia.--FIG. 184,6. "'T. (C.) sin
janus (BRUSINA), V.Plio., Dalmatia; X2 (147).

T. (Clithon) DEMoNTFORT, 1810 ["'Nerita corona
LINNE, 1758] [=Cliton LESSON, 1830 (obj.);
Corona REcLUz, 1850 (non ALBER, 1850) (obi.)].
With a subsutural row of spines or nodes.
[Fluviatile or brackish.]. Plio.-Rec., IndoPar.
Japan.--FIG. 184,12. "'T. (C.) corona (LINNE),
Rec., Mauritius; 12a,b, Xl (147).

T. (Meganninia) DAVIDACHVILI, 1932 ["'T. corru
gata DAVIDACHVILI, 1930]. Resembling Neritina
(Neripteron) in form but with less apparent spire.
Plio., SW.Asia.

T. (Neritaea) ROTH, 1855 ["'Neritina jordani
SOWERBY, 1841] [=Neritoconus KOBELT, 1871
(obi.)]. Spire somewhat cylindrical, high; inner
lip weakly arched and dentate. Plio.-Rec., SW.
Asia.-E.Afr.

T. (Neritodithon) BAKER, 1923 ["'Neritina neg
luta PEASE, 1860]. Rec., Hawaiian Is.

T. (Neritonyx) ANDRUSSOV, 1912 ["'Neritina un
guiculatus SENINSKI, 1905] . Resembling Crepi
dula; labial area finely granulate. Plio., SW.Asia.

T. (Ninnia) WESTERLUND, 1903 ["'Neritina
schultzi GRIMM, 1877]. Small, labial area wide
and deep; aperture contracted. Plio.-Rec., SW.
Asia.--FIG. 184,9. "'T. (N.) schultzi (GRIMM),
Rec., Caspian Sea; 9a,b, X2 (147).

T. (Ninniopsis) TOMLIN, 1930 ["'Neritaea eol
chica ANDRUSSOV, 1912]. Resembling T. (Ninnia)
but larger; labial area flatter. Plio., SW.Asia.

T. (Pictoneritina) IREDALE, 1936 ["'Neritina ou
alaniensis LESSON, 1831]. Like T. (Vittoc/ithon)

but with one large and several small teeth on
inner lip. V.Mio.-Rec., IndoPac.

T. (Vittodithon) BAKER, 1923 ["'Neritina mele
agris LAMARCK, 1822]. Small, smooth; inner lip
weakly arched, with one tooth. Paleoc.-Rec., Eu.
trop.Am.-IndoPac.--FIG. 183,12. "T. (V.)
meleagris (LAMARCK), Rec.. Sumatra; X 1.5
(147).

Ve1ates DEMoNTFORT, 1810 ["'V. conoideus (=Neri
ta perversa GMELIN, 1791)]. Large, spire con
cealed; resembling Crepidula; inner lip serrate.
V.Cret.( Cenom.)-Eoc., Eu.-Asia-Afr.-N.Am.-
FIG. 184,15. "'V. perversus (GMELIN), Eoc., Fr.;
15a,b, XO.7 (147).

Subfamily NERITILIINAE Baker, 1923
[nom. correct. WENZ, 1938 (ex Neri'ilinae BAKER, 1923) I
Small, ovate, smooth, unicolored; inner

lip smooth; operculum without ribs or
apophyses. [Fresh-water.] Rec.
Neritilia MARTENS, 1879 ["'Neritina rttbida PEASE,

1867]. Aperture oblique. Rec., tropics.--FIG.
185,2. "'N. rubida (PEASE), Rec., Tahiti; X3
(147).

?SeptarieIlina BEQUAERT & CLENCH, 1936 ["'So eon
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 ISSEL, 1869 ["'Nerita viridis LINNE, 1758;
SD KOBELT, 1879] [=Gaillardotia BOURGUIGNAT,
1877 (obj.)]. Spire low, aperture narrow. Mio.
Rec., Carib.-IndoPac.-Medit.
S. (Srnaragdia). Aperture nearly the height of the
shell. Mio.-Rec., Carib.-IndoPac.--FIG. 185,4.
"'S. viridis (LINNE), Rec., Medit.; X2 (147).

S. (Smaragdella) BAKER, 1923 ["'Neritina hell
villensis CROSSE, 1881]. Rec., IndoPac.

S. (Smaragdista) IREDALE, 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 NEVILL & NEVILL, 1869 ["'Po adamsiana].
Smooth, with 1 or 2 large teeth on inner lip.
Rec., India.--FIG. 185,3. "'P. adamsiana, Cey
lon; X3 (147).

Family HELICINIDAE Latreille, 1825
[nom. correct. GRAY, 1840 (ex Helicinides LATREILLE, 1825)]
r=Helicinadae GUiLDING, 1828; He1icinaceae MENKE. 1828;
OJigogyradae GRAY, 1847J [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. correct. KEEN, herein (pro Dimorphoptychinae WENZ,

1938)1

Aperture with three parallel parietal
folds and basal fold. U.Cret.-Paleoc.
Dimorphoptychia SANDBERGER, 1871 [·Helix am

ouldi MICHAUD, 1837) [=?Obbinula STACHE,
1889; Pseudostrobilus OPPENHEIM, 1892). Small,
lenticular, umbilicus not evident; periphery with
blunt keel. U.Cret.(Turon.)-Paleoc., Eu.--FIG.
187,4. ·D. arnouldi (MICHAUD), Paleoc., Fr.;
X2 (147).

Subfamily HELICININAE Latreille, 1825
[nom. transl. SWAINSON, 1840 (ex Hdicinidae, nom. correct.

GRAY, 1840, pro Helicinides LATREILLE, 1825) I
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 DEMoNTFORT, 1810 (obj.); Colyma
RAFINESQUE, 1815; Pachytoma SWAINSON, 1840;
Euneritella WAGNER, 1905 (obj.); "FKr'" Ampli
ata WAGNER, 1907; "FKr" Festiva WAGNER, 1910).
Basal callus pad with a furrow. ?Paleoc., Mio.
Rec., N.Am.-C.Am.-S.Am.-Pads.
H. (Helicina). Columella thickened below.

?Neog.-Rec., C.Am.-S.Am.--FIG. 186,1. "'H.
neritella (LAMARCK), Rec., Jamaica; 1a,b, X2
(147) .

H. (Olygyra) SAY, 1818 [·0. orbiculata) [=Olig
yra SAY, 1819 (obj.); "FKr" Subglobulosa, Suc
cincta WAGNER, 1905). Turbinate, basal callus
large; surface smooth. ?Paleoc., Mio.-Rec., N.
Am.-S.Am.--FIG. 186,4. ·H. (0.) orbiculata,
Rec., Ala.; 4a-d, X2 (147).

H. (Oxyrhombus) FISCHER 6< CROSSE, 1893 [·H.
amoena PFEIFFER, 1845; SD BAKER, 1922)
[="FKr" Angulata WAGNER, 1905; "FKr" Tam
siana WAGNER, 1907). Rec., C.Am.

H. (Pseudoligyra) BAKER, 1954 [·H. tenuis PFEIF
FER, 1849). Rec., Mex.

H. (Tristramia) CROSSE, 1863 [.H. salvini TRIST
RAM, 1861) [=Caloplisma FISCHER 6< CROSSE,
1893; Retorquata WAGNER, 1905). Rec., C.Am.

A1cadia GRAY, 1840 [·Helicina ma;or GRAY, 1824;
SD GRAY, 1847) [=ls01tia Guppy, 1859; Eual
cadia WAGNER, 1907; "FKr" lncrustata, lntus
plicata, Palliata, Sericea WAGNER, 1907). Basal
callus large. Rec., C.Am.-W.Indies.
A. (A1cadia). Rec., C.Am.-Carib.
A. (Ana1cadia) WAGNER, 1907 [·Helicina dysoni

PFEIFFER, 1849; SD BAKER, 1922]. Rec., Antilles.
A. (Emoda) ADAMS 6< ADAMS, 1856 [·Helicina

silaua MORELET, 1849; SD BAKER, 19221
[=Glyptemoda CLENCH 6< AGUAYO, 1950]. Perio
stracum with axial folds. Rec., Cuba.

A. (Idesa) ADAMS 6< ADAMS, 1856 [·Helicina ro
tunda D'ORBIGNY in SAGRA, 1842; SD BAKER,
1922] [=Schrammia Guppy, 1895; Leialcadia
WAGNER, 1907; "FKr" Mammilla WAGNER, 1907
(non TRYON, 1883); H;almarsona BAKER, 1940;
Weinlandella BAKER, 1954]. Rec., Antilles.

A. (Penisoltia) BAKER, 1954 [·Helicina hispida
PFEIFFER, 1839). Rec., Cuba.

A. (Striatemoda) BAKER, 1940 [·Helicina striata
LAMARCK, 1822 (non DEFRANCE, 1821) = H.
subtusca MENKE, 1828] [=Diaphana Guppy,
1895 (non BROWN, 1827)]. Intermediate between
A. (Emoda) and A. (Analcadia). Rec., Puerto
Rico.

Bourciera PFEIFFER, 1852 [·B. helicinae/ormis]
[=Pseudhelicina SYKES, 1907]. With paucispiral
operculum. Rec., Ecuador.

Ceratopoma MOLLENDORFF, 1893 [·Helicina caroli
KOBELT, 1886] [="FKr" Diversicolor WAGNER,
1905; Negopenia IREDALE, 1941 (nom. nud.)].
With a peripheral keel. Rec., Pac. Is.
C. (Ceratopoma). Rec., Pac.Is.
C. (Palaeohelicina) WAGNER, 1905 [·Helicina

fischeriana MONTROUZIER, 1863; SD IREDALE,
1937] [=Kalokonia, Rhabdokonia WAGNER,
1905]. Rec., Pads.

Hemipoma WAGNER, 1905 [·Helicina hakodadien
sis HARTMANN, 1890; SD WENZ, 1938). Differing
only slightly from Ceratopoma. Rec., Japan.

Orobophana WAGNER, 1905 [.H elicina uberta
GOULD, 1847; SD BAKER, 1922]. Small, with radial
and spiral sculpture; basal callus thick. Pleist.
Rec., Polynesia.--FIG. 186,2. ·0. uberta
(GOULD), Rec., Hawaii; X3 (147).

Pleuropoma MOLLENDORFF, 1893 [·Helicina Jichroa
MOLLENDORFF, 1890; SD PILSBRY 6< COOKE, 1934]
[="FKr" Albocincta WAGNER, 1908]. Small,
periphery keeled. Pleist.-Rec., Pac.
P. (Pleuropoma). Keel obtuse, operculum with

cross-lamella. Pleist.-Rec., Pac.--FIG. 186,3. ·P.
dichroa (MOLLENDORFF), Rec., Philippines; X3
(147).

P. (Aphanoconia) WAGNER, 1905 [·Helicina vere
cunda GOULD, 1859; SD GUDE, 1914] [="FKr"
Pachystoma, Reticulata, Sculpta WAGNER, 1905;
Sphaeroconia WAGNER, 1909 (obj.)]. Keel weak.
Pleist.-Rec., Pads.

Schasicheila SHUTTLEWORTH, 1852 [·Helicina alata
PFEIFFER, 1848; SD KOBELT, 1880] [=Schasi
chila FISCHER, 1885 (obj.); Atoyac BAKER, 1928
(obj.)]. Operculum semicircular, with strong cal-

1 The abbreviation HFKr" indicates a name proposed by
WAGNER 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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FIG. 186. Neritacea (Helicinidae--Helicininae)
(p.1286).

Lenticular to rounded; without oper
culum. ?Oligo., Rec.
Proserpina G.B.SOWERBY, 1839 rep. nitida

(?=Hdicina linguifera JONAS, 1839)] [=Des
poena NEWTON, 1891 (obj.)]. Rounded lenticular,
glassy, with one or more parietal folds in aper
ture. ?Oligo., Rec., Eu.-W.Indies.
P. (Proserpina). With 2 parietal and 2 palatal

folds. Rec., Jamaica.
P. (Despoenella) BAKER, 1923 [eOdontostoma dt:

prt:ssa D'ORBIGNY in SAGRA, 1842] [=Odonto
stoma D'ORBIGNY, 1841 (non TURTON, 1829)].
With parietal folds only. ?Oligo., Ru., Eu.-W.
Indies.--FIG. 187,5. ep. (D.) dt:pressa (D'ORB
IGNY), Rec., Cuba; X4 (147).

Subfamily STOASTOMATINAE C. B. Adams,
1849

4d

3
Pleuropomo

4c

2
Orobophono

OlY9yro

4b '.' ,

Helicino

10

careous layer and pointed extensions on edge by
columella. Rt:c., C.Am.
S. (Schasicheila). Rt:c., C.Am.
S. (Misantla) BAKER, 1928 res. misantlt:nsis

FISCHER & CROSSE, 1893]. Rt:c., C.Am.
S. (Necaxa) BAKER, 1928 [eHdicina minuscula

PFEIFFER, 1859]. Rt:c., C.Am.

Sturanya WAGNER, 1905 [eHdicina plicatilis Mous
SON, 1865; SO KOBELT, 1905] [=Sturanydla
PILSBRY & COOKE, 1934; Sturyandla AUCTT.
(obj.)]. Basal callus thick on columella. Ru.,
Polynesia.

Sulfurina MOLLENDORFF, 1893 [eHt:licina citrina
GRATELOUP, 1840] [=Hypostrongyla TOMLIN,
1930; Pt:stomena IREDALE, 1941 (nom. nud.)].
Thin-shelled, mostly yellow in color, callus thick.
Ru., SW.Pac.
S. (Sulfurina). Rec., E.Indies.
S. (Kosmetopoma) WAGNER, 1905 [eHdicina

amaliae KOBELT, 1886]. Rec., Philippines.

Subfamily HENDERSONnNAE Baker, 1926

Reproductive organs typically more prim
itive than in Helicininae. ?Paleoc., Pleist.
Rec.
Hendersonia WAGNER, 1905 [eHelicina occulta SAY,

1831]. Small, thick-shelled, operculum subspiral,
nucleus eccentric. ?Paleoc., Pleist.-Ru., N.Am.-
FIG. 187,1. eH. occulta (SAY), Rec., Iowa; 1a,b,
apertural view and operculum, X3 (147).

Miluna WAGNER, 1905 [eM. jost:phinae]. Opercu
lum subspiral, with submarginal nucleus; aperture
without folds. Ru., China.

Waldemaria WAGNER, 1905 [eHdicina japonica A.
ADAMS, 1861; SO BAKER, 1922]. Globose, with
fine radial folds. Rec., Japan.

[nom. (orr~ct. KEEN, herein (t'x Stoast.ominac, nom. transl.
BAKER, 1928, "r Stoastomidac C.B.ADAMS, 1849) I

Lateral teeth of radula normally with a
mushroom-shaped T-lateral and reduced
accessory plate; marginals many, mostly
multicuspid. Pleist.-Rec.
Stoastoma C.B.ADAMS, 1849 res. pisum] [=Hemi
cyclostoma PFEIFFER, 1865 (obj.)]. Minute, um
bilicus only partly concealed. Rec., W.Indies.

Eutrochatella FISCHER, 1885 [eHdicina pulchella
GRAY, 1825] [=Trochatella SWAINSON, 1840 (non
LESSON, 1830); Krebsia Guppy, 1895 (non MORCH,
1877); "FKr" Excat/ata WAGNER, 1907]. Apex
pointed, operculum thick, calcareous layer with
folds. Rec., C.Am.-W.Indies.
E. (Eutrochatella). Rec., Cuba.

E. (Cubaviana) BAKER, 1922 [eHdicina politula
POEY, 1852]. Rt:c., Cuba.

Subfamily PROSERPININAE Gray, 1847
[nom. trans{. THIELE, 1929 (tor Proscrpinidac GRAY, 1847)]

[=Despocnidac NEWTON, 1891) I

FIG. 187. Neritacea (Helicinidae--Oimorphopty
chiinae, Hendersoniinae, Proserpininae, Ceratodisci

nae, Proserpinellinae (p. 1286-1288).
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E. (Microviana) BAKER, 1928 [OHdicina rupestris
PFEIFFER, 1839]. Rec., Cuba.

E. (Priotrochatella) FISCHER, 1893 [0Helicina con
stellata MORELET, 1847]. Rec., Cuba.

E. (Torreviana) AGUAYO, 1943 [OE. (T.) spino
poma]. Rec., Cuba.

E. (Trosche1viana) BAKER, 1922 [OHelicina cry
tllraea SOWERBY, 1866]. Rec., C.Am.-W.Ind.

E. (Ustronia) WAGNER, 1908 ['Hdicina sloanei
D'ORBIGNY, 1845; SD BAKER, 1922]. Rec., Cuba.

Geophorus FISCHER, 1885 ['Helicina agglutinans
SOWERBY, 1842] [=Pecoviana IREDALE, 1941
(nom. nud.)]. Operculum triangular to trape
zoidal, nucleus eccentric. Rec., Orient.
G. (Geophorus). Rec., E.Indies.
G. (Diplopinax) BARTSCH, 1921 [·G. (D.) tag

billeralltlS]. Rec., Philippines.
G. (Schistopinax) BARTSCH, 1921 [·G. (5.) siqui

jorensis]. Rec., Philippines.
Heudeia CROSSE, 1885 [OHelicina sechtlanensis

HEUDE, 1885]. Relatively high-spired, small. Rec.,
Orient.
H. (Heudeia). Aperture with twisted outer lip.

Rec., China.
H. (Calybium) MORLET, 1891 [·C. massiei]. Low

biconic, with peripheral keel and apertural folds.
Rec., India.

H. (Geotrochatella) FISCHER, 1891 ['Hdicina
mOl/hoti PFEIFFER, 1862; SD BAKER, 1922].
Without folds. Rec., IndoChina.

Pyrgodomus FISCHER & CROSSE, 1893 ['Helicina
chryseis TRISTRAM, 1861] [=Artecallosa WAGNER,
1908 (obj.)]. Small, high-spired. Rec., trap.Am.

Stoastomops BAKER, 1924 ['5. walkeri]. Minute,
conic, aperture small. Rec., W.Indies.
S. (Stoastomops). Rec., W.Indies.
S. (Swiftella) BAKER, 1941 [OS. (5.) boriqueni].

Rec., W.Indies.
Viana ADAMS & ADAMS, 1856 [OHelicina "egina

MORELET, 1849; SD BAKER, 1922] [=Ampl/llina
DEBLAINVILLE, 1824 (non BOWDICH, 1822); Hap
ata GRAY, 1856 (obj.); Rhynchoc!leila 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 & HENDERSON, 1901 [0c.
soll/ttls]. With fine spiral lines, operculum with
calcareous layer. Rec., Antilles.

Fadyenia CHITTY, 1857 ['Stoastoma ladyenianum
C.B.ADAMS, 1849; SD BAKER, 1922] [=Lindsleya,
Metcalleia CHITTY, 1857]. Small, spirally sculp
tured. Rec., W.Indies.
F. (Fadyenia). Depressed to globose-conic. Rec.,

W.lndies.

F. (Blandia) CHITTY, 1857 [OStoastoma blandia
nl/m C.B.ADAMS, 1849; SD BAKER, 1922]

[=Petitia, Wilkinsonaea CHITTY, 1857). With
periostracal expansions on spiral ribs. Rec., W.
Indies.

F. (Lewisia) CHITTY, 1857 ['Stoastoma philip
piana C.B.ADAMS, 1850; SD BAKER, 1922]. Rec.,
W.Indies.

Lucidella SWAINSON, 1840 ['Helix aureola FERUSSAC,
1822] [=Prosopis WEINLAND, 1862 (non FABRI
CIUS, 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.--FIG. 187,3. °L. aureola (FERUSSAC),
Rec., Jamaica; X3 (147).

L. (Perenna) Guppy, 1867 ['Helicina lamellosa
(=oH. lirata PFEIFFER, 1849)]. Depressed, with
spiral ridges and keel. Rec., W.Indies.

L. (Poenia) ADAMS & ADAMS, 1856 [.Helicina de
pressa GRAY, 1825; SD PILSBRY, 1912] [=Uri
chia Guppy, 1895]. Rec., W.Indies.

L.(Poeniella) BAKER, 1923 ['Helicina christophori
PILSBRY, 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 BLAND, 1865 [.P. berendti]. Minute,

lenticular, with no apertural folds. Rec., Mex.
Ceres GRAY, 1856 ['Caracolla eolina DUCLOS, 1834;

SD KOBELT, 1880]. Spire nearly flat, base rounded;
2 parietal, 2 palatal folds. Rec., Mex.

Linidiella JOUSSEAUME, 1889 ['Proserpina swilti
BLAND, 1863] [=Chersodespoena SYKES, 1900].
With columellar fold. Pleist.-Rec., S.Am.
L. (Linidiella). Rec., N.S.Am.--FIG. 187,2. °L.
swilti (BLAND), Rec., Venezuela; X2 (147).

L. (Staffo1a) DALL, 1905 ['Proserpina derbyi]
[=Cyane H.ADAMS, 1870 (non FELDER, 1861)].
Rounded, columellar lamella heavy. Pleist.,
Brazil.

Family DEIANIRIDAE Wenz, 1938
[nom. corr~ct Cox, herein (pro Dcjaniridae 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. V.eret.(Campan.-Dan.), Eu.
Deianira STOLlCZKA, 1860 [.Rotella bicarinata

ZEKELl, 1852; SD COSSMANN, 1909] [=De;anira
LEYMERIE, 1881 (obj.); Leymeria MUNIER-CHAL-
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40
Hydroceno

Phenocolepos
2 Plesiothyreus

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 DE KONINCK, 1853 [OCalceola dumonti
ana DE KONINCK, 1843; SD KNIGHT, 1937]. Genus
based on heavy, thick conical naticopsoid oper
cula; associated shell unknown. L. Carb., Eu.

Platyostomella ETHERIDGE, JR., 1880 [OLittorina
seotoburdigalensis ETHERIDGE, 1878] [=Platysto
mella LINDSTROM, 1884 (obj.)]. Genus based on

SE.Asia-Pac.--FIG. 189,4. °H. cattaroensis
(PFEIFFER), Rec., Dalmatia; 4a, apertural view,
X5; 4b,e, operculum, exterior and side views,
XlO (147).

H. (Chondrella) PEASE, 1871 [OCyclostoma par
vum PEASE, 1864]. Operculum ribbed within.
Ree., S.Pac.

H. (Georissa) BLANFORD, 1864 [OHydrocena pyxis
BENSON, 1856] [=Omphalorissa IREDALE, 1933
(nom .nud.)]. Spirally ribbed. Ree., SE.Asia-Pac.

H. (Georissopsis) PILSBRY & HIRASE, 1908 [OCeo
rissa (Ceorissopsis) heudei PILSBRY & HIRASE,
1908]. Operculum large. Rec., China.

FIG. 189. Neritacea (Dawsonellidae, Phenacolepadi
dae, Hydrocenidae) (p./279, 1289)_

Family TITISCANIIDAE Bergh, 1890
(nom. corru/. PILSBIlY, 1892 (pro Titiscaniien BERCH, 1890)]

Marine snails without shell or operculum,
anatomically related to Neritidae, with pal
lial cavity and ctenidium. Rec.
Titiscania BERGH, 1890 lOT. limacina]. Ree., Mau

ritius-Pads.

Ib

Deionira

MAS, 1884]. With characters of family.--FIG.
188,1. D. biearinata (ZEKELi), U.Cret.(Dan.),
Aus.; la, apertural view, X 1.8 (apparent verti
cality of inner lip due to foreshortening; 1b, oper
culum X5 (222).

Family PHENACOLEPADIDAE Thiele,
1929

[=Scutdlinidac DALL, 18891

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 PILSBRY, 1891 [OSelllella ermlliata

BRODERIP, 1834] [pro Sclltella BRODERIP, 1834
(non LAMARCK, 1816); Selltellina GRAY, 1847
(non AGASSIZ, 1841); Selltlliina COSSMANN, 1912
(obj.)]. With rugose radial ribs; apertural margin
arched, not in one plane. Rec., tropics.-Atl.-Pac.
P. (Phenacolepas).--FIG. 189,1. op. (P.) crenll

lata (BRODERIP), Rec., S.Pac.; X I (147).
P. (Amapileus) IREDALE, 1929 lOA. immeritw].

Ree., Austral.
P. (Cinnalepeta) IREDALE, 1929 [0Patella einna

momea GOULD, 1848]. Ree., Pac.
P. (Zacalantica) IREDALE, 1921 top. lingllav;ver

rae MELVILL & STANDEN, 1899]. Ree., Pac.
Plesiothyreus COSSMANN, 1888 [OCaplllus parmo

phoroides COSSMANN, 1885]. Low, apex overhang
ing margin. Eoe.-Ree., Eu.-China.--FIG. 189,2.
op. parmophoroides (COSSMANN), Eoc., Fr.; X2
(147).

Family HYDROCENIDAE Troschel, 1856
[nom. correct. GILL, 1871 (ex Hydroc~nacu TROSCHEL,

1856)1

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 PFEIFFER, 1847 [OCyclostoma catta

roense PFEIFFER, 1841]. Smooth or spirally sculp
tured. Pleist.-Ree., Medit.-Afr.-Pac.-E.Asia.
H. (Hydrocena). Thin, broadly conical, spire of

several whorls; smooth. Ple;st.-Rec., Medit.-Afr.-

FIG. 188. Neritacea (Deianiridae) (p.1288).
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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 WAAGEN, 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 MERLA, 1931 (non 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 commonly high-spired, with nu

merous whorls; 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.

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
Archaeogastropoda 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 V-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 archaeogas
tropod groups as the Trochonematacea, in
which the right-hand ctenidium had, ap
parently, already disappeared.

Superfamily MURCHISONIACEA
Koken, 1896

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
Murchisoniidae KOKEN, 1896) I

Labral sinus culminating in a sharp
notch or short slit; incipient inhalant canal
present in some genera. ?V.Cam., L.Ord.
V.Trias.

Family MURCHISONnDAE Koken, 1896
[=Hormorominae WENZ, 19381

With labral sinus, commonly culminat
ing in short slit or notch that generates a
se1enizone. ?V.Cam., L-Ord.-V.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.] V.Cam., N.Am.

?Gasconadia ULRICH in WELLER & ST. CLAIR, 1928
[*Murchisonia putilla SARDESON, 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.-
FIG. 190,1. *G. putilla (SARDESON), Mo.; la, ap
ertural view, X2.7; 1b, base of steinkern with im
pression of internal tooth, X 4.

Murchisonia D'ARCHIAC & DEVERNEUlL, 1841 [*Tur
ritella bilineata DECHEN, 1832, pro Murex turbin
atus (SCHLOTHEIM) DECHEN, 1832 (non Murex
turbinatus BROCCHI, 1814) =Muricites turbinatus
SCHLOTHEIM, 1820; SD WOODWARD, 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-

ing.] Ord.-Trias., N.Am.-Eu.-NE.Asia-SE.Asia-
Austral.
M. (Turritoma) ULRICH in ULRICH & SCOFIELD,

1897 (*Murchisonia acrea BILLINGS, 1865] [=
Turritospira ULRICH in ULRICH & SCOFIELD, 1897
(obj.)]. Slit and selenizone at periphery, relatively
low on whorl. L.Ord.-Sil., N.Am.--FIG. 190,2.
*M. (T.) acrea (BILLINGS), L.Ord., Can.(Newf.);
X2.

M. (Hormotoma) SALTER, 1859 [*Murchisonia
gracilis HALL, 1847; SD DONALD, 1885]. Whorls
rounded, with relatively deep sutures, mid-whorl
periphery with slit and selenizone. Ord.Sil., N.
Am.-Eu.-NE.Asia.--FIG. 190,3. *M. (H.) gra
cilis (HALL), M.Ord., Can.(Que.); X2.

M. (Murchisonia) [=Goniostropha OEHLERT,
1888; Cyrtostropha DONALD, 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.
--FIG. 190,5. *M. (M.) bilineata (DECHEN),
M.Dev., Ger.; X2.7.

M. (Sinuspira) PERNER, 1907 [*S. tenera] [=
Morania HORNY, 1953 (57, p. 190)]. Sinus cul

minating in narrow notch with sides not quite
parallel and hence not properly defined as slit.
V.Sil., Eu.--FIG. 190,8. *M. (S.) tenera,
Czech.; X2.7.

M. (Hormotomina) GRABAU & SHIMER, 1909
[*Murchisonia maia HALL, 1861]. Selenizone
with median spiral thread between bordering
threads. M.DetJ., N.Am.--FIG. 190,4. *M. (H.)
maia (HALL), Ohio; XU.

Ectomaria KOKEN, 1896 [*Murchisonia nieszkow
skii F. SCHMIDT, 1858] [=Solenospira ULRICH &
SCOFIELD, 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.-V.Ord., N.Am.-Eu.
--FIG. 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. V.Sil., Eu.--FIG. 190,6. *C. cuneuS
(PERNER), Czech.; Xl.

Biangularia SPITZ, 1907 [*Pleurotomaria (Biangu
laria) frechi]. Spire laterally compressed and
twisted in clockwise direction; selenizone arched,
bordered by deep striae. L.DetJ., Eu.--FIG. 190,9.
*B. frechi (SPITZ), Aus.; Xl (132).

Lodanaria DAHMER, 1925 [*L. munda]. With
widely expanded aperture at gerontic stage; whorls
angular; ornament of spiral threads. L.DetJ., Eu.
--FIG. 190,10. *L. munda, Ger.; posterior view
showing spire and cast of expanded aperture,
XO.5.

Ptychocaulus PERNER, 1907 [*Murchisonia tJerneuili
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KOKEN, 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-

branous and not simply shelly. Nothing is known
of its function.] L.Dev., Eu.--FIG. 190,12. *P.
verneuili (KOKEN), Czech.; posterior view with
window showing columellar ridge, X 1.3.

Michelia F.A.RoEMER, 1852 [*M. cylindrica; SD
KNIGHT, 1937] [=Coelocaulus OEHLERT, 1888;

Murchisonia

Lodanaria

Hormotomina

Brilonella

Hormotoma

9
Biangularia

Catazone

Turritoma

8

Gasconadia

FIG. 190. Murchisoniacea (Murchisoniidae) (p.1291-1293).
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Vetotuba ETHERIDGE, JR., 1890; Coelidium CLARKE
& RUEDEMANN, 1903; ?Melissosoa CLARKE, 1909].
Narrowly phaneromphalous; with angular sinus
culminating in short small notch without parallel
sides, resulting pseudoselenizone not sharply lim
ited; sutures shallow. Ord.-Dev., N.Am.-Eu.
Austral.--FIG. 191,1. M. davidsoni (OEHLERT),
L.Dev., Fr.; X 1.3.

?Brilonella KAYSER, 1873 [*Scoliostoma serpens
KAYSER, 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.--FIG.
190,7. *B. serpens (KAYSER), Ger.; posterior view
showing twisted final whorl, X2.7.

Aclisina DEKoNINCK, 1881 [*Murchisonia striatula
DEKoNINCK, 1843; SD S.A.MILLER, 1889] [=
Aclisoides DONALD, 1898 (obj.); Rhabdospira DON
ALD, 1898]. Whole whorl, including selenizone,
covered by numerous spiral threads; slit short.
L.Carb.(Miss.), N.Am.-Eu.-NC.Asia.--FIG. 191,
4. *A. striatula (DEKoNINCK), Belg.; X2.7.

Micrentoma DONALD, 1898 [*Aclisina nana DE 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.--FIG. 191,2. "M. nana
(DEKoNINCK), Belg.; X4.

Cerithioides HAUGHTON, 1859 [*C. telescopium]
[=Glyptobasis DEKoNINCK, 1881 (non McLACH
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.--FIG. 191,10. *C. tele
scopium, Ire.; XO.7.

Glyphodeta DONALD, 1895 [*Murchisonia zonata
DONALD, 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.--FIG. 191,7. G. terebriformis
(HALL), M.Miss., Ind.; X4.7.

Stegocoelia DONALD, 1889 [*Murchisonia (Stego
coe/ia) 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. (Stegocoelia). Spire relatively low, whorls com
monly rounded. L.Carb.(Miss.)-U.Carb.(Penn.),
Eu.-N.Am.-SE.Asia.--FIG. 191,5. *S (S.) com
pacta (DONALD), L.Carb., Scot.; X 12.

S. (Hypergonia) DONALD, 1892 [*Murchisonia
quadricarinata M'Coy, 1844]. Spire high, rela
tively slender. L.Carb.(Miss.)-U.Carb.( Penn.),

Eu.-N.Am.-SE.Asia.--FIG. 191,12. ..s. (H.)
quadricarinata (M'Coy), L.Carb., Ire.; X4.

S. (Taosia) GIRTY, 1939 [*Murchisonia copei
WHITE, 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.--FIG. 191,14.
*S. (T.) copei (WHITE), M.Penn., N.Mex.; X 1.3.

Goniasrna TOMLIN, 1930 [pro Goniospira GIRTY,
1915 (non COSSMANN, 1895; nec DONALD, 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.--FIG. 191,11. "G.
lasallense (WORTHEN), V.Penn., 111.; 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.-
FIG. 191,3. *C. cedarensis, Ariz.; X2.7.

Helicospira GIRTY, 1915 [*Murchisonia buttersi
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 TOMLIN, 1931.] Perm. or Trias., N.Am.
--FIG. 191,13. *H. buttersi (GIRTY) , Colo.;
X2.7.

Cheilotornona STRAND, 1928 [pro Cheilotoma
KOKEN, 1889 (non DEJEAN, 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.--FIG. 191,6. *C. blumi (MUNSTER), M.
Trias.(Ladin.), S. Tyrol; 6a,b, apertural views,
X2 (64,89).

Trypanocochlea TOMLIN, 1931 [pro Verania KOKEN,
1896 (non KROHN, 1846)] [*Verania cerithioides
KOKEN, 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.--FIG. 191,9.
*T. ceritllioides; X5 (79).

Vistilia KOKEN, 1896 [*V. klipsteini; SD WOOD
WARD, 1897]. Narrowly phaneromphalous or cryp
tomphalous; whorls angular, with sharp periphery
at mid-height carrying or forming lower border of
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Stegocaelia

Cibecuia

11

Micrentoma

Cheilotomona

•6b

Michelia

10

Ceri thioides Goniasma Hypergonia 13 Helicospira Taosia

FIG. 191. Murchisoniacea (Murchisoniidae) (p.1292-1293).
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se1enizone with conspicuous lunulae; slit un
known; ornament spiral cords. M.Trias.( Anis.}
U.Trias.( Nor.}, Eu.--FIG. 191,8. ·V. klipsteini
(KOKEN), U.Trias.(Nor.), Aus.; X2 (79).

Family PLETHOSPIRIDAE Wenz, 1938
[nom. trans!. KNIGHT, BATTEN &: YOCHELSON, herein (~X

Plelhospirinae WENZ, 1938) 1
Spire height variable, mostly not high;

with ill-defined siphonal canal. L.Ord.
V.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.-LDev.

Plethospira ULRICH in ULRICH & SCOFIELD, 1897
[·Holopea cassina WHITFIELD, 1886]. Base nar
row, canal relaIively broad; ornamenr wanring ex
cept for growth lines. L.Ord.oM.Sil., N.Am.-Eu.
--FIG. 192,1. ·P. cassina (WHITFIELD), L.Ord.,
USA('Vt.); aperrural view showing siphonal canal,
XO.7.

Seelya ULRICH in ULRICH & SCOFIELD, 1897 [·S.
ventricosa]. Rounder than Plethospira and with
raised selenizone; ornament low spiral cords. L.
Ord.-M.Sil., N.Am.-Eu.--FIG. 192,8. ·S. venlri
cosa, L. Ord., USA(Vt.); X 1.3.

Diplozone PERNER, 1907 [·D. innocens]. Base rela
tively broad, canal narrow; ornament sharp col
labral threads. U.Sil.-L.Dev., Eu.--FIG. 192,4.
·D. innocens, L.Dev., Czech.; apertural view of
juvenile shell showing siphonal canal, X5.3.

Plethospira

2

Gyrodoma

Caliendrum

Diplozone

FIG. 192. Murchisoniacea (Plethospiridae--Plethospirinae, Pithodeinae) (p.1295-1296).
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FIG. 193. Clisospiracea (Clisospiridae--Clisospiri
nae, Progalerinae) (p.1296-1297).

Progalerus

3
Procrucibulum

lb

Progalerus

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 (t'x

Clisospiridae S.A.MILLER, 1889) I
Shell sinistral. L.Ord.-Sil.

Mimospira KOKEN, 1925 [·Onychochilus helmllack
eri PERNER, 1900; SD KNIGHT, 1937]. Without
(?or with only a very narrow) frill; sutures mod-

Clisospira

Superfamily CLISOSPIRACEA
S. A. Miller, 1889

[nom. transl. KNIGHT, BATTEN & YOCHELSON. herein (t'x
Clisospiridae MILLER, 1889) I

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-

?ARCHAEOGASTROPODA 2

Superfamilies of Doubtful Subordinal
Position

Subfamily PITIIODEINAE 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 CRESSWELL, 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.--FIG. 192,2. ·G. eth
eridgei (CRESSWELL); XO.7 (69).

Platyzona KNIGHT, 1945 [·Pleurotomaria trilineata
HALL, 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.--FIG. 192,7. ·P.
trilineata (HALL), M.Miss., Ind.; X3.3.

Pithodea DEKoNINCK, 1881 [Op. amplissima]. Ro
bust, somewhat fusiform, anomphalous; ornament
numerous spiral cords. L.Carb., Eu.--FIG. 192,6.
·P. amplissima, Belg.; XO.5.

Caliendrum BROWN, 1838 [·Buccinum vittatum
PHILLIPS, 1836 [=Foordella LONGSTAH, 1912].
Much like Pithodea but with somewhat deeper
sutures and lacking spiral ornament. L.Carb.
(Miss.}-U.Carb.(Penn.), Eu.-N.Am.--FIG. 192,
3. ·C. vittatum (PHILLIPS), L.Carb., Eng.; XL

Wortheniopsis J.BOHM, 1895 [·Pleurotomaria mar
garethae KITTL, 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.--FIG. 192,5. ·W.
margarethae (KITTL), M.Trias.(Ladin.), S. Tyrol;
5a,b, abapertural views, X 1.5 (65).
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Horologium

Planitrochus

Raphistomina

Perneritrochus

4

FIG. 194. Pseudophoracea (Planitrochidae) (p.1297-1298).

collabral ornament
aperture unknown.
·M. helmhackeri

erately deep; outer lip and
strongly prosocline; base and
L.Ord., Eu.--FIG. 193,2.
(PERNER), Czech.; X2 (80).

Clisospira BILLINGS, 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.--FIG.
193,4. ·C. curiosa, Can. (Que.) ; X2.7.

Subfamily PROGALERINAE Knight, 1956

Shell dextral. LDev.-MDev.
?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.--FIG. 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 HOLZAPFEL, 1895 [·P. conoideus]. High
conical, with base represented by a lamella spi·
ralling up inside shell; ornament fine growth lines
encircling test. M.Dev., Eu.--FIG. 193,1. ·P.
conoideus (HOLZAPFEL), Ger.; la, side view; lb,c,
steinkern, inside and apical view showing spiral
suture, X 1.3.

Superfamily PSEUDOPHORACEA
S. A. Miller, 1889

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (ex
P,eudophotidae S.A.MILLER, 1889) 1

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.
V.Sil.
Raphistomina ULRICH & SCOFIELD, 1897 [·Raphi

stoma lapicida SALTER, 1859J [=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.
--FIG. 194,4. ·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. V.
Ord., Eu.--FIG. 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.]
V.Sil., 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.
--FIG. 194,2. '"P. amicus, Czech.; X 1.3.

Horologium PERNER, 1907 ['"H. kokeni]. Some
what like Planitrochus but larger and less de
pressed; ornament above periphery wide radiating
undulations or narrow subsutural ramp and be
low periphery numerous fine spiral threads. U.si/.,
Eu.--FIG. 194,5. '"H. kokeni, Czech.; Xl.

Perneritrochus COSSMANN, 1909 [pro Conotrochus
PERNER, 1907 (non PILSBRY, 1889)] ['"Trochus?
venalis PERNER, 1903]. Similar to Plantitroc!lUs but
higher and with more rounded noncarinate periph
ery and narrower umbilicus; ornament above sut
ure collabral threads, below suture unknown.
U.Sil., Eu.--FIG. 194,1. '"P. venalis (PERNER),
Czech.; X2.

Family PSEUDOPHORIDAE S. A. Miller,
1889

[=PalaeonuSlidae WENZ, 1938)

Conical, base flat or concave within sur
rounding frill. Sil.-M.Perm.
Siluriphorus COSSMANN, 1918 ['"Trochus gotlandi

CtIS LINDSTROM, 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 lamellae, weaker on base and strongly
prosocline. M.Sil., Eu.--FIG. 195,9. os. gotlandi
cus (LINDSTROM), Gotl.; X2.

Hystrieoceras JAHN, 1894 [OH. spinosum]. With
concave, anomphalous base surrounded by about
12 semitubular projections on frill-like edge of
upper whorl surface. U.Sil., Eu.--FIG. 195,4.
°H. spinosum, V.Sil., Czech.; Xl.

Pseudophorus MEEK, 1873 [OTrochita antiqua
MEEK, 1872] [=Flemingia DEKoNINCK, 1881
(non JOHNSTON, 1845); Flemingella KNIGHT, 1936
(pro Flemingia DEKoNINCK, 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.
--FIG. 195,2. P. profundus (LINDSTROM), M.Sil.,
Gotl.; X2 (90).

Pseudotectus PERNER, 1903 [0P. carinatus] [=
Palaeonustus PERNER, 1903]. High, with gently
convex anomphalous base surrounded by a mod
erately wide frill. L.Dev., Eu.--FIG. 195,7. "P.
carinatus, Czech.; X 1.3.

Scalaetrochus ETHERIDGE, JR., 1890 ['"Trochus
(Scalaetrochus) lindstroemi]. 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.---FIG. 195,1. '"S. lind
stroemi (ETHERIDGE, JR.), XO.7.

Astralites WHiTEAVES, 1892 [OA. fimbriatus]. With
nearly flat cryptomphalous base surrounded by

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 alone. [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.--FIG.
195,3. °A. fimbriatus, Can.(Man.); X1.3.

Protocalyptraea CLARKE, 1894 [Op. 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 Progalams.] U. Dev., N.Am.
--FIG. 195,5. '"P. marshalli, VSA(N.Y.); XI0.

Eotrochus WHITFIELD, 1882 ['"Pleurotomaria con
catla HALL, 1858 =Pleurotomaria tenuimarginata
S.A.MILLER, 1877, pro P. concava HALL, 1858
(non DESHAYES, 1836)]. With flat base within
short frill; 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.--FIG. 195,6. °E.
tenuimarginatus (S.A.MILLER), Ind.; apertural
view, with window showing spiral umbilical lam
ella, X 5.5.

Sallya YOCHELSON, 1956 [OS. 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.--FIG. 195,8.
°S.linsa, Tex., X4.

Superfamily
CRASPEDOSTOMATACEA

Wenz,1938
[nom. transl. Cox & KNIGHT, herein (ex Craspedostomatidae

WENZ, 1938) 1CZN pend.]

Little-known, problematic gastropods
mostly with expanded apertures in geron
tic stages; shell structure unknown. U.Ord.
fur.

This probably polyphyletic and artificial
group is imperfectly known and the taxo
~omic positions of the various genera are
Illsecure.

Family CRASPEDOSTOMATIDAE
Wenz, 1938

[==Brochidiinae, Dichostasiinae YOCHELSON, 1956]

Mostly naticiform, with deep sutures and
strong collabral ornament. U.Ord.-fur.
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Sea laetroehus

Hystrieoeeras

?Umbonellina KOKEN, 1925 [*V. infrasilurica].
Naticiform, umbilicus plugged with callus; other
wise little known. V.Ord., Eu.--FIG. 196,3.
*V. infrasiltlrica, Est.; ?XI (80).

?Bucanospira ULRICH in ULRICH &. SCOFIELD, 1897
[*B. expansa]. Naticiform, with final quarter of

Eotrochus

SoIIyo

last whorl in some specimens disjunct; apertural
margins explanate at irregular intervals; ornament
of spiral cords and collabral threads. M.Sil., N.Am.
--FIG. 196,1. *B. expansa, Tenn.; X2.

Craspedostoma LINDSTROM, 1884 [*C. degan/ulum;
SD PERNER, 1907]. Naticiform; outer lip explanate

5

Protocalyptraea

7

Pseudoteetus

FIG. 195. Pseudophoracea (Pseudophoridae) (p.1298).
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at late growth stages, with expansion later thick
ened by numerous lamellae; umbilicus narrow,
with sharp funiele; ornament dominantly collabral
but with spiral elements in some species. M.Sil.
V.Sil., Eu.--FIG. 196,7. "C. elegantulum, M.SiJ.,
Gotl.; X2.7.

Temnospira PERNER, 1903 (*Brocltidium (Tem
nospira) monile; SD KNIGHT, 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.Sil., Eu.-
FIG. 196,6. *T. mO'litis (PERNER), Czech.; 6a,b,
apical and umbilical views, X2.7.

Spirina KAYSER, 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.Sil.-M.Dev., Eu.

--FIG. 196,8. *S. brilonensis, M.Dev., Ger.; 8a,b,
abapertural and apical views, XL

Natiria DEKoNINCK, 1881 [*Natica lirata PHILLIPS,
1836] (=Fritsc!lia PICARD, 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.--FIG. 196,2. *N.
/irata (PHILLIPS), L.Carb., Eng.; X 1.3.

Dichostasia YOCHELSON, 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; labrum pro
soeline, without sinus (154, p. 208). L.Perm.-M.
Perm., N.Am.--FIG. 196,4. *D. complex, M.
Perm., Tex.; 4a-c, abapertural, umbilical, and
apical views, X 6.

Dichostosio

Crospedostomo

50
Brochidium

FIG. 196. Craspedostomatacea (Craspedostomatidae) (p.1298-1301).
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Brochidium KOKEN, 1889 [-Ceratius? 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.-ftlr.,
Eu.-N.Am.--FIG. 196,5. -B. cingtllatltm (MUN
STER), M.Trias.(Ladin), S.Tyrol; 5a,b, apertural
and apical views, X2 (64).

Family CODONOCHEILIDAE
S. A. Miller, 1889

[nom. corru/. KNICHT, BATTEN & YOCHELSON, herein (pro
Codonocheilida. S.A.MILLER, 1889]

Turriculate, with shallow sutures. V.Sil.
M.Jur.
Codonocheilus WHITEAVES, 1884 [-C. striatum1

[=Codonochilus LINDSTROM, 1884 (obj.)). Spire
cyrtoconoid; whorls very low, with very shallow
sutures; last whorl disjunct; aperture circular and
slightly explanate. V.Sil., N.Am.-Eu.--FIG. 197,
3. -C. striatum, Can.(Ont.); X6.

?Dihe1ice W.E.SCHMIDT, 1905 [-D. dathei). Pupi
form, with notably flat protoconch and cancellate
ornament; whorls low; aperture unknown. M.De/l.,
Eu.--FIG. 197,5. -D. dathei, Ger.; X2.7.

Scoliostoma BRAUN, 1838 [-So dannenbergi) [=
Mitcllellia DEKoNINCK, 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.DelJ.-V.DelJ.,
Eu.-Austral.--FIG. 197,2. -S. dannenbergi, M.
Dev., Ger.; 2a. rear view, showing aperture; 2b.
front view, aperture turned away; X2.

Bathyclides STRAND, 1928 [pro Bathydes KOKEN,
1896 (non DISTANT, 1893)) [-Bathydes Ilcumi
nattu KOKEN, 1896; SD DIENER, 1926) [=
Bathyda STRAND, 1928 (obj.)). Small, ovate
conical, broad, phaneromphalous, with sharply
pointed apex and smooth, convex whorls; outer
lip prosocline, thick~ned externally and internally
when full-grown and at intervals during growth.
V.Trias.( Carn.-Nor.}, Eu.--FIG. 197,1. ·B.
acuminattls, U.Trias.(Carn.), Aus.; X4 (79).

Ventricaria KOKEN, 1896 [·Phasianella Ilcuminata
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. V.Trias.( Carn.-Nor.), Eu.--FIG. 197,4.
·V. tt<mida (HORNES), Nor., Aus.; 4a.b. X3,
Xl (79).

Pirper DEGREGARIO, 1886 [.Stylifer? (Pirper) cap
ltls]. Founded on imperfect, low-cyrtoconoid,
paucispiral specimen of medium size with smooth,
convex whorls and externally thickened outer lip.
M.ftlr.(Baj.). Eu.(ltaly).

Family CROSSOSTOMATIDAE Cox,
n. fam.

Rotelliform or low-turbiniform, thick-

1
Bothyclides

Dihelice

4b

Ventricorio

FIG. 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.(Raj.),
Eu.
Crossostoma MORRIS & LVCETT, 1851 [·C. pratti].

Anomphalous: aperture contracted, particularly
from inner lip; reflectcd part of outer lip contin
ued above, where it adheres to penultimate whorl.
L.ftlr.-M.ftlr.( Baj.), Eu.--FIG. 198,2. ·C. re
flexilabmm (O·ORBIGNV). M. Lias. Fr.; 2a.b, ap-
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Ib
Palaeocollonia Crossostoma

FIG. 198. Craspedostomatacea (Crossostomatidae)
(p.1302).

ertural and abapertural views, X 2 (111).
Palaeocollonia KITTL, 1899 [0Delphinula laevigata

MUNSTER, 1841] [=Paleoeolonia WENZ, 1938
(obj.)]. Small, turbiniform, broadly phanerom
phalous. M.Trias.( Ladin.), Eu.--FIG. 198,1. 0p.
laevigata (MUNSTER), S.Tyrol.; 1a,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 [OTurbo shu

mardi HALL, 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.--FIG.
199,... °T. shumardi (HALL), USA (Ky.) ; XO.7.

Palaeotrochus HALL, 1879 [OPleurotomaria 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.--FIG. 1993. 0p. kearneyi
(HALL), USA(N.Y.); XO.7.

Floyda WEBSTER, 1905 [OF. eoneentriea] [=
Floydia C.L.FENTON, 1918 (obj.); Sea/iconus
WENZ, 1938 (pro Pileolus SPRIESTERSBACH, 1919,
non COOKSON in J.SOWERBY, 1823; f1eC LESSON,
1831; nee EHRENBERG, 1843) (147, p.260)].
Trochiform or turbiniform; ornament of broad,
low undulations below upper suture. M.Dev.-U.
Dev., N.Am.-Eu.--FIG. 199,2. OF. concentrica,
U.Dev., USA(Iowa); XO.5.

?Westerna WEBSTER, 1905 [°Loronema gigantea
WEBSTER, 1888; SO KNIGHT, 1941 (69, p.385)]
[=Westernia C.L.FENTON, 1918 (obj.)]. Much
like Floyda but with higher spire. V.Dev., N.Am.
--FIG. 199,1. ow. gigantea (WEBSTER), USA
(Iowa); XO.5.

Family PARATURBINIDAE Cossmann,
1916

Turbiniform, including large and small
forms; anomphalous or narrowly phanerom
phalous; aperture suborbicular. Trias.-U.
Cret.
Paraturbo COSSMANN, 1907 [OTurbo (Paraturbo)

heptagoniatus] [?=Turboidea SEELEY, 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.lur.-V.
Cret.( Senon.), cosmop.--FIG. 200,1. 0p. ste
phanophorus (ZITTEL), U.Jur.(Tithon.), Czech.;
1a,b, X I (157).

Chartronella COSSMANN, 1902 [pro Chartronia Coss
MANN, 1902 (non S.S.BUCKMAN, 1898)] [OChar
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.-V·lur.(Portl.) , Eu., S.Am.--FIG. 200,2.
°C. utes (D'ORBIGNY), M.Jur.(Baj.), Eng.; 2a,b,
X2 (59).

Creniturbo COSSMANN, 1918 [OTrochus diree
D'ORBIGNY, 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. V.lur.( Raurac.) , Fr.--FIG. 200,3. ·C.
diree (D'ORBIGNY); X5 (111).

Superfamily AMBERLEYACEA
Wenz, 1938

[nom. Irons/. Cox, herein (t'x Amberleyidae 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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Floyda

Turbonopsis

FIC. 199. Palaeotrochacea (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, H esperocirrus 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 ZITTEL, 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. V.Trias.
(Rhaetic}-L.lur., Eu.--FIC. 201,1. *P. impressa
(SCHAFHAUTL), U.Trias.(Nor.), Bavaria; X 1.3
(233).

Lepidotrochus KOKEN, 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.
V.Trias., Eu., N.Z.--FIC. 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.SOWERBY, 1815 [·C. nodasus; SD S.P.

WOODWARD, 1851] [=Cirrhus FERUSSAC, 1821
(obj.)]. Moderately large, broadly phanerom
phalous, ranging from high-spired with only
slightly expanded last whorl to subdiscoidal; ap
erture with uninterrupted margin. V.Trias.-M./ur.
(BatllOn.) , 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./ur.-M.lur.
(Batllon.), Eu.--FlG. 202,4. °C. (C.) nodasus,
M.Jur.(Baj.), Eng.; 4a,b, XO.8 (59)--FIG. 202,
1. °C (C.) leachi J.SOWERBY, M.Jur.(Baj.), Eng.;
X I (59).

C. (Discocirrus) vONAMMON, 1892 [OPorcellia
tricarinata GUMBEL, 1861]. Discoidal, without
protruding apex. L./ur.(L.Lias.}, Eu.

Hamusina GEMELLARO, 1878 [OTurba bertheloti
D'ORBIGNY, 1850; SO COSSMANN, 1916]. High
conical, anomphalous, shell wall thin; whorls,
apart from ornament, almost flat, last with sharp
peripheral carina continuing line of suture; base

Dreponoconcho

~/_-- tJ·. . -
'>- • ""

20
2b

Hyperoconthus 5b

Lepidotrochus

FIG. 201. Amberleyacea (Platyacridae)
(p. 1303-1304).

3 .
Acrosolorlum

1
Plotyocro

4
Family CIRRIDAE Cossmann, 1916

Littoriniforrn or with expanded, discoidal

FIG. 200. Palaeotrochacea (Paraturbinidae) (p. 1302).

Drepanoconcha ZILCH, 1949 [pro Drepania DE
GREGORIO, 1930 (non HUEBNER, 1816, nee LAFONT,
1874] [0Drepania pulcllra DEGREGORIO]. Rather
small, sinistral, elevated, but broadly truncated at
apex, with early whorls planispiral; later whorls
convex, steeply coiled, with narrow collabral rib
lets. L.lur., Eu.--FIG. 201,2. ·D. pulchra (DE
GREGORIO), Sicily; 2a,b, X2 (174).

Hyperacanthus KOREN, 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.
V.Trias.(Nor.}-L./ur., Eu.--FIG. 201,5. ·R. su
perbus (HORNES), U.Trias.(Nor.), Aus.; 5a,b, Xl
(79) .

Acrosolarium KOREN, 1896 [0A. 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. V.Trias.( Nor.), Eu.
--FIG. 201,3. °A. superbum, Aus.; X1.3 (79).
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3 Aristerello

2b

Spirocirrus

Auserio
20

Cirrus

FIG. 202. Amberleyacea (Cirridae) (p.1304-1305).

feebly convex; ornament nodes or spiral threads,
some nodose. L.lur.-M.lur.(Baj.), Eu., S.Am.-
FIG. 202,6. ·H. berthelali (D'ORBIGNY), V.Lias.,
Fr.; Xl (III).

Spirocirrus COSSMANN, 1916 [·Turbo calislo D'OR
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.lur.-M.lur.
(Balhon.), Eu.--FIG. 202,5. ·S. calista (D'OR
BIGNY), M.Jur.(Bathon.), Fr.; X I (lll).

Auseria FUCINI, 1895 [·Trachus (Auseria) pseuda
nuSlus; SD WENZ, 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.lur.(L.Lias.} , Eu.--FIG. 202,2. •A.
pseudanustus, L.Lias., Italy; 2a,b, Xl (147).

Hesperocirrus HAAS, 1953 [.H. Tabustearnatus].
Littoriniform, small-medium size, phanerompha
lollS, 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. V.Trias.,

Peru.--FIG. 202A,I. ·H. rabustearnatus; Ia,b,
apertural, abapertural views, X 5; I c, 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. V.
Trias., Peru.--FIG. 202A,]. ·S. gracilis; 3a-c,
apertural, abapertural, basal views, X6 (50).

Aristerella DUBAR, 1948 [.Amphitrachilia (A"isler
ella) undala). 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.--FIG.
202,3.•A. undala, Morocco; Xl (36).

Family AMBERLEYIDAE Wenz, 1938
[=Eucyclidac KOKEN, 1896J

Dextral, turbiniforrn, littoriniforrn or
low turriculate, with convex or irnbricat-

© 2009 University of Kansas Paleontological Institute



1306

Hesperoci rrus

Mollusca-Gastropoda

2b

Pareuryalox

FIG. 202A. Amberleyacea ~ tArnOae) ~p. /LUI, 1.~05).

3c

Sororcula

ing whorls; apertural margin not continu
ous across parietal region in most forms;
shell structure nacreous. M.Trias.-Oligo.
Amber1eya MORRIS & LYCETT, 1851 [·A. bathonica

Cox & ARKELL, 1950 (=·A. nodosa MORRIS &
LYCETT, 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. Yrias.-U.Jllr.( Raurac.} , Eu.-N.Afr.
--FIG. 203,5. • A. (A.) bathonica Cox &
ARKELL, M.Jur.(Bathon.) , Eng.; Xl (202).

A. (Eucyclus) J.A.EuDES-DESLONGCHAMPS, 1860
[·E. obelisclIs]. Ornament spiral carinae; colum
ellar lip more or less straight and vertical, its
margin commonly meeting that of basal lip in
angle or spoutlike protrusion. Trias.-Oligo., Eu.
S.Am.--FIG. 203,6. ·A. (E.} obelisCtls (J.A.
EUDES-DESLONGCHAMPS), M. Lias., Fr.; Xl
(182).

Eunemopsis KITTL, 1891 [·Tllrbo epapllUs 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.--FIG. 203,7. ·E.
epaplllls (LAUBE), M.Trias.(Ladin.), S.Tyrol; X5
(89).

Pa1eunema KITTL, 1891 [·Plellrotomaria nodosa
MUNSTER, 1841]. High turbiniform, almost rur
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.--FIG.
203,3. ·P. nodosa (MUNSTER), S. Tyrol; X 1.5
(64).

Tectospira PICARD, 1904 [·T. chopi]. Rather small,
turbiniform, anomphalous; whorls imbricate, with
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Amberleyo Eucyclus

Poleunemo

Tonoliopsis

Eucyclompholus

Tectospira

FIG. 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.--FIG. 203,10.
"T. chopi, Muschelkalk, Ger.; X3 (212).

Riselloidea COSSMANN, 1909 [pro Risellopsis Coss
MANN, 1908 (non KESTEVEN, 1902)] ["Risellopsis
subdis}lIncta 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.--FIG. 203,8. -R. bi
armata (MUNSTER), M.Jur., Ger.; X3 (II).

Eucyclomphalus vONAMMON, 1892 ["Trochus cu
pido D'ORBIGNV, 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.lllr., Eu.--FIG. 203,4. -E. CIIpido
(O'ORBIGNV), M.Lias., Fr.; X3 (Ill).

Ooliticia COSSMANN, 1893 ["Turbo phillipsi MORRIS
& LVCETT, 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./ur.-U.Cret.(Maastricht') , cos
mop.--FIG. 203,2, "0. p/zillipsi (MORRIS &

LvCETT), M.Jur.(Baj.), Eng., 2a,b, X2 (59).
Onkospira ZITTEL, 1873 ["Tllrbo ranellatllS QUEN

STEDT, 1858 (="Turbo anc!wrllS MUNSTER in
GOLDFUSS, 1844)] [=Oncospira COSSMANN, 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.lllr.-L.Cret., Eu.
--FIG. 203,1. "0. gracilis ZITTEL, V.Jur.
(Tithon.), Czech.; la,b, X 1.2, X 1.5 (I57).

Tanaliopsis COSSMANN, /916 ["Troc!ztlS spiniger
J.DEC.SOWERBV, 1833 (cited as Tllrbo spiniger
ZEKELI)]. 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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Nododelphinulo

4

5
T rochoconthus

FIG. 204. Amberleyacea (Nododelphinulidae)
(p. B08).

with continuous peristome. U.Cret.(Ttlron.), Aus.
--FIG. 203,9. "T. spinigera (J.OEC.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.).

Nododelphinula COSSMANN, 1916 ["Delphinula
buckmani MORRIS & LYCETT, 1851]. Turbiniforrn,
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.--FIG. 204,1. "N. hudlestoni Coss
MANN, M. Jur.(Baj.), Eng.; X2.5 (59).

Amphitrochus COSSMANN, 1907 ["Trochus dupli
catus J.SOWERBY, 1817] [=Amphitrochilia Coss
MANN, 1909 (pro Amphitrochus COSSMANN, 1907,
non Amphitrocha AGASSIZ, 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.--FIG. 204,4. "A. duplicatus
(J.SOWERBY), M.Jur.(Baj.), Eng.; X2.5 (59).

Helicacanthus DACQUE in WENZ, 1938 [pro Meta
canthus DACQUE, 1936 (non COSTA, 1847)]
["Turbo thurmanni PICTET & 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.--FIG. 204,2. -H.
thurmanni (PICTET & CAMPICHE), L. Cret.(Apt.),
Switz.; X2 (147).

Trochacanthus DACQUE, 1936 ["Trochus tubercula
tocinctus MUNSTER in GOLDFUSS, 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.-
FIG. 204,5. "T. tuberculatocinctus (MUNSTER),
U.Cret.(Senon.), Ger.; Xl (147).

Metriomphalus COSSMANN, 1916 ["Turbo davoustii
O'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.--FIG. 204,3. -M. davoustii
(O'ORBIGNY), M.Jur.(Baj.), Eng.; X2.5 (59).

?ARCHAEOGASTROPODA Genera
Inquirenda

Atlantobellerophon TRECHMANN, 1930 ["A. :<ea

landiCIIs]. Large, apparently depressed-conispiral,
with last whorl disjunct (fide MARWICK); anal
slit deep, peripheral. [Founded on a single im
perfect last whorl; apparently pleurotomarian
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Ozarkina
Leptorima

Burdikinia

FIG. 205. Archaeogastropoda (Superfamily and Family Uncertain; Genera 1nquirenda) (p. 1309).

rather than bellerophont.] U.Trias.(Rhaetic, Ota
pirian), N.Z.

Burdikinia KNIGHT, 1937 [pro Polyamma ETH
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 It

systematically is impossible without more informa
tion.] Dev., Austral.--FIG. 205,4. *B. burdiki
ensis (ETHERIDGE, JR.); 4a,b, apical and side views,
X 0.7 (69).

Cinctaspira POWELL, 1933 [*C. conical. 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.] V.Ord., N.Am.

Geinitzia DIETZ, 1911 [non GEMMELLARO, 1892;
nec HANDLIRSCH, 1906] [*G. carinata]. Inade
quately described and figured; name invalid. Perm.,
Eu.

Kebina VOLOGDIN, 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 PERNER, 1907 [·Murchisonia oehlerti
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.] V.Sil.,
Eu.--FIG. 205,3. *L. oehlerti (PERNER), Czech.;
X2.

Ozarkina ULRICH & BRIDGE, 1931 [pro Ozarkispira
ULRICH & BRIDGE, 1931 (non WALCOTT, 1924)]
[*Ozarkispira typica ULRICH & BRIDGE, 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.--FIG. 205,1. *0. typica (ULRICH
& BRIDGE), Mo.; 1a,b, oblique view from above
and below, latter showing cross section, X 2.

Ozarkocanus HELLER, 1956 [*0. 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 ODER, 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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pandecl , without folds. V.eret., N.Z.--FIG. 205,
2. *P. parkiana; Xl (229).

Pythmenerna LAMONT & GILBERT, 1945 [*Euom
phalus praenantius PHILLIPS, 1848]. Turbiniforrn,
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.) V.Sil., Eu.

Trochotremaria RYCKHOLT, 1860. No species was
ever assigned to this genus.

Umbotro~hus PERNER, 1903 [*V. aspersus] [=
Umbomtrochus 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.Sil., Eu.

1 I:I0norary Research Associate, Smithsonian Institution,
Washington, D.C.; Longhoat Key, Florida.

2 Department of Geology, University of Wisconsin, Madi
son.

: U. S. Geological Survey. Washington, D. C.
. Department of Palaeontology, British Museum (Natural

History). London.

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 ~aleozoic Gastropoda will profit from
havlDg current data on all the orders in his
field eve~ though not in final form, consent
was obtalDed 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
s~~m (Natural. History), who has super
vI~lon 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

Whe~ the Treatise was first conceived,
the seDlor 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 Archaeogastro
poda would be ready for publication in
a reasonable time. However, manuscript
for Part J, 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
tre.atment of the predominantly post-Paleo
ZOIC orders can be successful without in
cluding consideration of the vast amount
of i?f~rma~ion that will be presented by
speClahs.ts lD 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

SUPPLEMENT
PALEOZOIC AND SOME MESOZOIC CAENOGASTROPODA

AND OPISTHOBRANCHIA
By J. BROOKES KNIGHT\ R. L. BATTEN

2
, E. L. YOCHELSON

3
, and L. R. Cox4

INTRODUCTION
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complete. The diagnosis of the subclass
Opisthobranchia was drafted after a discus
sion with Prof. ALASTAIR GRAHAM and Dr.
VERA FRETTER, leading authorities on this
group. For these kindnesses the authors are
grateful.

It is planned that when Part J 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 Caenogastropoda 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 DEBLAINVILLE, 1814 (par/£m); Siphono·
branchia+Pectinibranchia (partim) GOLDFUSS, 1820; Cteno·
branchiata SCHWEIGGEIl, 1820 (partim); Hemipomatostoma+
Apomatostoma MENKE, 1830; Pectinibranchiata GRAY, 1850
(partim); Monotocardia Exophallia MORCH, 1865; Strepto
neura Azygobranchia $PENGEL, 1881 (partim); monotocardes
BOUVIER, 1887; Ctenobranchia PELSENEER, 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 LOXONEMAT ACEA
Koken, 1889

[nom. transl. COSSMANN, 1909 (ex Loxonematidae KOKEN,

1889) J

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.

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 to 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
[=Holopellidae 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 PHILLIPS, 1841 [*Terebra? sinuosa J.

DEC.SOWERBY, 1839; SD KING, 1850] [=Holo
pella M'Coy, 1851; Rhabdostropha DONALD, 1905].
Sinus deep; sutures moderately deep. M.Ord.-Miss.,
cosmop.--FIG. 206,4. *L. sinuosum (J.llEC.
SOWERBY), 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. V.Ord., Eu.--FIG. 206,2.
*G. excavata, Scot.; X4.

Spiroeclls LONGSTAFF, 1924 [*S. girvanensis].
Whorls rounded except for sloping ramp above
low spiral cord occurring somewhat above mid
whorl. V.Ord., Eu.--FIG. 206,6. *S. girvanensis,
Scot.; X4.

Stylonema PERNER, 1907 [*Loxonema (Stylonema)
potens; SD LONGSTAFF, 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.Sil.-L.Dev., Eu.--FIG. 206,1. ..s.
potens (PERNER), U.Sil., Czech.; XO.7.

Aulacostrepsis PERNER, 1907 [*A. simplex]. Much
like Stylonema but wider, with lower and wider
whorls; minutely phaneromphalous, with umbili
cal opening surrounded by rounded ridge. L.Dev.,
Eu.--FIG. 206,3. *A. 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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Stylonema Girvania Aulacostrepsis Loxonema Katoptychia Spiroecus

FIG. 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.--FIG. 206,5. -K. alba, Czech.; apertural
view, X2.7.

Polygyrina KOKEN, 1892 [-Turritella lommelii
MUNSTER, 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.--FIG. 206,
7. -P. lommeli (MUNSTER), M.Trias-(Ladin.),
S.Tyrol; 7a, early whorls, X3; bod, later whorls,
XI (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, Palaeozyga 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.
--FIG. 207,1. -P. a/inae (PERNER), L.Dev.,
Czech.; la, apertural view, X6; 1b, early whorls
X14.

Devonozyga HORNY, 1955 [-D. perneri]. Small,
slightly pupiform, with flat-sided, shouldered
whorls and no labral sinus (58, p.5I). M.Dev.,
Eu.--FIG. 207,2. -D. perneri,Czech.; X14.

Family PSEUDOZYGOPLEURIDAE
Knight, 1930

[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (t"x
Pseudozygoplcurinae KNIGHT, 1930] [=PaIaeostylinac

WENZ, 1938J

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); 1st 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 Palaeozygopleuridae appeared after
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FIG. 207. Loxonematacea (Palaeozygopleuridae)
(p. 1312).

of protoconch suggests Pseudozygopleuridae but
characteristic larval ornament not demonstrated.]
L.Carb.-U.Carb., Eu.--FIG. 208,6. -K. irregu
laris (LONGSTAFF), L.Carb., Scot.; X8.

?Microptychia LONGSTAFF, 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.--FIG. 208,1. M. eerithiformis
(MEEK & WORTHEN), M.Penn., Ill.; X2.7.

Helminthozyga KNIGHT, 1930 [-H. vermieula].
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.--FIG. 208,11. -H. vermi
eula, M.Penn., Mo.; X20.

?Eoptychia LONGSTAFF, 1933 [-Loxonema sulcatum
DEKoNINCK, 1881]. Large, with relatively fiat
whorls and shallow sutures; numerous fine col
labral threads; protoconch unknown. L.Carb.-U.
Carb., Eu.--FIG. 208,13. -E. suleata (DE
KONINCK), L.Carb., Belg.; X I.

Palaeostylus MANSUY, 1914 [-Po pupoides; SD Coss
MANN, 1918]. With collabral ornament or none.
Miss.-M.Perm., N.Am.-SE.Asia.
?P. (Stephanozyga) KNIGHT, 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.--FIG. 208,2.
-P. (S.) nodosus (GIRTY), M.Penn., Mo.; X 1.3.

P. (Pseudozygopleura) KNIGHT, 1930 (-Loxo
nema semicostatum MEEK, KNIGHT, 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.--FIG. 208,12. -P. (P') semi
costattls (MEEK), M.Penn., Mo.; XI0.

P. (Leptozyga) KNIGHT, 1930 (-Pseudozygopleura
(Leptozyga) minuta]. Very small, cyrtoconoid,
with high spire but relatively few whorls. Penn.,
N.Am.--FIG. 208,4. "P. (L.) minutus, M.
Penn., Mo.; X20.

P. (Palaeostylus) [=Pyrgozyga KNIGHT, 1930].
Very high-spired, with many low broad whorls;
collabral ornament orthocline or nearly so. Penn.
M.Perm., N.Am.-SE.Asia.--FIG. 208,7. "P. (P.)
pupoides, L.Perm. Cambodia; X 4.

?Hemizyga GIRTY, 1915 [-H. elegans; SD KNIGHT,
1930]. With both collabral and spiral ornament;
labral sinus very shallow or absent. Miss.-M.Perm.,
N.Am.
?H. (Hemizyga) (=Strianematina H.CHRONIC,

1952 (14, p.130)]. Collabral ornament of fine
to coarse somewhat prosocline threads, spiral orn
ament mostly on base; protoconch unknown.

Devonozygo

2

lb

Po loeozygopleuro

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
pleuridae because the protoconchs of well
preserved specimens are smooth.
?Tmetonema LONGSTAFF, 1912 [-T. subsuleatum].
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 LONG
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 LONGSTAFF, 1933 [pro Knightia LONG
STAFF, 1933 (non JORDAN, 1907)] [-Knightia
irregularis LONGSTAFF, 1933]. Whorls rounded,
sutures moderately deep; outer lip with very shal
low sinus; ornament growth lines only. [Shape
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Leptozyga

Hyphantozyga

Cyclozyga

Palaeostylus
Knightella'

Stephanozyga

Hemizyga

Microptychia

Spiromphalus Helminthozyga Pseudozygopleura Eoptychia

FIG. 208. Loxonematacea (Pseudozygopleuridae) (p.1313-1315).
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Miss.-M.Perm., N.Am.--FIG. 208,5. *H. (H.)
elegans, M.Penn., Mo.; X5.3.

H. (Hyphantozyga) KNIGHT, 1930 [*H. (Hy
phantozyga) gracilis]. Spiral and collabral orna
ment of subequal sharp threads. Penn., N.Am.
--FIG. 208,9. *H. (P.) corona, M.Penn., Mo.;
XIO.

H. (Plocezyga) KNIGHT, 1930. [*H. (Plocezyga)
corona]. Collabral ornament of strong cords or
ribs, spiral ornament of fine threads or striae.
U.Carb.(Penn.), N.Am.--FIG. 208,8. *H. (P.)
corona, N.Penn., Mo.; X 10.

Cyclozyga KNIGHT, 1930 [*C. mirabilis; SD KNIGHT,
1936]. Minute, with protoconch of subfamily, spi
ral threads on adult shell; shallow sinus low on
whorl. Penn., N.Am.--FIG. 208,3. *C. mira·
bilis, M.Penn., Mo.; X20.

?Spiromphalus HAYASAKA, 1939 [*S. yabei]. Much
like Palaeostylus 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.--FIG. 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)1
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 KOKEN, 1892 [*Cerithium meyeri

KUPSTEIN, 1843 (=Turritella hybrida MUNSTER,
1841, non DESHAYES, 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.--FIG.
209,9. *Z. meyeri (KUPSTEIN), M.Trias.(Ladin.),
Italy; X2.5 (178).

Katosira KOKEN, 1892 [*K. tragilis]. 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.(Ba;.), cosmop.-
FIG. 209,1. *K. periniana (D'ORBIGNY), M.Lias.,
Fr.; XI (111).

Kittliconcha BONARELU, 1927 [*Zygopleura (Kittli
concha) cassiana, pro Loxonema walmstedti KITTL
(pm·tim), 1894, non Turritella walmstedti Kup
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.

Trias.-(Ladin.) , Eu.-S.Am.--FIG. 209,4. *K.
cassiana, S.Tyrol.; 4a-c, X I (64).

Anoptychia KOKEN, 1892 [*Melania supraplecta
MUNSTER, 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.(Bai.),
cosmop.--FIG. 209,7. *A. supraplecta (MUN
STER), M.Trias.(Ladin.), S.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.--FIG. 209,11.
*A. grandis (HORNES), U.Trias.(Nor.), Aus.;
11a,b, X I, XO.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.--FIG. 209,5. *H. subnodosa (KLIPSTEIN),
M.Trias.(Ladin.), S.Tyrol; 5a-c, XI (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.--FIG. 209,12. *T. subcompressus KITTL,
M.Trias.(Ladin.), S.Tyrol; l2a,b, later whorls,
X I (64).

Goniospira COSSMANN, 1895 [pro Goniogyra KITTL,
1894 (non AGASSIZ, 1857)] [*Turritella armata
MUNSTER, 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.--FIG. 209,3. *G. armata (MUNSTER),
S.Tyrol; 3a,b, XI, X2 (64).

1 MUNSTER. in 1841 described 2 different species (now in
cluded in Anoptychia) under the names Melania supraplecta
and Turritella supraplecta. KOREN, when founding AnoPty~

chia, cited Chemnilzia supraplecta MUNSTER as one of its
species, and, as at that time only Mdania supraplecta had
been transferred to Clzemnitzia (by O'ORBIGNY, 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
KITTL'S figure of Melania supraplecta. KITTL had sunk Tur
ritella supraplecta in the synonymy of T. carinata MUNSTER

(unfortunately a homonym of T. carinata LEA). Mdania
supraplecta is here cited as type species of AnoptyclIia (see
also HAAS, 1953, p. 122 [no. 50 in following reference list]).
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FIG. 209. Loxonematacea (Zygopleuridae, genus inquirendum) (p.1315-1316).

?Raha MARWICK, 1953 (·Coronaria sputabilis
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.--FIG. 209,10.
·R. spulabilis (TRECHMANN); XO.7 (204).

Allostrophia KITTL, 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.--FIG. 209,2. ·A. perversa (MUNSTER),
M.Trias.(Ladin.), S.Tyrol; 2a,b, XI (10).

?Virge1la DEGREGORIO, 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.lllr., Sicily.--FIG. 209,13. ·V. jumnda; 13a,b,
X3 (174).

Rigauxia COSSMANN, 1885 (·Chemnilzia canaliclI
lata RIGAUX & SAUVAGE, 1868; SD COSSMANN,

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.lllr. - M·lllr.(Cal/ov.) , Fr.-Sinai.--FIG. 209,6.
·R. canaliclliaia (RIGAUX & SAUVAGE), M.Jur.
(Bathon.), Fr.; 6a,b, X I, X 1.5 (17).

LOXONEMATACEA Genus inquirendum
Protostylus MANSUY, 1914 (.P. lanlenoisi; SD

BATTEN, 1952 (4, p.355)]. Smooth, unornamented,
with flat whorls and shallow sutures; labrum and
protoconch unknown. Perm., SE.Asia.--FtG.
209,8. • P. lantenoisi, Yunnan; X 1.3.

Superfamily CERITHIACEA
Fleming, 1822

[nom. Iransl. cl corru/. COSSMANN, 1906 (t'x Ccrithiadac:
FLEMING, 1822) 1

Shell mostly high-spired, with many
whorls, less commonly of other shapes;
operculum spiral; penis absent. L.Dev.-Rec.
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FIG. 210. Cerithiacea (Turritellidae, Procerithiidae)
(p.1317).

Orthonema

Spanionema

Callispira

4

1
Acanthonema

Su~rlamWyCYCLOPHORACEA

Gray, 1847
{nom. transl. KNIGHT, BATTE~ & YOCHELSON, herein (t'x

Cyclophoridae GRAY, 1847) 1
Prevailing conispiral but varying III

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.

labral sinus; seemingly anomphalous. M.Dev., Eu.
--FIG. 210,2. ·S. scalaroides (WHIDBORNE),
Eng.; XU.

Kinishbia WINTERS, 1956 [·K. nodosa]. 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.
--FIG. 210,3. ·K. nodosa, Ariz.; X3.3 (151).

Family TURRITELLIDAE Woodward,
1851

[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.
Procerithiurn COSSMANN, 1902 [.P. quinquegrano
sum]. Small; intersecting collabral and spiral ele
ments producing granulose ornament. L./ur.
(Lias.}-U.Jur.( Portland), cosmop.

Spanionerna WHIDBORNE, 1891 [·Loxonema scala
roides WHIDBORNE, 1889]. Outer lip prosocline,
with a few heavy irregularly spaced varices; no

(Family Turritellidae also erected in the same year indc·
pendendy 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 LAMARCK, 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 & GRABAU, 1908 [·A. holo
piforme (=Orthonema newberryi MEEK, 1873);
SD GRABAU & 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.--FIG. 210,1. A. newberryi (MEEK),
Ohio; X2.

Orthonerna MEEK & WORTHEN, 1862 [·Eunema?
salteri MEEK & 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.--FIG.
210,5. ·0. salteri (MEEK & WORTHEN), M.Penn.,
Ill.; X4.

Callispira NELSON, 1947 [.c. quinquecostata].
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.
--FIG. 210,4. ·C. quinquecostata, M.Penn., Tex.;
X2.

Family PROCERITHIIDAE Cossmann,
1905
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FIG. 211. Cyclophoracea (Cyclophoridae, Vivipari
dae) (p.l3l8-1319).

Family CYCLOPHORIDAE Gray, 1847
Apertural margins commonly somewhat

thickened or reflexed, with or without
apertural teeth or notches. L.Carb.(Miss.)
Rec.

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

ornament consIstmg 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. scotica]. 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 (non 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.--FIG. 211,1.
·D. vetusta (DAWSON), Penn., Can.(N.Scot.); final
whorl showing broken internal folds, X6.7.

Maturipupa PILSBRY, 1926 [·Pupa vermilionensis
BRADLEY, 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.--FIG. 211,4. ·M.
vermilionensis (BRADLEY), M.Penn., Ill.; X 13.3.

Anthracopupa WHITFIELD, 1881 [·A. 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.--FIG. 211,2. ·A.
ohioensis, Ohio; X 13.3.

[The remaining subfamilies of the Cyc1ophoridae
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.Ca/'b., Jur.-Rec.
Viviparus MONTFORT, 1810 [·V. fluviorum (=

Helix vivipara LINNE, 1758)] [=Paludina FERUS
SAC, 1812]. Medium-sized, mostly with smooth,
convex whorls, but some species with carinate or
nodosely carinate whorls. !ur.-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.]

Maturipupa

Anthracopupa

Bernicia

Dendropupa
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Family SUBULITIDAE Lindstrom, 1884
[=Bullimolphidae, Fusispilidae S.A.MILLER, 1889]

Anterior notch present, with at least one
columellar fold. M.Ord.-M.Perm.

Subfamily SUBULITINAE Lindstrom, 1884
[nom. transl. KNIGHT, BArrEN & YOCHELSON, herein (ex

Subulitidae LINDSTROM, 1884)]

Parietal fold wanting. M.Ord.-M.Perm.
Subulites EMMONS, 1842 [OS. elongatus (=Macro

cheiltls subelongaltls D'ORBIGNY, 1850, pro M.

FIG. 212. Subulitacea (Subulitidae-Subulitinae)
(p.1320).

Cyrtospira

7
Ceraunocochlis Subulites

Fusispira

Sinospira
5

Superfamily SUBULITACEA
Lindstrom, 1884

[nom. Iransl. WENZ, 1938 <ex Subulilidae LINDSTROM, 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,
anatomical 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.

Superfamily RISSOACEA
Adams & Adams, 1854

[nom. Iransl. THIELE, 1929 (eX' Rissoidae ADAMS & ADAMS,

1854) I
Shell mostly small, commonly turriculate

or ovate, more rarely turbiniform to sub
discoidal, smooth or ornamented; mostly
holostomatous, aperture circular or ovate.
Perm.-Rec.

?Bernicia Cox, 1927 [-B. praecursor). Small natici
form, but with deep sutures; apertural lips un
known but probably simple. L.Carb., Eu.--FIG.
211,3. -B. praecursor, Eng.; X 10.

Family HYDROBIIDAE Stimpson, 1865
[nom. transl. FISCHER, 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

DRAPARNAUD, 1805; SD GRAY, 1847) [=Paludes
Irina n'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.
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FIG. 213. Subulitacea (Subulitidae-Soleniscinae);
Neritacea (Oneoehilus) (p. 1218, /320-/321).

elongatus "HALL" =EMMONS, non M. elongatus
PHILLIPS, 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.

[Subgenera are intergrading.] M.Ord.-L.Dt:v., N.
Am.-Eu.-NC.Asia.
S. (Subulites) [=Polypht:mopsis 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.--FIG. 212,7. "S. (S.) subelongatus
(D'ORBIGNY), M.Ord., N.Y.; X 1.3.

S. (Cyrtospira) ULRICH 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.--FIG. 212,4. "S. (C.) tortilis (UL
RICH), M.Ord., Tenn.; X2.

S. (Fusispira) HALL, 1872 ["F. tlt:ntrieosa; SD
S.A.MILLER, 1889]. Fusiform; aperture narrow,
acuminate above and narrower below than in S.
(Subulitt:s). M.Ord.-L.Dt:v., N.Am.-Eu.-NE.Asia.
--FIG. 212,3. "S. (F.) vt:ntrieosus (HALL),
M.Ord., Wis.; XO.7.

Bulimorpha WHITFIELD, 1882 [pro Bulimt:lla HALL,
1858 (non PFEIFFER, 1854)] [ ..Bulimella bulimi
form is HALL, 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.--FIG. 212,2. "'B. bulimi
formis (HALL), M.Miss., Ind.; apertural view with
window showing columellar features, X4.

Leptoptygma KNIGHT, 1936 [..Auriptygma virgatum
KNIGHT, 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.)
Pmn.(U.Carb.), N.Am.-NE.Asia.--FIG. 212,1.
"L. virgatum (KNIGHT), M.Penn., Mo.; apertural
view with window showing columellar features,
X4.

?Sinospira YIN, 1932 [..S. ornata]. Naticiform, with
protruding spire and moderately deep sutures;
ornament of fine collabral threads; apertural fea
tures unknown. [May prove to be senior synonym
of Lt:ptoptygma.] U.Carb., E.Asia.--FIG. 212,5.
"S. ornata, China; XI.3 (153).

Ceraunocochlis KNIGHT, 1931 ["C. iulminula].
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.-Pt:nn., N.Am.
--FIG. 212,6. "C. fulminula, M.Penn., Mo.;
XI0.

Subfamily SOLENISCINAE Wenz, 1938
[nom. transl. KNIGHT, BATTEN & YOCHELSON, herein (t'x

Soleniscidae WENZ, 1938) J

Parietal fold present, in some genera ap
pearing as diffuse thickening on parietal
inductura. M.Dev.-M.Perm.
lanthinopsis MEEK & WORTHEN, 1866 ["Platy

ostoma? tumida MEEK & WORTHEN, 1861] [=
Pleetostylus CONRAD, 1842 (non BECK, 1837);

Soleniscus

Soleniscus

2
Cylindritopsis

Procerithiopsis

5
Oncochilus

Labridens
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FIG. 214. Subuliticea (Meekospiridae) (p. 1321).

their origin here.] M.Perm., N.Am.--FIG. 213,1.
"L. shupei, Tex.; X3.

AuriptygmoGirtyspiro
Meekospiro

Subclass OPISTHOBRANCHIA
Milne Edwards, 1848

[nom. emend. BRONN, 1862 (pro Opisthobranchiata, nom.
correct. WOODWARD, 1851, also MORRIS & LYCETT, 1851 (pro
'opisthobranches' MILNE EDWARDS, 1848, invalid vernacular
name». nom. auet. conseru. 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

Family MEEKOSPIRIDAE Knight, 1956
Without columellar fold and anterior

notch; ?U.Sil., L.Carb.(Miss.)-M.Perm.
?Auriptygma PERNER, 1903 ["A. fortior; SD Coss

MANN, 1909]. Very similar to Leptoptygma but
columella thin and gently spiral about pseudum
bilicus, without columellar fold. u.Sil., Eu.-
FIG. 214,3. "A. fortior, Czech.; X1.3.

Meekospira ULRICH, in ULRICH & SCOFIELD, 1897
["Eulima? peracuta MEEK & WORTHEN, 1861] [=
COSSMANN, 1920 (20, p. 83); Cambodgita STRAND,
1928]. Slender, sharply acuminate; columellar lip
somewhat arcuate, rellexed, inductura not covering
upper part of parietal lip. L.Carb.(Miss.}-L.Perm.,
N.Am.-S.Am.-Eu.-SE.Asia.--FIG. 214,2. "M.
peracuta (MEEK & WORTHEN), M.Penn., Ill.; X 1.3.

Girtyspira KNIGHT, 1936 ["Bulimella canaliculata
HALL, 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.--FIG. 214,1. "G. canalicu
lata (HALL), M.Miss., Ind.; X6.7.

Strobeus DEKoNINCK, 1881; Sphaerodoma KEYES,
1889; Strobaeus COSSMANN, 1909 (pro Strobeu!
m:KoNINCK, 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.Dell.-M.Perm.,
N.Am.-S.Am.-Eu.-NE.Asia-SE.Asia-NC.Asia. -
FIG. 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 MEEK & WORTHEN, 1861 [pro Macro
cheilus PHILLIPS, 1841 (non KIRBY, 1838)] ["S.
typicus] [Duncania BAYLE, 1879; Macrochilina
BAYLE, 1880 (pro Duncania BAYLE, 1879, non
DEKoNINCK, 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.-
FIG. 213,3. "S. typicus, M.Penn., Ill.; 3a, apertural
view with window showing columella, X 1.3;
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.Asia-
FIG. 213,6. "P. ambigua, Cambodia; apertural view
with window showing columellar folds, X 6.

Cylindritopsis GEMMELLARO, 1889 ["C. ollalis; SD
COSSMANN, 1909] [=Ankorella DELPEY, 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.--FIG. 213,2. "C. ollalis,
Sicily; X2 (46).

Labridens YOCHELSON, 1956 ["L. shupei]. Form
much as in Cylindritop!is 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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FIG. 215. Pyramidellacea (Streptacididae) (p.1322).

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.)oM.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 is
very similar to that found in the Mathildidae
to which they may be closely related.
Donaldina KNIGHT, 1933 [-Aclisina grantonensis

DONALD, 1898]. Ornament of spiral threads con
fined generally to lower part of whorl. ?Dev., L.
Carb.(Missoo)-L.Perm., N.Am.-Eu.--FIG. 215,3.
-D. grantonensis (DONALD), L.Carb., Scot.; 3a,
apertural view, X 10; 3b, heterostrophic apex,
X25.

Platyconcha LONGSTAFF, 1933 [-Po dunlopiana].
Ornament of strong collabral costae. L.Carb.-U.
Carb., Eu.--FIG. 215,2. -P. dunlopiana, L.Carb.,
Scot.; apertural view showing flat apex, X9.

Streptacis MEEK, 1872 [-So whitfieldi]. Very
slender, ornamented only with growth lines. U.
Carb.(Penn.)-M.Perm., N.Am.-Eu.--FIG. 215,1.
-S. whitfieldi, M.Penn., Ill.; apertural view show
ing heterostrophic apex, X 10.

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 elongation 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 (~X Pyramiddlidae D'ORBIGNY,

1840)]

Small, aciculate; with or without col
umellar fold, protoconch orthostrophic,
heterostrophic, or deviated. ?Dev., Miss.
Rec.

The work of THORSON (1946) and FRET
TER & GRAHAM (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.

Plotyconcha Donaldina
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FIG. 216. Acteonacea (Acteonidae); Pelagiellacea
(Pelagiellidae) (p. 1323).

?GASTROPODAINCERTAE
SEDIS

The genus Pelagiella is classed tentatively
as belonging to the Gastropoda because

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 difficult
to study and to place systematically. Some
authors (WENZ, 1938; KNIGHT, 1952) have
doubted that they are gastropods.

Family PELAGIELLIDAE Knight, 1956
With characters of superfamily. Cam.

Pelagiella MATTHEW, 1895 [*Cyrtolites atlantoides
MATTHEW, 1894] [=Parapelagiella, Proeccyliop
tertls, Protoscael'ogyra KOBAYASHI, 1939 (77, pp.
286-287); Semicircularia LOCHMAN, in LOCHMAN lit
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. [Parapelagiella was
proposed for forms without the supposed constricted
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 Protoscaevo-

shell form suggests this assignment, but it
is 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.

' ....
"\

I
I

/
/

"...-..-
----------.,...-

2
Pelagiella

Acteonina

Superfamily ACTEONACEA
d'Orbigny, 1842

[nom. transl. WENZ, 1938 (ex Acteonidae D'O'BtONY, 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 D'ORBIGNY, 1850 [*Chemnitzia carbon

a.ria DEKoNINCK, 1843; SD MEEK, 1863] [=
Actaeonina FISCHER, 1883 (obj.)]. Small, cylind·
rical, with high narrow aperture and very short
gradate spire; protoconch 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.--FIG. 216,1.
*A. carbonaria (DEKoNINCK), Belg.; X4.

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.
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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. -- FIG. 216,2. "'P. atlantoides
(MATTHEW), L.Cam., N.B.; X4.

GENERIC NAMES ASSIGNED TO
PALEOZOIC FOSSILS IMPROPERLY
REGARDED AS GASTROPODA AND

MONOPLACOPHORA
Anticalyptraea QUINSTEDT, 1867 [=Autodetus

LINDSTROM, 1884] (worm).
Archaeonassa FENTON & FENTON, 1937 (trail).
Barella HEDSTROM, 1930 (hyolithid operculum).
Charruia RUSCONI, 1955 (problematical organism).
Chuaria WALCOTT, 1899 (carbon scale).
Coleolus HALL, 1879 [pro Coleoprion HALL, 1876

(non SANDBERGER, 1847)] (hyolithid).
Conchopeltis WALCOTT, 1879 (scyphozoan).
Conularia MILLER (1818) in SOWERBY, 1821 (Scy

phozoan).

Halophiala KOKEN, 1925 (?pelecypod).
Harttites HOWELL & KNIGHT, 1936 [pro Harttia

WALCOTT, 1884 (non STEINDACHNER, 1877)] (not
a mollusk).

Hercynella KAYSER, 1~78 [pro Pilidium KAYSER,
1878 (non MULLER, 1846; nec FORBES, 1849; nec
MJDDENDORFF, 1851); Pilidion PERNER, 1911 (non
WAGLER, 1830)] (pelecypod).

Hyolithellus BILLINGS, 1871 (hyolithid) and Dis
cinella HALL, 1871 (its operculum).

Hyolithes EICHWALD, 1840 (hyolithid).

Matthevia WALCOTT, 1885 (possibly extinct class of

unknown affinities).

Mobergella HEDSTROM, 1923 (hyolithid operculum).

Paoshanella YIN, 1937 (problematical organism).

Polyopea CLARK, 1925 (hyolithid).

Rectogloma VAN TUYL & BERCKHEIMER, 1914
(coprolite) .

Salterella BILLINGS, 1865 (hyolithid).

Scenellopsis RESSER, 1938 (probably not a mollusk).

Stenotheca SALTER, 1872 (crustacean).

Stenothecoides RESSER, 1938 (?crustacean).

Tentaculites SCHLOTHEIM, 1820 (?worm).

Watsonella GRABAU, 1900 (conchostracan).
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(230) Williamson, M. B.
(198) Kuroda, Tokubei & T.L.

Habe, Tadashige (215) Raincourt, Marquis de (231 ) Wood, S. V.

(199) ---, & Hirase, & Munier-Chalmas, (232) Woodward, Henry
Shintaro Ernest (233) Zittel, K. A. von

ADDENDUM

Since the manuscript was prepared the
following generic names proposed for Paleo
zoic gastropods have come to the attention
of KNIGHT, BATTEN and YOCHELSON. 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, 1958 ["C. anomphala]
Anomphalacea, possibly Anomphalidae. Perm.,
Austral.

Elkoceras LINTZ & LOHR, 1958 ["E. volborthi]
Euomphalacea, Euomphalidae, a junior synonym
of Straparollus (Phanerotinus). L.Miss., USA
(Nev.).

Hampilina KOBAYASHI, 1958 ["H. goniospira]
Helcionellacea, Helcionellidae. Cam., NE.Asia
(Korea).

Lacunospira BATTEN, 1958 ["L. alta] Pleuroto
mariacea, Eotomariidae. Perm., USA (Tex.).

Lamellopspira BATTEN, 1958 ["L. conical Pleuro
tomariacea, doubtfully Phymatopleuridae. Perm.,
USA(Tex.).

Mourlonopsis FLETCHER, 1958 ["Pleurotomaria
strzeleckiana MORRIS, 1845] Pleurotomariacea,
Eotomariidae. Perm., Austral.

Planikeenia FLETCHER, 1958 ["P. minor] Pleuro
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 FLETCHER, 1958 ["Pileopsis alta
DANA, 1849] Platyceratacea, Platyceratidae, a
junior synonym of Platyceras (Orthomychia).
Perm., Austral.

Randomia MATTHEW, 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.
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